VK 45 T
MACHINING CENTER
IN_STRUCTION MANUAL

SEIKI-jSEICOS MII ;
"(Editionl. 7—1996

MORI SEIKI

THE MACHINE TOOL COMPANY






SAFETY
1. Imp

2. Saf
2-1

2-2 Specific Safety Rules for This Machine
2-3 Meaning of Warning Signs

Chapter
1.

Chapter
1.

3
4.
5.

Chapter
1.

Chapter
1.
2.

Chapter
1.
2.

CONTENTS

PRECATIONS
ortant Infoemation

ety

General Safety Rules

€ 0 9 0200000000000 LLLELLLILLINLIECOENLINOIOOLGLIEOIESIOEDBDEOIOIOE

® e 0 0P 0 0G e 0L LLsOLs OGO ECEOOEOLEONOEOEOIEOSOEOCEOITONOGOETOETOTTSE

® 9 0 09 0 000 0L 0L OLLLEL P00 0000000000000 OOCSEOOELESIRIOEOCETSIOITOES

® 900 s 0 0L eIt e LOEL LR RS GOSIERNOLEOLEBSIEOEEOEECETOE

e e v s ees 000 ce0ss000 0

L R R I R R R R A I I R I R N I I I ST BN )

1 INTRODUCTION cccecsesosccssoscsscsscosacesasscconssasonncs

General PrecautionsS ceececcecccccccccsscescsascssccsnsscscss

2 SRECIFICATIONS i eeececccccccocaossoaccansasasasssassasnsas

Outline of Machine ceiceeeececccoscocesosncsscsscsccssnanssnnas

Name of Component Unit .ceeeecccecscccccecccosscccsscannnnss

Machine Specification .eeecevcccesccsccccccasscssonccsnccns

Specification of NC Unit (SEICOS-MIII) .eeeeecccccsscncanes

Major Dimensions ceeeccecescececcesssvscccscsoccssscancsoncea

3 INSTALLATION © 0660000000008 0060006000c0006000060000000c0r0sDsIES

Transport of Machine ...ccececcceccccccscoscssocssncacnnses

Envionment of the Machine .ccececceccccccccosscossscsscnsnnse

Power Source and PneumaticC SOUXCE .cecececccccccsssosccssccs

Foundation Plan ceeeceseccccosascssssssscscssscsssscsscsssssnss

Procedure of Installation WOrK .eccccecccccesccsscscsccncanscs

Lubrication and Oil Supply ecccceccececcccsceccacescsssacsnse

Check Before Trial Operation of the Machine ...ccciceccenses

4 RRQUIRED DIMENSION FOR MACHINE «cccccceccscevssocccccccsns

Table € © 60 080600000 2000000 00EE0000000000000P00CsSSITPOIIBIOLEITGOGEDNSIEOITDIES

Stroke of Each Axis and Machine Original Point ...........s

Relative Drawing of Work and ATC +eecccecscscccsscessocsoose

Tool Shank (BT40, BTSO) s ee s s 0P 000 es 00 eP s 0O OP SIS OECERIOIOEOLETOTCTTS

Explanation of Each COMMANAS  eeeeeeeeenanacaasasasassanaanse

Command Value tO NC ceceevcccscscccccscsccsscscscsosassscosssnce

Spindle Speed - Torque Diagram ®e s e 0 e 0e s s OOROOCOICEOELIOEEOCEOIEBIEOETTBSTOEDS

5 OPERATION OF MACHINE 20 0 0000002000000 000000000s0s000000000

Daily MaintenancCe «escesecesscecocssssccccoscsssccnnonsascs

Explanation of Outline of Main and Sub Operation Panel

N D DN DN - ~N O~ WwoWw

W W W W W W w w

S~ 2 2



. Procedure of Machine Opefation seesesssscscssssscssssrncanns

- 31
- 35
- 38
- 42
- 54
57
- 58
- 66
- 72
- 81
- 90
- 94
- 101

3
"4, Manual Operation ..eeeecsseecsccsasccssssscscsccsssccssasecnsns
5. Operation by Manual Data Input (MDI) ..eeeiceevccccccacccnns
6. Registration of Program ....ccccocececscsceccscsssscssasaas
7. Program No. Search and Deletion of Program cetesescterereaas
8. Editing of Program ...ccoccocecccscsssscssoscsscssvsccssansns
9. Setting of Tool Compensating AMOUNL ccscosscsvascasccsccnns
10. Setting of Work Coordinate ..eceeeseccccscccssscecsocscsnns
11, Operation of W Setter ..cecesesccessccesssccscssssacssscsncs
12, Safety GuUard .ceeceeecscsccscscsscsscscssvscssaccscascsnscnans
13. Automatic Operation <.ccececccccssscscssessvscsssssscccsscnse
14. ATC (Automatic Tool Changer) ..ecececesscccsscosccoscscosssns
15. Display and Setting Method of Data Setting .c.eeeeececcecss

16. DiSplay ® 0 0 060 0000000000000 0P0000000000000000000RBCOSIOSSBIOGIEDIOIIDS

[ R T Y Y Y Y Y Y Y Y. R RS BV, ]
1

170 output Of Program LI SIS S SR S SR A A B B A B A I I A N I I B B A B B

Chapter 6 STAF FUNCTION 0 0000000000000 00000000000 ESIEOSLLLIOIOLOIEDBIIETITITCOEOS

1. Preface 6 96 0000000000000 0000000 0000 000060OC600CIO0OCICQOCCIOCEESRDIOIEEOITOITOSIOIOIETET

20 Periodic CheCk ;0000...-‘co.o-.o.i-o..'o-'ooocnooooooo'o..o

[}
w W = -

3. Alarm Diagnosis .....Q..C.....I.......‘.........f..........
4. Status/OK MonitoOr SCreen .ececcccccsccsccccccsscscccccscncsns

5. Information © 0 0000000000000 00 000000000000 C005000000O0COCLIELSTIOGIDLIDL

o O O O O O O
|

60 User's Function © 0 0000 000000 0000000000000 00000000OCRRLISIOCIISIOITOITIOES

Chapter 7 MAINTENANCE AND ADJUSTMENT .ccccoccvccsccccccccccccccace 7-1

1. At the Time of the Alarm Lamp (Call Light,
Yellow Rotary Light) is Turned On .cescscecccocccccacccccns

. Parameters € 0 0 0 8 P 00 0000000000000 0000000E00SSO0CSIRCIESIIEBSOEITDSLTSTSTS

. List of Limit Switch Number ..ccccccscocsccccssscssccsccccscs

2

3

4, List of Solenoid Valves .cccecvccecsscscccsccacsccecscoccen
5. Layout of Limit Switches and Solenoid Valves .....c..cc.c....
6. List Of MOLOTS +cececcccscssssccscscassssesssacaccscssneccsce
7. How to Manage at Power Failure ...cccccccccccccccccccccacee
8. ATC Retry Functionl «ccscececescccscsccccassscscccannccccccas
9. Layout Diagram in the Control Cabinet ..ccccccccccccacccese

10. Maintenance and Control of the Heat Exchanger «.c.ceeeccecces

11. Replacing Method of the Battery ..i.ceececescccccccccasncanas

NN NN N N N N NN NN
]
[y
=

12. Display and Setting of PC Data .eceeecccccccccccncscccnveasnne

ii



Chapter 8 HYDRAULIC CIRCUIT DIAGRAM ...ciieveeensennoscananaannans 8 -
Chapter 9 LUBRICATING SYSTEM DIAGRAM ...iivevnccccccccanannn cetess 9 -
Chapter 10 PNEUMATIC CIRCUIT DIAGRAM .iiceevetsccennacssenncaensass 10

Chapter 11 COOLANT :
SPINDLE, COOLANT, PIPING SYSTEM DIAGRAM .........ce000... 11

Chapter 12 eseee e e e s e e s s e et e e e e s e e e e e s e s e e s e e s s s e e 12
1. Hydraulic Tank s e e e s e e s e ® e e s e e v es e s c e s e et s e 12
2. Specifications s e e LR N R T A R P L R 12

3. COOLANT PUMP LR R I A Peseess et L I I R A I AP Y 12

o~
.

Lubrication Pump ***sccsersss L R O 12

5. Pneumatic Devices *c*ecese ee e e st s e e e sesane tee e s e et s 12

Chapter 13 REFERENCE DATA FOR MAINTENANCE & ADJUSTMENT ............ 13
1. Sequence Controller ..... e &
2. PC Logical Analog Operation ..sceseeescesenseescsacescenanss 13

3. Plasma Display ..eeeueveneenessosoncesessssssescscnsensannee 13
Chapter 14 ALARM LIST tueteeetsossscnsesosaasassasassssssnsnnnanans . 14

Chapter 15 P90 0000000008900 000000000000000000000r0000c00IIESIOCESIIEPIEEOIECE 15

iii

32
36
37

58
67






Chapter 1 INTRODUCTION

We are obliged to you for using our VKIl -type machining center.

This manual describles the installation, operation, daily mainterance and
inspection, etc. of this machine in order for you to be able to properly
operate the machine and make full use of its performance. Prior to its
installation and test run, read this manual throughly to understand the
contents provided for handling the machine.

To secure safe operation, follow the safety precautions described in this
manual and the instructions given on the warning signs attached to the machine.
For your general understanding of this machine, the following documents

are provided other than this instruction manual. Refer to them when necessaey:

1. Extra Specification. Instruction Manual for Extra Accessories
2. Programming Manual
3. Instruction Manual and Maintenance Manual for NC Unit

4. Electric Circuit Diagram

For adjustment/setting values data sheets such as the 'Parameters List"
which are packed together with this machine, keep them carefully because they

are necessary for later maintenance and adjustment work.

A design is subject to change due to remodeling of this machine. Note that

part of explanations in these manuals may not apply as a result.




1.

3.

General Precautions

OPERATION

Be aware of the position of the push button for emergency stop so that

the operator may be able to press it instantly.

As for the operation of the machine, proceed in accordance with the

procedure described later.

During operation, keep hands away from the rotating sections and movable

sections.

When disposing of chips that wound round tooling or fell onto the table,
it is dangerous to gfasp and pull them. Further, when disposing of

chips, be sure to do it after stopping the machine.

When adjusting the position of the coolant nozzle, do it after stopping
the machine.

OPERATION FINISH

After operation of the machine is over, be sure to switch the po&er
OFF in the prescribed order, clean the machine and apply rust
preventive oil to each section of the machine such as the slide ways.

When soluble cutting fluid is useds; perform these jobs with special care.

LUBLICATION

Since lubrication oil exerts a great 1nfluence on machine durability and

accuracy, extreme care must be taken for maxntenance of the whole lubrlcatlng

system. Perform the following check and maintenance precautlons.

1.

2.

Fill with the oil specified in the manual to the specified amount.

Clear the oil port in advance and be careful that forein substances such

as dust, water and chips do not enter the tank.

Check the bottom of the oil jug to see if there is any debris, water or
cutting‘chips, etc. inside. Sufficient care is required to distinguish
the oil jug by appropreate color coding and fixed stock location to avoid

mixed use of different kinds of oil.



4.

Check the oil.pe:iodicélly,aﬁd if foreign substances are found, clean
the inside of the tank promptly and :eplaqe\it with new oil.
Don't use all of the oil, even from a new can. This is necessary in

order to remove water and sediment etc.

Although low levels in the lubrication oil tank are detected by a float
switch that flashes an alarm signal, check to see if discharging is
normal. There are two possible problems:

0il in the tank decreases extraodinarily fast, or it is decreasing too

slowly.

As for the suction filter fitted to the pump and the in-line filter in

the piping circuit, replace them with new ones once a year as a rule.

Air in the main lubrication pipes has been bled when the machine is
delivered, but when the piping is removed for maintenance, bleed air .
completely at the time of reassembly and operate the machine after

checking the state of discharging at the end.

COOLANT

The soluble cutting fluid is decomposed due to factors such as mixture of

lubrication oil and propagation of micro-organisms-that lower cutting and

rust prevention efficiency. This causes various _troubles to occur.

When using soluble cutting fluid, care must be taken of the following points.

1.

When selecting soluble cutting fluid, carefully consider iubricatioh,
infiltration, rust prevention, bubble prevention, separability against

oil and safety needs.

Before operation starts and after operation ends, not only remove chips,
but also wipe off soluble cutting oil adhered to each slideway, the
rotating parts, the saddle and cross-slide of the machine and then be

sure to apply lubrication oil thinly to those parts.
Replace soluble cutting fluid immediately if it becomes vitiated.

Remove the covers every three months and clean each slideway, X, Y, 2

axes ball-screws, each limit switch and feed motors etc.

As soluble cutting oil is considered for rust prevention, it may be no
problem when the workpiece is wet. However, when dry, it is apt to rust.
Therefore, it is recommendable to apply rust preventive oil before the

workﬁiece dries after finished ﬁéchining.

-1 -3



Since soluble oil is alkalescent and has a strong degreasing action, the
operator is apt to develop dermatitis.

Therefore, the operator should take appropriate precautions.

As for the diluting method and soluble cutting fluid, diluting water
they are different depending on the type of soluble cutting oil, so use it

in accordance with the recommendations of the cutting fluid manufacturer.

Since there are instances where extensive micro-organisms are detected
in industrial water, it is recommendable either to check it before use

as water for dilution or to use service water.

The influences of difference kinds of oil on coolant are as follows:

Carefully monitor the condition the coolant fluid.

_|'Mixture Instabilization Density .
(Emulsification) of liquid . abnormality
Different: kinds of oil | ]
‘ ‘| Adhesion to Propagation
it onl machine of bacilli Putrefaction,
: ~'  rust
s - - : & others
» | |, Nutritive source Propagation | | Lowering of density | |
Rust preventive of micro-organism of bacilli Lowering of pH
oil’
Seal due to Formation of ‘state
| surfacing of ‘aversion B




5. WEIGHTS and MEASURES TABLE
(Metric and Engli;h Conversion)
1. Liner measure

Im(meter) = 39.37 inches = 3.2808 feet = 1.0936 yards

lcm(centimeter) = 0.3937 inch

Imm(millimeter) 0.03937 inch

2. Square measure

lmz(square meter) = 10.764 square feet 1.196 square yards

1cm2(square centimeter) 0.155 square inch

1mm2(square millimeter) 0.00155 square inch

3. Cubic measure

im3 (cubic méter) 35.315 cubic feet = 1.308 cubic yards

264.2 U.S. gallons = 220.0 U.K. gallons

1 (liter, cubic decimeter)

0.0353 cubic foot = 61.023 cubic inches .
0.2642 U.S. gallon 1.0567 U.S. quarts
0.2200 U.K. gallon = 0.02745 bushel

1cm3(cubic centimeter) = 0.061 dubié inch

"
"

4. Weight

1 ton (metric.ton) = 0.9842 U.S. (long)ton =.2204.6 pounds

= 1.1023 U.K. (short)ton
1 kg (kilogram) = 2.2046 pounds = 35.274 ounces avoirdupois

5. Others

1 kg/cmz(kilogram per square centimeter) = 14.223 pounds per square inch

1 kg-m(kilogram-meter) = 7.233 foot-pounds






Chapter 2 SPECIFICATIONS

1. Outline'of Machine

This is a high-rigidity high-accuracy vertical machining center with
symmetric structure and thermal symmetry. It does not have its axes
piled one on another, its moving parts are free from overhang which is
consequent upon a move of each axis, thus providing stable operating

accuracy.

e Features of machine

1. Stable Operating Accuracy
In addition to the above-mentioned axial structure which does not
have the axes piled one on another, the guide block uses a rigid

high-speed rolling guide to assure good operating accuracy.

2. Doubled Rapid Traverse Rate
In order to reduce a non-cutting time, a rapid traverse rated has
been doubled to 30 m/min.(X- and Y-axes), compared with conventional

machines.

3. Succession of easy operation as kind to humon
This machine adopts column traverse system and ensure the
accessibility to the table with one axis movement of X axis only at
the table movement.
The operation panel is designed with inclination 10 ° to the main
operating section and whole panel rotates 60° horizontally and can be
used it with fix as easy to look at the CRT.
Needless to say, the UTS is provided as standard equipment and set up

saving function is available such as W setter as usual.

4, We keep a rich assortment of goods to widen selection of customer.



e OQutline of machine structure

Standard specification consist of T shape bed, column, spindle head,

table, ATC, power cabinet (Including controller), splush guard and

hydraulic-pneumatic devices and also it is integrated structure of

machine, electric and hydraulic components. (Refer to nomenclature of

each section)

Bed
The bed has a box-type enclosed structure and high regidity. A
spiral conveyor has been installed in the X-axis direction on the

column side to fully dispose of cutting chips.

Column

In addition to high rigidity secured by a box-type structure, the
machine has been designed symmetric to assure high thermal symmetry.
The column, which is of traverse system, moves in the longitudinal

direction (Y-axis direction).

Spindle head

Spindle drive uses built-in type direct drive with wide range constant
power motor and adopts a new spindle head cooling system so that
prevent a heat transmission of spindle bearing and built-in motor to

the machine and control a heat deformation as small as possible.

Table
The table has sufficient thickness to secure rigidity. When moving
the table to the left and right, stable operating accuracy can be

obtained because there is no overhang.

Guide Block and Feed Mechanism
Each of the moving parts, X-, Y-, and Z-axes, uses a rigid rolling
guide, and a 12mm-lead ball screw, both allowing for high-speed

operation.



ATC (Automatic tool changer)

Tool change is executed at the top end of the spindle head.

20 tools can be stored in the tool magazine as standard and fixed
address system is applied to secure tool change with easy operation.
Because of simple and compact structure, interference with workpiece

at the time of tool change is Very rare.

e Production support system (STAF function)

Review a developed system to improve a productivity for the customer

and provide the production support system (STAF) with more easy use.

STAF consist of the following items.

1.

Tool management

Tool life, cutting monitor, management of ID tool etc.

Scheduler (Option)
Pallet management such as PPL, VWC, VPS etc.

Periodical check

Maintenance of lubricant or battery etc.

Alarm diagnosis

Display of alarm

System

Display of various data, maintenance of PC (Program controller)

Information of instruction manual

G code, M code list

User function

Clock setting, memorandum function



2.

Name of Component Unit
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1| Y-axis feed motor 7| Main operation panel | 13| ATC magazine
2| Hydraulic unit 8| Z-axis feed motor 14| ATC independent box
31| Electric cabinet 9| Table 15| Coolant tank
4| Spindle cooling unit| 10| ATC twin arm 16| Chip box
5| Column 11| Spindle head
6 | Lubricating tank 12| Splush guard
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3.

Machine Specification

Specification VK451 —40 VK451 —50
Travel Travelling distance of X axis 760mm
(Tabled, Ilongitudinal)
Travelling distance of Y axis 500mm
(Column, cross)
Travelling distance of Z axis 500mm
(Spindle head, up and down)
Distance from table top to spindle 150~ 650mm
nose
Distance from column front face to 508mm
center line of spindle
Table Size of table working surface 1120 X 485mm
Maximum load capacity on table 750kg
DConfigulation of table top 18mm T groove X 4
Size of workpiece 1120 X 485 X 500
(Length X Width X Height)
Spindled | Spindle speed Standard 60~8000min™?! 45~4500min™?
* High speed 120~12000min™* 80~8000min*
No. of range of spindle speed Full automatic, Full automatic,
change stepless stepless
Spindle tapered hole 7/24 Taper No.40| 7/24 Taper No.50
ID of spindle bearing 7 5mm 90mm
Feedrate | Rapid traverse X/Y axes 30000mm/min
Z axis 20000mm/min
Cutting feedrate 1~10000mm/min
Jog feedrate 0~5000mm/min
Minimum increment 0.001mm
Auto- Type of tool shank MAS-BT40 MAS-BT50
matic
tool Type of pull stud MAS type MAS type P50T-°
changer P40T-1 (45" )
Tool storage capacity 20pcs. 20pcs.
Max, diameter of tool 110mm 110mm
Max. length of tool 300mm 300mm
Max. weight of tool 10kg 20kg
Tool selection system Fixed address, random memory,

T-4 digits




Specification VK451 —40 VK451 —50
Motor Main spindle motor Standard AC7.5/5.5kW (50% | ACLU/7.5KW (50%
ED/Continuous) ED/Continuous)
* High speed ACL1/7.5KW (50% | AC18.5/15KW (507%
ED/Continuous) ED/Continuous)
Feed axis motor X, Y axes:AC2.3KW, Z axes:AC3,3KW
Hydraulic motor 1.5KW
Lubrication motor 20W
Coolant motor 180w
Motor for spindle cooling device
(Compressorg 0.5KW
Motor for spindle cooling device
(Pump) 0.2KW
Motor for screw conveyor in maching 0.1KW
(Column side, operator side)
Required | Electric power source 22 KVA (Standard specification)
power
source Pneumatic power source 0.5 MPa {5kg / ci} 750 Nl/min
Tank Capacity of hydraulic tank 40L (Up to upper limit)
capacity
Capacity of lubrication tank 1.5L (Up to upper limit)
Capacity of coolant tank 180L (Up to upper limit)
Size of Height of machine 2628mm
machine
Floor Space 2400 X 3150mm
Machine weight (Including NC unit) 6500kg




Standard accessories

1. Direct tapping function

2. Spindle cooling device (1250 Kcal/H)

3. Chip converyor in machine (Column side)

4. Splash guard (Totally closed)

5. Flood coolant device (Including coolant tank 1804 )

6. Movable manual pulse generator (Changeover each axis of X, Y, Z, A, C)
7. Lighting device (Inside of splash guard)

8. Call light (Yellow)

9. Automatic power shut off device (With leak breaker)

10. Leak breaker

11. Automatic memorization of override (Available both spindle and feed)
12. W setter

13. Easy setter

14. Safety guard

15. Advenced notice function of machining completion

16. Hand tools (Spamners & wrenches one set)

17. - Spindle hole cleaner 1 pc.

18. Installation patrs for foundation

19. Melodia



Extra accessories

1. Tool storage capacity of ATC 30, 60, 90, 120 tools
2. High speed spindle NT50:8000min”*, NT40:12000min"*
3. APC system (Parallel shuttle type)
4. NC rotary table
5. A pallet itsell _
6. Pallet pool line (6PPL, 8PPL)
7. Pull stud bolt (45° MAS-1 type BT50, 30° MAS-2 type BT50,30° MAS-2 type BT40)
8. Coolant device Jet coolant Coolant gun
0il hole coolant Spindle through coolant
9. 0il mist device 0il mist coolant, continuous type
Needle coolant, one shot type
10. Mist collector
11. Tool nose air blow
12. Spindle through air blow
13. Internal chips conveyor (Operator side)
14. External chip conveyor, flat type, scraper type, for aluminum chips
15. Magnet roller conveyor (For anti-sludge)
16. Chip wagon (With caster)
17. Closed loop
18. Automatic measuring equipment, automatic centering
19. Measuring equipment on machine
20. Printer equipment for automatic measuring
21. Cleaning tool for automatic measuriﬁg
22. Tool length measuring equipment '
23. Cutting monitor
24. Spindle load meter
25. Spindle tachometer
26. Additional call light
27. Buzzer alarm unit
28. Integrating timer
29. Work counter (Total 6 digits)
30. Weekly timer
31. Automatic extinguisher
32. Sub table for additional axis
33. Standard fixure (Box type, angle block, sub table)
34. Clamping metal
35. External power transformer 32KVA  65KVA
Note 1. Contents of accessories and optional equipments are subject to
change without notice by reasons of production and usage,

contact HITACHI SEIKI if any doubt about it.
2 -8



(SEICOS-MIII)

4. Specification of NC Unit
'B: Standard O: Option
‘e . Di-
No. Item Specification .
vision

Controlled axis

1| Controlled axis 3 axes: X, Y, Z
2| Simultaneously controlled axis 3 axes (Positioning, Linear
' interpolation)
2 axes (Circular B.
interpolation)
3| Additional controlled axis . Number of additional 0
controlled axis (Total 4
axes)
Simultaneously controlled
axis 4 axes (Positioning
Linear interpolation)
Input command
1| Least input increment 0.001mm B
2| Least motion increment 0.001mm B
3 | Maximum commandable value +99999.999mm B
4| Absolute incremental programming G90/G91 B
51 Decimal point input B
6 | Inch metric conversion B
7| Tape code EIA/ISO automatic B
recognition
8 | NC tape (Tape operation is not 8 channel black paper tape B
available)
Interpolation
1| Positioning GOo
2 | Linear interpolation GO1
3 | Multi-guandrant circular G02/G03: CW/CCW
interpolation
4 | Helical interpolation Additional axis also )
available
5 | Hypothetical axis interpolation 0
6 | Polar coordinate interpolation ()
7 | Cylindrical interpolation 0
8 | Exponential interpolation 0
9 | Normal direction control G411 G421 G4O1 0




Di-

11 | Address search

No. .
o Item Specification vision
Feed
1| Cutting feedrate F4 digits, feedrate direct B
designation
2| Dwell GO4 B
3| Handle feed Manual pulse generator lpc. B
0.001/0.01/0.1mm
(Per one division)
Provided 3pcs. Independent 0
each axis (Usual type)
Provided 3pcs. Independent 0
each axis (Handle type)
4| Automatic acceleration deceleration
Rapid travese override 0.1/10/25/50/100 %
Selectable 8 kinds
6| Cutting feedrate override 0 ~ 255 % (10% each)
7| Feedrate override cancel
Program memory - editting .
1| Program memory capacity Equivalent to tape length 80m B
2| Additional program memory capacity | Total 160, 320, 500, 1000, 0
2000, 4000 (Max.) m
Equivalent to tape length
Registrable programs 100pcs.
4| Additional registrable programs Total 200, 400 pcs.
: (320m of program memory
capacity is required)
800, 1000 pcs.
(1000m of program memory
capacity is required)
5| Program editing Deletion, Insertion, B
Alteration
6 | Background editing function B
7 | Expandable program editing 0
8 | Program number search B
9 | Sequence number search B
10 | Sequence number comparison and B
stop
B

2 - 10




Di-

(B function)

(Investigation is required
for specification)

1 No. Item Specification .
vision
Operation . display
1| Operation panel: Display section 10" plasma display B
(Thin type)
Operation Flat key board
section
2 | Display function Current position, Command B
value, Compensating value,
Parameter etc.
MDI function
4 | Advanced notice of machining
Completion
5 | Machining time display function Incl. operating time display 0
Clock function
7 | Display change with Chinese, B
English or German charactor
14" CRT color display
Bar graphic display of load for Spindle, X, Y, Z axes
each axis
10 | Trace drawing function
11 | Background drawing
In/Output function . Devices
1 | Tape reader without reel 0
*2 Interface only.
Cables for
2 | In/output interface RS-232-C { connection with B
1/0 devices are
not included.
3 | External data In/output 0
MSTB function
1| Spindle function (S function) Direct designation of B
rotating number by S code
2 | Spindle speed override 50 ~ 150 % (10% increment) B
3| Tool function T-4 digits desingation B
4 | Auxiliary function M-4 digits designation B
5| Second auxiliary function B-3 digits designation 0

2 - 11




Di-

No. Item Speéification vision
Tool offset
1| Tool length offset G43, G44/49 B
2| Tool position offset G45 ~ G48 B
3| Tool radius compensation G41, G42/G40 B
4| No. of tool offset 32 pcs. B
5] Additional No. tool offset Total 64, 100, 200 pcs. 0
Total 400 pcs. (160m of o]
program storage is required)
6| Tool compensation memory C Geometric, Wear + length B
' compensation, Radius
compemsation
7| Three dimension tool compensation |G40, G&41 0
Coordinate system
1| Manual reference point return B
2| Automatic reference point return G28 B
3| Second reference point return G30 B
4| 3rd ~ 4th reference point return. (0]
5| Reference point return check G27 B
6 | Return from reference point G29 B
7 | Automatic coordinate system setting B
8| Work coordinate system selection G54 ~ G59 B
9| Additional work coordinate system |60 sets 0
10| Work coordinate system change G92 B
11| Work coordinate system preset B
12| Local coordinate system setting G52 B
13| Machine coordinate system G53 B
14| Three dimension coordinate change 0
Operation support function
1] single block B
2| Optional stop B
3| Optional block stop 1 set B
4| Additional optional block skip Total 9 pcs. 0]
5| Dry run B
6 | Machine lock B
7| Auxiliary function lock B
8| Mirror image CRT setting B
9 | Manual absolute "ON" fixed B
10| X axis command cancel B

2 - 12




Di-

No. Item Specification vision
11 | Automatic override memory B
12 | Manual handle interruption 0
13 | Block restart 0]
14| Program restart 0]
15| Machining interruption point return|Return shelter B
16 | Tool length measurement Manual B

Measured value direct input
17 T061 offset by tool No. 0
18| Part program collation B
19 | Memory lock key B
20 | Buffer register B
21| Cycle start/feed hold B
22| Follow up B
23 | Stroke check before move B
24| Program name 16 charactors B
25| High speed machining 0
26 | Multi buffer 0]
27| Retrace 0
28 | Automatic manual simultaneous 0
operation
Program support function
1| Circular interpolation by R B
designation
2| Optional angle, chamfering B
corner R designation
3| Fixed cycle G73, G74, G76, G80~G89
4| True circle cutting Including spiral true B
circle cutting
5] Sub program
6| Custom macro program Common variable 100
7| Custom macro program' ‘Common variable 200, 300,
600
8| Interruption type custom macro 100 of common variable 0
is required
9 | Programmable mirror image 0
10| Scaling 0
11 | Coordinate rotation B
12| Polar coordinate command 0
13 | Automatic corner override G62 0

2 - 13




Di-

No. Item Specification vision
14 | Exact stop G09, G61 G64 B
15 | Programmable data input G10 B
16 | Direct tapping G741, G841 B
17 | Label skip B
18 | Lenear acceleration/deceleration 0

before cutting interpolation
19 | Lenear acceleration/deceleration 0
after cutting interpolation
20 | Exponential acceleration/ 0
deceleration after cutting
interpolation
21 | Pre reading of acceleration/ G611 0
deceleration before interpolation
22 | Special fixed cycle by screen Deephole drilling cycle, 0
instruction type Hole pattern cycle,
True circle cutting,
Square type facing,
Pocket cycle
Accuracy compensation of machine
system
1 | Backlash compensation B
2 | Stored pitch error compensation B
3 | Uni directional positioning G60 0
4 | Inclination compensation 0
5 | Straightness compensation (o]
6 | Thermal deformation compensation 0
Machine support function
1| Built-in type PC
2 | Axis interlock
3 | External deceleration
Automatitization support function
1 | Skip function High speed
2 | Tool life management
Spare tool call function
3 | Cutting monitor 160m of program storage 0
is required
4 | Work checker function 0
5 | High resolution detection 1/F 0.1lum specifixation 0]
6 | DNC connection circiut o]
7 | Macro print out function By RS-232-C, 0
Printer is required
8 | Electronic absolute position 0

detection
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No.

Item

Specification

Di-
vision

Saf

N W

ety, maintenance

Emergency stop

Over travel

Stored stroke limit 1
Stored stroke limit 2 ~ 3
NC self diagnosis function

Door interlock

O &8 O W W w
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Ma jor Dimensions
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Chapter 3 INSTALLATION

1. Transport of Machine

This machine can be transfered only drsconnect power code because

integrated construction of machine and electric is adopted.

Refer to the following page for fixed method of moving element and

slinging.

1) Note of lifting work

Pay full attention for lifting work because one of the important

procedure for transportation of machine.

. Transportation of machine is executed by crane or chain block, so,

noteworthy point for lifting is as follows:

(1)
(2)

(3)

(4)
(5)

Wire lope should be used over 16mm dia..

Protect wire lope and machine by putting soft pad on acute angle

area.

Sling the center of gravity should be located the center line of

lifting angle.
Do not use a wire rope which is rusted, untwisted or broken element.

Lift éradually and stop once when wire rope becomes tight and check
slinging. Lift it after recheck when apart from ground.

Down slowly and check just before touch the ground and down it.

2) Note of fork lift work

(1)
(2)

(3)

(4)

Select the fork lift having enough capacity to the machine weight.

To protect the projected parts of circumference of the machine

should be cooperated with supervisor.

At the time to insert the fork, use casting groove for fork located

left and right of the machine base.

At the time of lifting, consider lifting to be executed at the most
stable place of the center of gravity both cross and longitudinal

direction by tentative lifting.
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Envionment of the Machine

Pay full attention to a room temperature, dust, vibrations, etc. in order
to make use of the primary performance of the machine. High accuracy
cannot be obtained in the environment where the room temperature greatly
changes. Just a slight change of the room temperature partly affects the
machine. Be fully careful of effects heat transfer from the direct
sunshine, vent, heating unit, and so on.

Under the environment where the air is pulluted so much by dust, etc., the
sliding sections and electric devices of the machine are greatly effected
in their service lives.

Particularly, electrinic devices related to controls are susceptible to
dust and humidity. 1Install the machine ih the environment as clean as

possible.

1. Installation environment of NC machine

In case that electric machines and appliances generating high frequency
noise are installed or newly erected near by NC machines, keep to the

following precautions.

1) Example of the electric machines and appliances generating high

frequency noise.

(1) Arc welding machine

(2) Resistance welding machine
(3) High frequency drying machine
(4) Electric discharge machine

(5) Others
2) Installation form of NC machine

(1) Power supply line
The power supply line (AC200V) of NC machine must be separated line
with that for electric machines and appliances. »
I1f impossible, connect the line at the point more than 20m apart
from the point where the power supply for electric machines and
appliances is connected. ‘

(2) Installation place of NC machine
NC machine must be installed more than 20m apart from electric
machines and appliances.

(3) Earth of NC machine
The earth of NC machine must be grounded within 5m from NC machine

separating from the ground of electric machines and appliances, and



make a ground work with not more than 100 or comply with the

laws and regulations of the country.

2

Or the earth wire size must be not less than 14mm“.
3) Example of earth of NC machine

The earth state of NC machine and electric machines and appliances

illustrated as under.

Power receiving equipment

N

r

[ To be separated system wiring.

Transformer 3 phase 3 phase
AC200V AC200V
- £

P %
s 7~
- More than 2 Om a1

Electric

machine — N C

and appliance




3. Power Source and Pneumatic Source

1. Electric wiring

As the wiring provided for this machine connects between the machine
proper and its attachments only, the user is requested to prepare the
wiring from the supply power source to theAconCrol cabinet.

Though an electric wire used for this purpose is slightly different
depending upon a distance from the power source to the control cabinet,
it is necessary to connect with wire of whiéh sectional area is more

than 38mm2.

Power source :  200/220V(50/60Hz)*10%
Earth wire : More than 14mm2

Power capacity : 22KVA (Standard specifications)

2. Pneumatic source

Provide pneumatic source for this machine, because it uses clean air

to clean the spindle hole.tool, pallet coupling or oil mist device.

Pneumatic pressure : O0.5MPa {Skg/cmz} (72 PSI)
Rate of flow : 350 N4/min.
Connecting port on the machine side : PT1/4 female thread

An air filter/regulator is provided on the machine proper, that ensure
to remove dust contained in the air and oversturated moisture.

Due to the nature of the air, as the air temperature of the pneumatic
source increases higher than the temperature of the machine prpoper,
it is cooled on the machine side and causes water drops more easily.
1f moist air is injected, it may rust the spindle hole and the tool
shanks, thus its effects on machining accuracy and cutting surfaces.
Therefore, the lower air temperature of the air source is, the better.
(Water and dust accumulating in the air filter is automatically drained.
To manually drain them, see the descriptions on mechanical drain
operation.) _

When the temperature difference is bigger, attach an air dryer between
the pneumatic source and the machine.

The following figure illustrates an example of an air inlet joint.

41
105 26
14 44444 6 Te}
~lo| o
~ a|a| 2
o = o et (It is required to
. cﬁ[: ::I manufacture an air inlet
© 8 = ol & b= = o A joint in accordance with
:} the piping diameter of
P11/4 your factory.)




" Principle of the movements of the automatic drain with manual discharger

(W3000-8-F)

When no pressuré acts upon the inside of the bowl, the valve (Z is
forced up by the spring QD to be in the state detached from the stem
packing C).

If more than 1 Kgf/cm2 of pressure acts upon the inside of the bowl,
the receiving pressure of fhe value (? becomes larger than the force
of the spring (D , and the value (Z is forced up and sealed with the
stem packing C). Next, when drain is accumulated in the bowl, the
float () is elevated and the Orifice seat assembly is opened by
the float level arm (). Then, pressed air is guided into the upper
chamber of the valve (2 , and the valve becomes pressuriied state.
And the valve (2 is forced down, and when it parts from the stem
packing1(), drain is discharged into the atomosphere through following
the arrow mark.

When drain is discharged, the float (:) is lowered and the Orifice
seat assembly is closed by the float level arm @

Then, pressurized air is discharged into the étomosphere through the
Orifice of the valve (Z . '
Whereupon, the receiving pressure of the valve (Z -from the lower
part exceeds the force of the spring (b and the valve (2 is lifted
up and sealed with the stem packing C). As a manual discharging
device is built in this model of machine, it can be used as a manual
drain.

The tube connected to the drain line shall be of ID ¢6mm and within

5m long.



@ Float

@ Body

@ Filter cover —

@ valve packing — [
@ Stem packing _—T]
@ Drain seat — |
@) System assembly

_.,——- Orifice seat assembly
N\,

o~ H—@) Float level arm

g E__, _,—® Spring

@ Filter pad

1

~@ Valve

@ Valve holder

@ Drain cock

When the phenomena such as the below occur, replace it with a new

parts (Bowl assemble F4-550178).

a. Drain is not discharged automatically.

b. Air is leaking ceaselessly from the drain port.
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5. Procedure of Installation Work

(1) Remove of fixture for transfer
The following fixtures should be removed after the machine installed
at decided position.

For head, column, table

For column, power cabinet

For column, ATC magazine stand

GICACXC,

For ATC arm, ATC magazihe stand

__’/\.. .
Panel




(2)

Installation

One of the element to decide the accuracy of the machine is a leveling.
Since proper leveling of the machine is the most basic work not only
the accuracy of machining part but also life of the machine, proceed
carefully.

First of all, place leveling sheets at setting place and install the
machine to put the leveling adjust bolts located machine leg.

Use the level with sensitivity of 0.02mm per meter (Length of level
is about 200mm), the level for wordwork or construction is not
sufficient.

Handle the level to keep the same direction keep the surface to be
placed the level clean and avoid dust between the level and the

surface.

® Procedure of installation and outline

C) Adjustment of absolute level
Put the level on X and 2 direction of the table as shown Fig. 3-1
() and measure at three places on each axis respectively.
Adjust by leveling bolt to keep the difference of reading within
0.04mm/m both X and Y directions.

C) Adjustment of table motion level
Put the level at the center of the table and move X axis in full
stroke.
At this time, adjust the difference of reading of the level within
the following target value.
. By the level at X axis direction: 0.04mm/m

. By the level at Y axis direction: 0.02mm/m

C) Adjustment of column motion level )
Move the spindle to the lowest limit of stroke and remove a cover
on top of the spindle head.
Put the level on the horizontal surface of the spindle head shown
in Fig. 3-1 @).
Move Y axis nearly full stroke and measure the X and Y direction
of the difference of reading of the level and adjust to satisty
the target value. 1In case of putting the level on the fixture

mounted on the spindle (Fig. 3-1 C) ), execute the same procedure.

3 -10



. By the level at X axis direction: 0.02mm/m

. By the level at Y axis direction: 0.04mm/m

C) Recheck above procedure 1 to 3 and execute fine adjustment if

required.

C) In case of motion level above procedure 2 and 3 is not stable,
possibly floor condition of machine installation is not sufficient,

refer to foundation plan and execute check and inprovement.

Fig. 3-1 (@

Lo Uil
L1
Putting position of level
l//IV'(On the table)
Vi
g
_—

| -

/4

/
Putting position of level;

(On the head)
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Fig. 3-1 () Application example for leveling fixture

(Measurement of column motion level)

Warning! Never rotate the spindle while fixture is used.

(Spindle nose)

(0.4")

Width of plate
Thickness of plate 10mm or more

1 50mm
(5.9")

Y/

(Ground top surface)

Drill through(2 pcs.)

P=100.0mm
(3.937™)

Plate fixture

Clamping bolt (2 pcs.)
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Lubrication and Oil Supply

When supplying oil, sufficient care must be taken to the following:

i.

Supply specified oil by the specified amount. Do not supply a different
type of oil or over the specified amount. Otherwise the machine may

cause to a trouble.

Clean the oil inlet port etc. in advance, and pay close attention lest

dust etc. should enter inside.

When supplying oil, use a filter in order to prevent foreign substances
such as dust from entering into the tank. When the filter is not available,

use a wire net of 150 mesh or more.

Whenever you supply oil, use new one. Do not mix with reproduced or old

oil.

Even when a new oil can is opend, donot use all the oil in it, but leave

some unused. This is necessary to eliminate moisture and deposits.

*As to oil supply spots, supply frequency, oil amounts and oil types, refer
Fig. 3-1 and Table 3-1.
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2.

1)

2)

Handling of Coolant Equipment

Maintenance(check, cleaning, etc.) of the coolant tank and accessories
should be done in the following procedure:

When a side-discharge or back-discharge type external chip conveyor

is attached, turn the leveling bolts of its legs to secure a
clearance from the floor.

This allows you to pull out the coolant tank to the left side of the
machine. At a stroke of approx. 600mm, there will be no overlap

with the machine side.

Cleaning of the filters and replacement of the elements

When cleaning the mesh filter in the tank, remove the chip box (@

and take out the filter ® . Also, hold the handle of the filter ©
and detach, eliminate the cutting chips, and then, remount the filter.
When a trochoid pump for oil hole is attached as an option, it is

necessary to replace the suction filter @ .
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4)

How to control coolant fluid

The consistency of coolant fluid is changed depending upon the quality
of water used, mixture of chips or forelgn substances and evaporation
of moisture. And unless the maintenance of the coolant fluid is made
for a long time, germs may be generated, that causes to break the
filters, the pipings and the pump. Check the density of the fluid, and
pH timely, replace the coolant fluid, and also clean the inside of the
coolant tank in consideration of using conditions.

Since contaminated muddy clods may be generated when a different kind of
coolant fluid is mixed up, remove completely the previous fluid through
flushing the pipings, the tamk and the equipment sufficiently, when
changing the coolant fluid.

e Items to be checked periodcally

It is advised to check the following items periodically.

1.

Liquid colour check

Observe the colour eyes.

When the colour is changed to blown, it is presumed that rust may
generate. In case of FC and FCD, chips happen to become blown.

When the coolant fluid becomes black, it is presumed that it has been
corroded. When the fluid becomes black and gives out a purrid smell
on Monday morning or after a longvperiod of holidays, the colour of
the fluid may happen to return to the original colour in the
afternoon. It is phenomena that the fluid changed through extinction
of bacteria (anaerobic- germs) by touching the fluid with air.

When it is not returned, it is required to replace the fluid, since
the fluid is too purrid. In this case, replace all the coolant fluid
and make flushing sufficiently. The remaining bacteria will cause to

repeat the purrid consequently.
Check of the purrid smell

Special care must be taken to smell.

When the fluid is filled with purrid smell, the
ingredient of the cutting fluid be destroyed
by breeding of bacteria or eaten by bacteria

as nutritive substance, that causes the change

of its density, lowering of pH and outbreak of rust.
When the purrid smell is not faded away even after half a day in
the status of operation, it is required to replace the coolant

fluid.
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3., Check of the filthiness of the fluid

Observe the filthiness of the fluid by éyes._

The filthiness of the fluid has influence on the machining accuracy,
the dirt of the machined work and the dirt of the machine.
And the dirt of the machine makes hard to observe the state: of

machining from the outside.
4. Check of the quantity

Check the level of the tank periodically.

Shortage| of the fluid quantity causes to form|bubbles or to disable
the fluid to supply sufficiently to the machining point.

And also it will hasten the progress of the putrefaction.
5. Control of the denmsity

It is the most importatant procedure to control the density of the

fluid when soluble cutting oil is used.

It is the best way to measure the density by a refractometer.

1f not available, it is possible to control to some extent the density
of the fluid by calculating precisely the magnification at the time of
dilution and also by calculating the magnification without fail when
pouring some more fluid. '

It is the most desirable mothod to check Sample S\Z:v/
periodically the density by a density- —

IR -
meter, since there are various factors

)

such as change of the ingredients by \4
bacteria, decrease by taking out with the Read a scale watching
workpieces or viporization of the fluid. through eye piece.

When the density of the cutting fluid is

low, serious problems such as bad smell

by putrefaction, lowering ot the pH and

rust promotion will occur. Generally the

density of the cutting fluid is within the extent of 20 times through

30 times, but it will be different depending on the kind of cutting fluid.
Comply with the maker's recommending value. Since it becomes impossible
to measure the fluid when lots of rust preventive oil or lubrication oil

is mixed.

3 - 18



5)

6. Control of the pH

Measure the pH by using either a litmus test paper or a simple pH

measuring instrument.

When the pH value of the fluid is

pH checker Litmus test paoer

7, the fluid is neutral. When the
value is larger than 7, the fluid

is alkaline and when it is smaller

than 7, the fluid is acidic.
Generally pH8.5 through 9.5 is an
ideal value. When the value becomes lager than this, alkaline becomes
stronger, that causes the chapping of the skin of the hands.

When it becomes smaller, the fluid is acidulato, that causes hastening

of rust. Especially when the pH value of the fluid becomes less than 8,
care must be taken since rust is hastened rapidly. In\this case, replace

the fluid.
7. Check of the stagnant sludge

Check whether chips and/or sludge stagnates in the tank and the pipings.

Remove chips and/or sludge from the tank and the
pipings by flushing as occassion calls.

And mixture of rust preventive oil and lubrication lucky!!
No oxygen

0oil may become the nutritive elements, and the

surface of the tank is covered with them, that

v
Z
‘
;

Y
;
’
]
’
’
/
i
7
Z
4
2
A
s
Z
Z

causes the breeding of anaerobic germs. Remove the
adultrated oil periodically.

It is recommendable to employ an eliminator such as skimmer.

Control of the waste oil

"Water Pollution Control Law" and '"‘Sewage Water Law'' are adapted to the waste

oil of cutting fluid.

The substances more than 10 items of ingrodients contained in the cutting
fluid are designated as orgnic substance, and they become the object of
regulation items. Therefore, appropriate disposition such as disposal by
the waste oil disposing system in the factory or taking—-over by the waste
oil treating trader is required.

The cost for waste oil disposal at the time of replacement of the fluid is
directly related to the life of fluid, and 50% of cost-down can be attained

by replacing the fluid once a year instead of twice a year.
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6)

Accordingly, conclusive control of the using fluid will mean development

" as a whole.

Kinds and selection of water soluble cutting fluid

Though the cutting fluid is used for various kinds of purposes, the
following 2 points are basically-important.

Lubrication: To diminish friction and prevent heat generation ....

eee. To smooth (Anti adhesion)

Cooling : To cool generated heat
Besides, stress tends to be laid on the problems of environments such as
washability and chip removal, and it becomes necessary to take the safety
factor into sufficient consideration.
The water soluble cutting fluid can be roughly classified to 3 kinds;
emulsion type, soluble type and chemical solution type,

The following is a comparison table of respective features.
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Chemical solution type

Type Emulsion type Soluble type
Feature A) Since the particle [A) Since the particle [A) Though this type is
diameter is compara- diameter is small, mainly used grinding,
tively large, 4 0.1 through 0.03um, it bigan to be used
through 7um and the it is excellent in for cutting.
lubricity is good, permeability. B) Since it is excellent
it has been used B) Though this type in permeability and
widely and generally has been mainly washability, it is
for cutting field. used for grinding, guessed that a chance
B) This type is the it is currently to be used cutting
‘water soluble cutt- used for cutting as will be increased.
ing fluid. well oeing to C) Low lubricity is
‘|Cc) Since it is lacking development of deffect in this type.
in safety factor, it ' extreme pressure D) Since it is apt to act
is easy to be petre- agent. upon painting agent
fied and sheds bad |C) It began to be used chemically, it is
smell, that are week for system machines probiem that it is apt
points. etc. by reason of to exert a bad influe
washability and influence upon paint-
casy-to-deal. ing.
D) Since a lot of sur-
face active agent
is used, it is a
problem that it is
apt to exert a bad
influence upon
painting.
Configuration |When dissolving it in |When dissolving it in |[Though it is generally
water, it becomes milk |water, it becomes al- |transeparent as water,
-ly. (Resulted from the|most semitransparent. |there are various kinds
reflection of light due|(Resulted from light |of oil according to
to large particle of passage due to maker's specification.
0il in solution.) extrmely small
particle of oil in
solution.)
Lubricity (o] O X
Coolant power A O o
Rust O @) o
prevention
Putrefy x O le)
resistence
Washability A O @)
Paint ) X X
resistence
Nonferrous o O (iT:io;Pjt X
Permeability A O o
Environment A O o
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Cutting fluid bringing

results in HITACHI SEIKI

Name Type Manufacturer Feature
52000 Emulsion Mitsui Oil Handling | Hard-to machine, Deep holes,
Rolled tap
NEOS 45H Emulsion Neos ' General cutting
(Cast iron, Steel)
ML 0731 Emulsion Dularon General cutting, Serves for
lubrication oil
UNISOBLE SC | Soluble Nippon Sekiyu General cutting
CEMICOOL SRS | Soluble Chemic Casr iron, Rust, Dirt
LUSOL 84 Chemical Mitsui oil Handling | Wash, Dirt
solution
Cutting fluid desired to contact at usage
Name Type Manufacturer Feature
LUSOL 84 Chemical Mitsui oil Handling | Sufficient control is required.
solution
MICROCUT M-emulsion Nippon quaker Rust is apt to generate.
5551-LH chemical
DUFFNY Anit-emulsion{ Idemitsu Kosan Influence to painting.
SEMICOOL ME
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Check Before Trial Operation of the Machine

Before operating the machine at first, be sure to check each item in

accordance with the following order.

1. Check the voltage of the power source. The power gource isldifferent
depending on the district.
When checking the power source, measure the voltage between 3 phase
respectively and the difference between each phase must be within a

few voltage.

2. Turn on the breaker CB-1 in the power control cabinet and then check
the phase rotation of the power source in accordance with the followlng.
Pree the movable contact operating button in the magnetic switch (MS-1)
for hydraulic motor with a driver and check that the pressure gauge
for hydraulics turns up. When it doesn't turn up even pressing it for
5 to 10 seconds, turn off the braker (turn off the power on the factory
side) because of different phase rotation and change the connection of

either 2 of the power supply 3 lines.

3. Turn on the power source for the NC unit and check that the screen

(TITLE) is displayed on the CRT.
4. Set the mode selection switch to the manual (HANDLE or FEED).

5. Check of the rotating direction of every motor.
Rotate every motor by respective switch and check the rotating direction
in accordance with the instruction of the rotating direction.
When the rotating direction is reverse, change the connection of either
2 of the power supply 3 lines.
(1) For hydraulic : To start by the "Standby" button.
To stop by the '"Power source' button OFF.
(2) For lubrication oil: To start by the "Standby'" button.
(3) For spindle ~: To start by the spindle "Start' button.
To stop by the '"Stop'" button.
(4) For cutting fluid : To start by the coolant button.
To stop by pressing the button again.
(5) For chip conveyor : To start by the chip conveyor button.

To stop by pressing the button again.

6. Adjust the pressure of the hydraulic unit to the setting pressure,

5Mpa { 50kg /o }

3-23






Chapter 4 REQUIRED DIMENSION FOR MACHINING
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Stroke of Each Axis and Machine Original Point
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3. Relative Drawing of Work and ATC

Maximum tool
diameter

Center of spindle

Table minus stoke

position
(0))
2 N
- (colum side)
7 P
o N2/ _
, % % 130. 5
Tool interference = == == —
area at ATC |
180 940 |
|
(operator side)
Tool interference
g% area at ATC
i E // Tool 11
| - J - 00 pu
o r'— ,11\ Y——? }L out stroke Max. work
Lo o o / /
~ ! ’ -‘-—- 771 ///77'] T 9"' -
Y s 7777/ , ™ /
! / |
1 U
I/*/C Aéé ] |
) : : % 7// -/ O |
77 _¥Y w | ©
O] Interference of Max.O
el B 74 = tool and work Tg]
| (In case of setting the
Max. diame ter of tool . table at minus stroke
B swing end with Max. workpiece
1 and ATC the Max. tqol)‘
[ |
VK45-40 VK45-50 Max. moment of tool
A Maximum 180 180 NI?gSkg—m
B Maximum 540 540
B N o W=10kg
c 95 95 2. 3'3."‘: (NT40) <
D 121 121 [lli w=20kg
] NT
H Minimum 240 197 ¢ 50)
I From table top to 110 153
spindle nose at ATC 300
J Tool and work 260 303
interference area




4. Tool Shank (BT40, 50)

Fig. 3-6 Tool Shank (BT-50) and Pull Stud Bolt
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Pull Stud(I Type)

1. Concentricity of the taper shank to (a) and (b) should be 0.025mm.

2. Squareness of the taper shank to the surface A should be 0.015/100.

3. Offset to the center of the 14,1 groove should be 0.06mm.

4. Taper tolerance should be +0.000063 or 0(JIS B0612-1965, 4T).

5. Threads should conform to the JIS B0205-1968 and their accuracy
should be Grade-2 of the JIS B0209-1968.

6. Squareness of the surface B and concentricity of the surface C to the

center line of @ 17 h7.



4. Tool Shank (BT40, 50)
Fig. 3-5 Tool Shank(BT-40) and Pull Stud

31 .
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g | 30°
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f‘r_ - ‘g § RI285 © g
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2| | hal X
*@‘ 5 @’I
3 24 |5[g| 35-0.1 5|5 .
T 0 N5
fe— 40 ——*‘——45-0 1 .
85 _Pull Stud

Concentricity of the taper shank to (a) and (b) should be 0,.025mm.

Squareness of the taper shank to the surface A should be 0.015/100,

. Offset to the center of the 55 ygroove should be 0.06mm.

Taper tolerance should be +0.000063 or 0(JIS B0612-1965, 4T).

Threads should conform to the JIS B0205-1968 and their accuracy
should be Grade-2 of the JIS B0209-1968.

Squareness of the surface B and concentricity of the surface C to the

center line of ¢$)5 h7.



5. Explanation of Each Commands

1. G Function

B: Standard O: Option

Code Function Group | Division
GOo Positioning : B
P
Go1 Linear interpolation B
‘ o1
G02 Circular arc/Helical interpolation CW B/O
Go3 Circular arc/Helical interpolation CCW B/0O
GOo4 Dwell B
GO5 High speed distribution machining 0
GO7 Hypothetical axis interpolation 0
00
GO09 Exact stop B
G10 Data setting B
G11 Data setting mode cancel : Y
G15 Polar coordinate command cancel 0
20
G16 Polar coordinate command : o]
F'él7 X - Y plane : B
G18 Z - X plane 02 B
G19 Y - Z plane . B
G20 Inch input B
06
G21 Metric input ' B
-
G22 Stored stroke check function ON B
- 04
G23 Stored stroke check function OFF B
G27 Reference point return check B
G28 Reference point return B
G29 Return from reference point 00 B
G30 2nd, 3rd, 4th reference point return B _
G31 Skip function 0
G33 Thread cutting ' 0
01
G34 Variable lead thread cutting 0




B: Standard O: Option

Code Function ' Group | Division
G37 Tool length automatic measurement | 0
G38 Tool diameter compensation vector maintenance 00 0
G39 Tool diameter compensation corner circular arc 0
'GAO Tool diameter compensation cancel / 3 dimentional
tool diameter compensation cancel B/0
G4l Tool diameter compensation left / 3 dimentional 07 B/O
tool diameter compensation
G42 Tool diameter compensation righﬁ B
G43 Tool length compensation + ‘ B
G&44 Too} length compensation - ) % B
G4S5 Tool position offset Excénsion ‘ B
G46 Tool position offset Reduction B
G47 Tool position offset Double extension % B
G48 Tool position offset Double reduction B
F';49 Tool length compensation cancel ‘ o 08 B
CSO Scaling cancel 0]
11
G51 Scaling . . 0
G52 Local coordinate system setting: B
G53 Machine coordinate system seléction % B
rGSA Work coordinate system Selection 1 B
G55 Work coordinate system Selection 2 B
G56 Work coordinate system Selection 3 .14 B
G57 Work coordinate system Selection & B
G58 Work coordinate system Selection 5 | B
GS9 Work coordinate system Selection 6 B
G60 Uni-directional positioning 00 0
G61 Exact stop mode | B
G62 Automatic corner override mode 13 0
G63 Tapping mode 0
|
G64 Cutting mode B




B: Standard O: Option

Code Function : ' Group | Division
G65 Macro call - 00 0
G66 Macro modal call : 0
- : 14
G67 Macro modal call cancel ' 0
G68 Coordinate rotation 0
| g ' 16
G69 Coordinate rotation cancel 0
G70 Bolt hole cycle 0
G71 Arc cycle 00 9]
G72 Line at angle cycle 0
G73 Peck drilling cycle B
G74 Reverse tapping cycle 09 B
G76 Fine boring cycle B
G77 Grid cycle - 00 0
| -
G80 Canned cycle cancel B
G81 Drilling cycle, Spot boring ' B
G82 Drilling cycle, Counter boring - B
G83 .| Peck drilling cycle B
G84 Tapping cycle B
- 09
G85 Boring cycle B
G86 Boring cycle . o B
G87 Back boring cycle B
G88 Boring cycle _ B
G89 Boring cycle B
GSo Absolute command B
03
G91 Incremental command B
G92 Work coordinate system alteration ‘ B
G93 Inverse time feed o
G94 Feed per minute 05 B
G95 Feed per revolution 0




B: Standard O0: Option

Code Function Group Division
G96 Constant peripheral speed control - | 0
P’é97 Constant peripheral speed control cancel Y 0
rG98 Canned cycle initial point level return B
G99 Canned cycle R point level return 0 B
G113 Oscillation mode ON o)
Gl1l4 Oscillation mode OFF “ 0
rG120 Polar coordinate interpolation mode cancel 0
G121 Polar coordinate interpolation mode 2 0]
G130 | Tool life management OFF 0
G131 Tool life management ON ' 0
G203 | High speed machining program registeration start 0
G204 | High speed machining program registeration end 00 0
G206 Setting of tool retraction 0
G232 | Exponential function interpolation CW 0
G233 | Exponential function interpolation CCW * o]

G240 | Machining plane Selection O (Maching plane

selection cancel) °
G241 Machining plane Selection 1 0
G242 | Machining plane Selection 2 0
: 24
G243 | Machining plane Selection 3 : 0
G244 | Machining plane Selection & (0]
G245 | Machining plane Selection 5 (Correspond to o
arbitray angle of horizontal or vertical)
G248 | Axis change / 3 dimentional coordinate change ON 0
r' ] 26
G249 | Axis change / 3 dimentional coordinate change o
cancel
G251 | Multi-buffer : 00 B
G264 | Tool nose reference check ON 0
25
G265 | Tool nose reference check OFF (o]
G271 | Cylindrical interpolation 0
00 [~
G301 | Floating reference point return 0




B: Standard O: Option

Code Function ' Group |Division
G302 ID cutting of true circle CW 0
G303 ID cutting of true circle CCW 0]
G304 | OD cutting of true circle CW 0
G305 | OD cutting of true circle CCW 0
G322 | Outside cutting of square CW | 0
G323 | Outside cutting of square CCW 0
G324 | Square plane 0
G325 | One side sizing of square plane A 00 0
G326 Both side sizing of square plane 0
G327 | Inside of circle (Pocket cutting) (0]
G328 | Inside of square (Pocket cutting) ) 0
G329 Inside of track (Pocket cutting) 0
G330 Outside of circle (Pocket cutting) 0
G331 Outside of square (Pocket cutting) 0]
G332 | Outside of track (Pocket cutting) 0
G333 | True circle (Pocket cutting) 0
G431 Tool length compensation of tool axis direction 08 o
rGSOI Programmable mirror image cancel 0
G511 Programmable mirror image ' P o)
G540~| Additional work coordinate system selection 12 0
G599 (60 sets)
G611 Acceleration/deceleration befor interpolation 60 0
G661 | Macro moudal call B 14 0
G741 Reverse direct tapping cycle o 0]
G841 Direct tapping cycle ° 0
G921 Work coordinate system preset 00 0
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Note

Note

Note

Note

Note

G code marked P” are set when the power is ‘turned on, or reset.
As to G22, G23, G22 is set when the power is turned on, and remain
in the previous condition even after resetting. G20 and G21 is

set before power cut-off, or before pushing reset button.

The G codes of group 00 are non-modal and are effective only in

blocks where they are specified.

When commanding G code not listed in G code table, alarm is displayed
(PS010). Or when G code without corresponding option is commaned,

alarm is displayed.

G code tan be commanded in the same block if a different group.
Any numbers of more than 2 G code in the same group are commanded,

G code commanded last is in effect.

Classification

B: Standard specification O: Optional specification
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2.

M Function

B: Standard O: Option

M code Function Division
000 PROGRAM STOP B
001 OPTIONAL STOP B
002 END OF PROGRAM B
003 SPINDLE FORWARD B
004 SPINDLE REVERSE B
005 SPINDLE STOP B
006 TOOL CHANGE (ATC) B
007 MIST COOLANT START 0
008 FLOOD COOLANT START B
009 COOLANT, MIST STOP B
010 OIL MIST POSTURE NO.1 0
o11 OIL MIST POSTURE NO.2 o
012 WORK COUNTER 1 0
013 SPINDLE FORWARD & COOLANT START B
014 SPINDLE REVERSE & COOLANT START B
015 SPINDLE & COOLANT STOP B
016 MEASUREMENT AIR BLOW ON o

. 017 MEASUREMENT AIR BLOW OFF 0
018 SPINDLE ORIENTATION FOR MEASURMENT 0
019 SPINDLE ORIENTATION B
020
021
022
023
024
025
026 MELODIA SELECTION 1
027 MELODIA SELECTION 2
028
029
030 END OF TAPE
031 CHIP CONVEYOR
032
033
034
035 AUTOMATIC START ON (AUTO. RETURN EFFECTIVE) 0]
036 AUTOMATIC START OFF (AUTO. RETURN INEFFECTIVE)
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B: Standard 0: Option

M code Function Division
037

038

039

040 TOOL NOSE AIR BLOW ON / TOOL LENGTH MEASUREMENT o

COVER OPEN '
041 TOOL NOSE AIR BLOW OFF / TOOL LENGTH MEASUREMENT 0
COVER CLOSE

042

043

044

045 SPARE TOOL EXIST 0
046 SPARE TOOL NON 0
047 JET COOLANT START 0
048 FEED RATE OVERRIDE ENABLED B
049 FEED RATE OVERRIDE 100% B
050 OIL HOLE COOLANT ON (THROUGH COOLANT) )
051 TOOL PREPARATION CHECK 0
052 TOOL BROKEN CHECK 0
053 CANCELING M54 0
054 TOOL LIFE/CUTTING MONITOR FUNCTION STOP 0
055 CANCELING M56 )
056 APPLING FEED HOLD ON RUNNING OUT TO TOOL LIFE 0
057 TOOL LIFE DATA SETTING START

058 CUTTING MONITOR DATA SETTING START

059 CANCELING M51 o
060 PALLET CHANGE (APC) DOOR' OPEN 0
061 APC PALLET CARRY OUT 0
062 APC PALLET CARRY IN )
063

064

065

066 PALLET CLAMP Y
067 PALLET UNCLAMP )
068 ADDITIONAL AXIS CLAMP (OPTIONAL CHARGE WITH M78) 0
069 ADDITIONAL AXIS UNCLAMP (OPTIONAL CHARGE WITH M78) 0
070 M70 OUTPUT 0
071 M71 OUTPUT, INDEXING STAND START 0
072 M72 OUTPUT 0
073 M73 OUTPUT Y
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B: Standard O: Option

M code Function Division
074 SKIP SELECTION OFF 0
075 SKIP SELECTION ON 0
076
077
078 ADDITIONAL AXIS CLAMP
079 ADDITIONAL AXIS UNCLAMP
080 TOOL NOSE AIR BLOW ON
081
082
083
084
085
086 MEASUREMENT NG TOOL BREAKAGE 0
087
088 DOOR OPEN
089 DOOR CLOSE
090
091
092
093
094
095
096 CUSTOM MACRO INTERRUPTION EFFECTIVE o]
097 CUSTOM MACRO INTERRUPTION INEFFECTIVE 0
098 SUB PROGRAM CALL B
099 MAIN PROGRAM CALL B
122 CHIP CONVEYOR STOP 0
192 RIGHT PALLET CHECK Y
193 LEFT PALLET CHECK Y

Note) When the M code is altered owing to special specifications and

other reasons, refer to the electric diagram.
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3.

Maintenance M Code

B: Standard O: Option

M code Function Division
900 TABLE CLAMP 0
901 TABLE UNCLAMP 0
902 PALLET CLAMP 0
903 PALLET UNCLAMP 0
904
905
906 APC DOOR OPEN
907 APC DOOR CLOSE
908
909
910 APC SHUTTLE APC SIDE 0
911 APC SHUTTLE M/C SIDE 0
912 APC CARRIER RIGHT TRAVEL 0
913 APC CARRIER LEFT TRAVEL 0
914
915
916
917
918
919
920 ATC ARM SWING IN SPINDLE SIDE B
921 ATC ARM SLIDE  SPINDLE SIDE B
922 ATC DOUBLE ARM FORWARD & AIR BLOW B
923 ATC DOUBLE ARM RIGHT TRAVEL B
924 ATC DOUBLE ARM LEFT TRAVEL B
925 ATC DOUBLE ARM RETRACT B
926 ATC ARM SLIDE ZERO POSITION B
927 ATC ARM SWING IN ZERO POSITION B
928 ATC ARM SLIDE MAGAZINE SIDE B
929 NOT USED B
930 TOOL CLAMP o
931 TOOL UNCLAMP 0
932 MAGAZINE PIN PUT 0
933 MAGAZINE PIN PULL 0
998 MAINTENANCE M CODE ON B
999 MAINTENANCE M CODE OFF B
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,6° Command Value to NC

1. Basic address and range of command value

Function Address Range of command value
Program No. (0] 1 ~ 99999999
Sequence No. N 1 ~ 99999999

Dimension word

X, ¥, 2, U, V, W, A,
B) C, I’ J) K’ R, Q

+99999.999

Feed speed
Rapid traverse X axis . Y axis 20000mm/min (790in/min)
Z axis 15000mm/min (590in/min)
Cutting feedrate F 1~5000mn/min (0.01~200in/min)
Tool function T 0 ~ 99 (Option 9999)
Spindle function S 45 ~ 4500
Auxiliary function M 0~ 99
Offset No. D, H 0 ~ 99 (Option 200)
Dwell P, X 0 ~ 99999.999 sec.
Repitive function L 0 ~ 9999

4 - 16




7. Spindle Speed - Torque Diagram

Spindle[60~8000(min™")]
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Chapter 5 OPERATION OF MACHINE

1. Daily Maintenance

Maintenance performing by an operator is as follows.
These maintenance and check is important to prevent a trouble of machine
previously.and operate effectively.

1. Checking before daily operation

1) Are there enough oil in the lubrication tank?

2) Cleaning of each operation panel.

3) Are there any leakage of oil or air?

4) Cleaning of spindle hole, hole of tool magazine pot, hole of standby

pot, grip area of ATC arm.
5) Cleaning of chips over slide way cover.
6) 1Is setting pressure of hydraulic unit correct? 5Mpa { 50kg £ /cd }
7) Are there sufficent oil in the hydraulic unit or épindle head?
8) Does cooling fan of control cabinet rotates?
9) Are there any abnormal noise or vibration?

10) Are there any abnormal display, e.g. battery alarm etc. on the CRT?

2. Monthly checking items

1) Checking of power source voltage.

Checking of secondary voltage within +10% of standard value.

(200/220V  50/60Hz)

2) Cleaning and oil supply of each area of ATC arm.

3. Trimonthly checking items
1) Machine checking. Measure a backlash and compensation.
2) Measure a machine level and adjustment.
3) Cleaning of partition plate in coolant tank.

4) Looseness of moving part and clamping part of door and cover etc..



4, Semiannual checking items

1) 0il change of hydraulic unit and cleaning of inside of tank.

2) Cleaning of filter in hydraulic tank.

3) 0il change of spindle gear box (24 in spindle head).

4) Cleaning of filter of spindle cooling unit and cooling unit above

control cabinet.

5. Cleaning of tape reader (Option)

Item | Period Cleaning part Cleaning method
1 Daily | Surface of tape guide. Clean by moist gauze with absolute
alcohol.
2 Daily Surface of reading Clean by moist gauze or fime brush with
head. absolute alcohol.

A fine brush_is effective to clean a
cavity of reading head.

3 Weekly | Bottom of tape box. Clean by clothes, brush or vacuum
cleaner.

4 Weekly | Magnet parts for tape Clean by moist gauze with absolute
holder. alcohol.

In case of sticking iron powder on ma
magnet parts, remove cover at reading
part and clean by adhesive tape.

3 Weekly | Passage part of tape Clean by moist gauze with absolute
(1) Tape holder alcohol.

(2) Stop shoe

(3) Capstan roller
(4) Pinch roller




2. Explanation of Outline of Main and Sub Operation

1.

Main Qperation Panel
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No. Description Function Remark
(:) MAIN POWER Power source of power
SOURCE cabinet is '"ON".

Power source of power
cabinet is '"OFF".

POWER SOURCE

Main power is "ON'" and
turn on the NC unit.

Main power is "OFF'".

READY

Hydraulic pump and
lubrication pump go into
action and becomes machine
operable condition.

(Green lamp is lit)

EMERGENCY STOP

Main operation
panel,

Sub operation
panel ’

Machine becomes full stop
condition. Stop all motors
and NC unit becomes reset
condition.
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No.

Description

Function

Remark

MODE CHANGE
(Manual mode)

perform the mode selection
of '"Feed', '"Rapid",
"Traverse', zero return.

"Feed" select at operation of
manual continuous feed.

Feed of each axis
(Refer to page 5-27.)

"Rapid traverse' select at
operation of rapid
traverse.

Rapid traverse
(Refer to page 5-29.)

"Zero return'" select at zero
return.

Procedure of zero return
(Refer to page 5-25.)

MODE CHANGE
(Automatic mode)

Perform the mode selection
of "MDI", "Edit", '"Memory"
or "Tape".

"MDI" select at operation
by MDI input.

MDI operation
(Refer to page 5-31.)

"Edit" select at performing
of program editing function.
Also, select at storing or
outputting a program into/
from memory.

Editing of program
(Refer to page 5-42.)
Registration of program
(Refer to page 5-35.)
Output of program
(Refer to page 5-101.)

"Memory' select at
performing a program which
is stored in the memory.

Automatic operation
(Refer to page 5-72.)

"Tape" select at in/out put
a program by NC tape.
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No.

Description

Function

Remark

AXIS MOVEMENT
BUTTON

Move axis X, Y, Z, C (Option)
and A (Option).

Axis selection and moving
direction depend each
display on button.

When executing zero return,
keep pressing a zero ( @ )
direction button until zero
return lamp turn on.

Feed of each axis
(Refer to page 5-27.)

Procedure of zero
return
(Refer to page 5-25.)

ZERO RETURN LAMP

Turn of the lamp when an
axis locating at machine
zero point.

FEEDRATE SWITCH

Select a feedrate at
manual or dryrun operation.

0 ~ 5000mm/min
(In case of C or A axis
10 ~ 1400deg/min)
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No.

Description

Function

Remark

ORIGINAL POSITION
CONFIRMATION LAMP

"APC original position" at
the time of command of
automatic Pallet change
(Option), it shows each
machine part locates at
fixed position.

"ATC original position' at
the time of command of
automatic Tool change (ATC),
it shows each machine part
locates at fixed position.
The lamp flickers while
executing ATC cycle.

CONDITION DISPLAY
LAMP

"Alarm' red lamp lights or
flickes when alarm is
generated.

"Program stop" red lamp
lights when MOO or MOl is
executed during operation
in auto mode.

Red lamp turns off by
program start or restart.

CALL LIGHT OFF

Turn off a lighting call
light (Yellow light) and "
melodia.




RS SPINDLE ——T) ea—

No.

Description

Function

Remark

SPINDLE ROTATION
STOP BUTTON

"Start" spindle rotates

when pressing start button
with effective button
simultaneously.

(Command of spindle speed is
required previously)

"Stop'" stop the spindle
rotation.

Only in the manual
mode .

CHIP CONVERYOR

Rotates spiral conveyor

QO

LIGHTING

Light the work light.
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No. Description Function Remark
(@ | MEMORY KEY "Lock' protect the

information stored in the
memory of NC unit. Generall
use the key at "Lock'" side.

y

"Write" turn to "Write' side
when writing or correcting
an information of memory.

SINGLE BLOCK

Program command executes

SWITCH one block each. However,
canned cycle executes one
cycle each.
() FUNCTION “Z axis cancel'" only Z axis Convenient to apply it
SELECTION becomes machine look at test run of the

(Make effective

condition.

program.

a required
function with
pressing
effective button)

"Machine lock" omit axis
movement of machine and only
display proceeds.

Coordinate value can be
checked without machine
movement.

"Dry run" ignore a feedrate
commanded in the program and
manual feedrate becomes
effective.
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No.

Description

Function

Remark

PROGRAM START,
HALT BUTTON

"Start' start a program at
memory automatic operation
and MDI mode. Lamp lights
while running.

"Halt'" halt a program
advance.

Axis in movement stops and
red light turns on.

During motion of auxiliary
function (M, S, T), a
program advance stops after
completion of remaining
motion of each command.

RAPID TRAVERSE
OVERRIDE SWITCH

Override can be applied
against prescribed rapid
traverse speed. At the
time of power on, it has
set at 25% or less.

At the time of manual
operation, it is limited at
25% maximum.

100 : X, Y 20 Z 15 m/min
50 : 10 7.5

25 5 3.75

1 : 0.2 0.15

0 : No motion

FEEDRATE OVERRIDE
SWITCH

Override can be applied on
feedrate of automatic
operation.

0 ~ 200% (Ignore it
during tapping fixed
cycle and becomes 100%).

SPINDLE OVERRIDE
SWITCH

Override can be applied
against the command of
spindle speed.

50~150% (1gnore it
during tapping fixed
cycle and becomes 100%).
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No.

Description

Function

Remark

WORK SETTER

"Tool setter' measure a tool
length and diameter and set
the offset amount in the
offset memory automatically.

“"Datum surface', "Datum hole"
measure a shift amount of ma-
chine coordinate system for
datum surface and hole
against machine coordinate
system and set it in
coordinate system shift
memory.

"Coordinate correction' by
measuring three points on

the right angle datum
surface of a workpiece or
fixture located on X-Y plane,
calculate and store a
difference of rotating angle
from X-Y axis then coordinate
value of program of X and Y
axis is corrected.
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No.

Description

Function

Remark

SAFETY GUARD

Measure a machining tool
length at the first program
start. Measure an actual
workpiece by standard touch
tool on the spindle at the
second program start.
Performs interference check
of workpiece and tool by Z
axis approach command (GOO)
to add compensating amount
of using tool to these two
information.

"Tool length' measure and
store a tool length to be
used in the actual
machining program.

"Collation'" check inter-
ference between tool and
workpiece at Z axis

approach to execute machine
operation by actual machining
program with Z axis machine
lock.
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No. Description Function Remark
C) OVERRIDE "Memory' memory the optimum
MEMORY override value fount at test

cutting etc. to correspond
using tool.

"Auto' override value which
stored in the memory reflect
program automatically.

ADVANCE NOTICE
OF COMPLETION

Give advance notice of
program completion by
lighting the call light
before complete the
machining program.

Time of advance notice of
completion can be set
arbitrarily.
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No. Description Function Remark
C) SPINDLE Display a rotating spindle

TACHOMETER speed on the meter.

(Option)

SPINDLE LOAD
METER (Option)

Display a load condition of
spindle against rated power
of motor.

COOLANT BUTTON

Operate various coolant
displayed at above push
buttons.

ON or OFF of each coolant
can be done even if during
automatic operation.

AIR (Option)

"Tool tip" air blows from
nozzle pointed to tool tip.

"Through" air blows through
inside of main spindle.

DOOR, WHEN
INSTALLED APC
(Option)

"Open' open the APC door.

"Close" close the APC door.
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No.

Description

Function

Remark

AUTOMATIC POWER
SHUT OFF BUTTON

Automatic power shut off
function becomes effective.
Automatically power shut off
by M30(Alarm) in case of
completion of machining
cycle or unbachined pallet
is not existence.

CONDITION OK
DISPLAY BUTTON

Spindle tool No. and angle of
coolant nozzle etc. can be
monitored.

Setting of remaining time of
lubricant can be corfirmed.

©)

CUTTING MONITOR
BUTTON (Option)

Screen of cutting monitor
can be monitored.

®

CUTTING MONITOR
SWITCH (Option)

"Automatic setting"
monitoring data sets auto-
matically by teaching
cutting data.

"Ineffective'" cutting
monitor becomes ineffective.
"Effective" cutting

monitor becomes effective.
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No. Description Function Remark
C) BLOCK SKIP Block skip function by Skip a block with
BUTTON commanded in program slash "/" in program.

becomes effective.

OPTION STOP
BUTTON

In case of existence of Ml
in the program, automatic
operation stops after
completion of all command
of that block.

Pilot lamp light.

Press program start button
again to release.

HANDLE
INTERRUPTION
(Option)

Axis other than the moving
axis can be moved by
manual pulse generator
while automatic operation.
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No. Description Function Remark

F1 DEGIT FEED
BUTTON

F1 digit feed becomes
effective and lamp lights.

F1 digit feed of NC
option is required.

(Option) F1~F9: Becomes setting

FO:

feedrate
correspond to
the number.
Rapid traverse

BLOCK RESTART
BUTTON (Option)

Block restart becomes
effective and lamp lights.

"Block restart' of NC
option is
required.

PROGRAM RESTART
BUTTON
(Option)

Program restarts and lamp
lights.

Designate a sequence No.
wanted to restart can be
restarted from there by
this function.
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No. Description Function Remark
(@ | INPUT/OUTPUT Input and output is
INTERFACE, available for program, tool

RS-232C TERMINAL

offset amount or parameter in
the memory.

FA CARD (SEIKE
DON), READER,
WRITER (Option)

Both input and output from/to
FA card is available for
program, tool offset amount
or parameter.

WEEKLY TIMER
(Option)

It is possible to enable the
machine to set to the standby
state for the every day's
operation time of the machine
through automatically turning
ON the NC unit hydraulic unit
beforehand.
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No.

Description

Function

Remark

TOOL CLAMP/
UNCLAMP SWITCH

"Clamp" clamp a tool in the
spindle,

Manual mode only.

"Unclamp" a tool can be
removed from the spindle.
When a tool is unclamp
condition, yellow lamp is
1it and the spindle ban not
rotate.

Manual mode only.
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2. Sub Operatioﬁ Panel
C )
D || 14 ||| 'Y "] e= Magnification
Q| 251 X Y Zz e Axis selection
— [l aflcll+
—~ +
#=Manual pulse generator @
J
No. Description Function Remark

MANUAL PULSE
GENERATOR
(Portable type)
HANDLE

Axis selection :

Select a feed axis.

Magnification :

Select for feed amount
per one division of the
handle.

Manual pulse generator :
Fine feed can be done per
each division.

Since this portable type,

this can be used at any

conveient place.

One hundred division
per one revolution.
Magnification
1/1 : 0.001mm/div
10/1 : 0.0lmm/div.
100/1 : O.1lmm/div.

FEED

WFEED" :
Each axis can be moved
same as the main operation

panel.
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3. NC Operation Panel
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No.

Description

Use

FUNCTION KEY

When the function menu is displayed on the bollom
line of the CRT, each key works as the displayed
menu.

1f the menu is not displayed on the CRT, the key
‘works as position, program, tool, work coordinate,
setting drawing in/output respectively.

When displaying the function menu on the screen
is required, press the "Select/function" key.

C) FRONT/REVERSE When displaying the PC, alarm or maintenance
KEY screen, press this key. :
The function menu is displayed on the CRT by
pressing the button once and the menu is
disappeared by pressing the button again.
() RETURN KEY Press this button when returning screen to

"Overall screen'.
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No. Description Use
C) ADDRESS/NUMERAL Use when inputting alphabet or numeral etc.
KEY
C) RESET Press when releasing an alarm or resetting the NC.
() HELP KEY The key operation guid is displayed on program screen.
() | AUXILIARY KEY Use when displaying the special screen.(gg{ntenance)
C) SHIFT KEY Some of address key has two letters on one key.
Upper left letter is inputted if pressing address
key and shift key at the same time.
C) ORIGIN KEY Use this key when clearing the cooedinate value

to zero or drawing screen.
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No.

Description

Use

CURSOR MOVE KEY

There are four kinds cursor move keys.

1

Yy

.
.

Use when moving a cursor each word unit.

A cursor moves regular direction.

A cursor moves opposite direction.

Use when moving a cursor each block unit on
the CRT screen.

A cursor moves opposite direction.

KEY

TURN OVER PAGE

There are two kinds of turn over page key.

1

.

Use this key to turn over the page in
regular direction of CRT screen.

Use this key to turn over the page in
opposite direction of CRT screen.
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No.

Description

Use

CANCEL KEY

Press this key when removing a letter or sign
which is inputted in the buffer of key input.
Contents of the buffer of key input is displayed
on the CRT and if press the address or numeral
key, inserted position of these are shown by a
cursor.

1f press cancel key, cancel the letter just
before the cursor.

INPUT KEY

When pressing an address or numeral key, input
it in the buffer of key input once and display
it on the CRT.

Press input key if want to set the data which

is inputted in the buffer of key input actually.

DELETE, ALTER
INSERT KEY

Use when to delete, alter or insert of editing
of the program.
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Procedure of Machine Operation

1. At the Time of Start
1) Turn on the power source switch.

2) Turn on the main power source key at the

bottom right of the operation panel.

3) Press the NC unit power on button at left
of NC operation panel.

(Note) Main cabinet and NC unit is sealed
type construction and avoid a mixture
of outer air directly. Therefore,

don't keep open the door long time of
period during power on.

Check a display of CRT and running of
cooling fan motor at in/out side of

cabinet.
4) Turn right the emergency stop button.

5) Press the ready button at left side of the
NC operation panel. (Green lamp lights.)

Melody sounds about 12 seconds. (Press

call light off if interruption is requirea.)

Check a setting pressure of hydraulic unit

is a5Kg/cm2 as fixed value.

6) Move X, Y and Z axes several times to
lubracate each slide way before starting
operation. (Pay attention to avoid over

travel.)

7) Return zero position for each axis.
(Refer to procedure of zero return on the
next page.)
Basic machine coordinate system is set and
stored stroke limit becomes effective by ’

executing of zero return.

8) Turn on the switch for chip converyor.

(Note) Don't run the chip converyor when a

lot of chips is in the though.

9) Turn of the work light.
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2.

1)
2)

3y

%)

5)

‘position confirmation lamp is turned on.'

Procedure of Zero Return |

Manual zero return should be~done'to'set.the basic mathine eoofdinating

-»system after turn on the power source.

Press the "Zero return" for mode select push owi (o
: : : II:Ei (raPiD]

button switch.

The NC unlt is made to the reset status

by the reset key.

Press the push button which has a mark of
zero position for the axis to be returned
zero. '

Axis moves at rapid traverse (25% override)

up to zero position.

Motion stops at zero position and the zero

Take a finger off from switch if lamp is

turned on.

Proceed zero return for each axis by the

above procedure.

¥ Limited operations of APC type NC dividing head (for safety)

1) When the NC dividing head is not removed from machine, return the NC
dividing head to the zero position before the automatic operation
starts. If the head is not completely returned, the quick feeding
speed of basic axis is limited 25%.

2) When the NC dividing head is located on the APC side, return it to
the zero position after it is set in the machine, or returm it to
the zero position by the forced operation [refer to (4)].

3) The NC dividing head can be fixed by the axial interlock, if it is on
the APC side.

4) TForced operation
When the NC dividing head is on the APC side, the axial interlock is
released as long as the spindle stop button is pushed in the zero
position return mode or the manual mode or the handle mode.

(Note) Execute zero return one axis each.
Start from Z axis for safety purpose.

(Note) In case of the axis to be returned zero locates near the zero
position, move the axis about 50mm in opposite direction once,
then move the axis to designated zero direction again.

(Note) 100% of override becomes effective after zero return,
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1)

2)

3)

4)

5)

6)

7)

At the End of Operation

Clean up the machine.
Stop the chip converyor after all chips

carried out from the converyor.

Confirm the machine stopped completely.
. Spindle rotation

. Program start/stop lamp

. X, Yand Z axes

. ATC

. Coolant

. Chip converyor

Move the axis to stop position.

. X axis : Approximately middle of stroke
. Y axis : Approximately middle of stroke
. Z axis : Approximately middle of stroke

Press the‘emergency stop button at the NC

operation panel.

Press power off button at the NC operation

panel for control power off.

Turn off the main power key.

Turn off the power source.
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~

& Manual Op'eration

1. Feed of Each Axis
— In case of manual feed —

1) Press the "Feed" for mode select push
button switch.
Select the "Feed" on the manual pulse

generator will do as well.

2) Set the manual feedrate rotary switch to
suitable speed.
Move the machine to desired direction by
the manual feed direction push button
switch.
Take a finger off from the switch when
reach to the fixed position.

(The machine moves only when pressing
the switch.)

In case of manual pulse generator,

- operation can be done as the same way.

(Example of use)
. Warm up running
. In case of approach near the zero
position. ’
. In case of cutting manually

. Setting work
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Feed of each axis

— 1In case of the handle feed —

1) Press the '"Handle" for mode select push
button switch.

LA ]
2) Select the axis by the axis push button Cé;j
switch. Q| =] E};L E2

< ND
+

3) Fine feed can be done by the manual
handle.
. When select 1/1 : One division is 0.001mm
. When select 10/1 : One division is 0.01mm
. When select 100/1 ; One division is O.1lmm

In case of B axis for the NC rotary table

(Option), the unit is degree.

The least input increment is 0.01(deg).

(Example of use)
. In case of fine movement such as finding

zero position by centering the workpiece

or fixture.
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1)

2)

3)

Rapid Traverse

Press the "Rapid traverse" for mode select

push button switch.

Press the push button switch of axis to be
rapid traversed.

(Rapid traverse is executed while pushing

the button.)

0, 1, 25, 50 or 100% of override is available

for designated rapin traverse.

Rapid traverse is stopped if release the

push button switch.
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1)

2)

3)

4)

5)

Mounting or Dismounting of Tool

Stop the spindle head at convenient position

to work.

Select any one of the switch out of '"Feed",

"Rapid traverse', "Handle'", ''Zero return'
of the manual feed for mode select push

button.

Hold the tool in the spindle firmly and .
shift the push button unclamp side o¥=
then press it.

In case of the tool is mounted in the
spindle, tip of the draw bar pushes the
tool shank by pressing the button and the
tool rele&ses from the spindle tapered
hole. (Hold the tool firmly to avoid
falling.)

Yellow lamp at the upper left of the push

button lights during anclamp.

In case of mounting the tool, remove dust
from tapered area of the tool shank
completely.

Clean the tapered hole of the spindle by

the cleaner provided.

Insert the tool shank into the spindle hole

and shift the push button clamp side ==

then press it.
The tool attaches to the spindle auto-

matically and the lamp turnms off.

5 - 30

8l 4 % |||t
Jwes|

3 Yl z
= aflcli+




5. Operatioﬁ by Manual Data Input

1.

1)

2)

3)

4)

5)

Axis Movement by MDI

Set the ﬁode selection to MDI mode.

CRT shows overall screen [Overall (MDI)]
automatically.

Press '"Return' key if other screen is
displayed.

Display the [ Program (MDI)] screen by
pressing the function key "F2/program"

will do as well.

Key input the program wanted to input by
using address or numeral key.

If input the address function key is
displayed automatically.

Input "CR/LF" in the end of the block.
When made a mistake during input disappear

letters from the last input.

The program of buffer of key input
transfer to the buffer memory for MDI
operation and display ‘on the CRT by

pressing the "Insert" key.

In case of input the program more, repeat
procedure 2) ~ 3).

Capacity of memory is 200 charactors.
Press the program '"Start'" button.

During execution the "Start'" lamp lights.

The program of the MDI screen can edit
same operation as the registered program

in the memory.

The preceding program can be returned by

08 (T, =or=).
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2.

1)

2)

3)

4)

5)

6)

Coolant

Set the mode selection to MDI mode.

CRT shows overall screen [Overall (MDI)])
automatically.

Press '"Return'" key if other screen is
displayed.

Display the [Program (MDI)) screen by
pressing the function key "F2/program"

will do as well.
Press address key '"M".

Input numeral "0" and "8" by data key
and "CR/LF".

Press "Insert" key.

If pressing the program "Start' button,
discharge coolant from the nozzle at

the spindle head.

Coolant stops if commands M09 by same

procedure mentioned above.
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3. Speed Change and Rotation of Spindle

1) Set the mode selection to MDI mode.

D> (1B
[ueory] )| [ TAPE |
CRT shows overall screen [Overall (Mp1)]

automatically. wauul

Press "Return" key if other screen is

displayed.

Display the [ Program (MDI)] screen by

pressing the function key "F2/program" (" oosss |

1 d 1 HAKN (MD 1) )#

will do as well. L.d

2) Press address key "S'.
Dma> S1888._

3) Input rotation number. T copon g'““ﬁm“ DT oo

20621 Y 0.000

X

Y

Z 78533 2 .2
022

n

4) Press address key "CR/LF".

5) Press "Insert" key.

—
00008
gﬁw .OlDI) . .Y
Data> .
PNET 1¢( ) RESOLUTE DisT T0 @
B om p o PR e @
LIFE 9999/ P 20621 Y 00
6) Input M code, MO3 for forward rotation o e(“ S Bz 151 oz eeee
[ .3 600 817
or MO4 for reverse rotation. $ i et
L:': I‘C'Té‘( l_ﬁ?@f@ E‘i‘_r" “212'.'4119
z T e

7) The spindle rotates by pressing the

W PROGRAM =) S

© Q

] (] .
8) Command MO5 by the same operation to i it
stop. (C) %% '

program ''Start' button.
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4,

1)

2)

3)

4)

5)

Spindle Positioning

Set the mode selection to MDI mode.

CRT shows overall screen [Overall (MDI)]
automatically.

Press "Return" key if other screen is
displayed.

Display the [ Program (MDI)]

pressing the function key "F2/program'

screen by

will do as well.

Press address key "M".

Input numeral 1 and 9 by data key and
"CR/LF".

Press "Insert" key.

The spindle rotates slowly and stops at
the fixed position if pressing the

program ''Start'" button.
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Registration of Program

1. Registration from CRT Screen D |{1 D> (o
| Ciior | (e

(1) Set the mode selection to edit mode.

I MEMORY > IR
B  wamed

(2) Shift to "Write" for memory key.

(3) Press "F2/program" key and make

screen of program display.

[Overall (Editing)] screen as well.

(4) Key input the program number and press

-}

PROGRAM (EDIT)

[insert] key.
01008 [Insert]
Don't press [CE/LF} key.

The new program number is registered by

above procedure.

(5) Key in the program contents.

[Addres) , [Date] , [CR/LF] 7 |
' )
The program keyed in is stored in the h__J

buffer of key input once.

0100
PPOGRAM (EDIT) gieee

X

(6) The program stored in the buffer of key
input transfer to memory by pressing

"Insert" key.

(7) 1In case of input the program more, repeat

procedure (5) and (6).
R

(8) Return the memory key to "Lock'. (e
luumnnua uaﬂ
To protect the program, the memory key

should be returned to '"Lock" side.

EEEEN MEMORY > ISR

(9) Press the "Reset" button and make heading toox = WRITES

of the program. ' [[@

5 - 35



2.

(1)

(2)

(3)

(4)

(5)

(6)

(N

(8)

Registration from Periphéral Equipment (SEIKI-DON)

Connect the input equipment to RS-232-C
terminal and make a transmittable

condition.

Set the mode selection to edit mode.
Shift to "Write'" for memory key.

Press "F8/in and output" key.

[Data in and output] screen is displayed.

Confirm and set the in and output data.
The data which has mark @ is selected.

In case of data setting, press F6/data
setting and move a cursor to the list of
in and output contents then move the guide
line (Yellow frame) by the cursor ¢t §} and
move the cursor by =ses and press "Input"

key.

Press '"F6/program' list and return the

cursor to program number list.

Press "F1/input" key.

Program is read.

Press '"F4/interrupt" key ifvinterruption
is required.

Alarm is displayed if the same number has
been registered.

Delete the program number alreadly
registered or designate the new number

(Key in the program number) then input.

Return the memory key to '"Lock'" side.
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WRITES>




3. Registration from Tape Reader (Option)

(1)

(2)

(3)

(4)

(5)

(6)

(7

(8)

Set the tape on the tape reader.

Set the mode selection to edit mode.

Shift to "Write" for memory key.

Press "F8/in and output" key.

[pata in and output) screen is displayed.

Confirm and set the in and output data.
The data which has mark @ is selected.

In case of data setting, press F6/data
setting and move a cursor to the list of
in and output contents then move the guide
line (Yellow frame) by the cursor t 3 and
move the cursor by =se= and press "Input"

key.

Press "F6/program'" list and return the

cursor to program number list.

Press ''F1/input" key.

Program is read.

Press "F&4/interrupt" key if interruption
is required.

Alarm is displayed if the same number has
been registered.

Delete the program number alreadly
registered or designate the new number

(Key in the program number) then input.

Return the memory key to "Lock" side.
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7.

Program No. Search and Deletion of Program

1. Program Call
A) Procedure through program list
1) Set the mode selection to memory or edit
mode.
2) Press "F2/program ' key of function key and
display the program screen then press
02222
ROGRAM (EDIT) W
" " g 12, .
F7/program list" key. e 10 101 @ pigs pmey,
G28 X@ Y@ : X190.0 Y79.642 :
G17 G4@ G6Q 698 : GOR Y20.838 :
ne1 ¢ GOl X48.336 Y-18.0
[ G40 609 Y-25.0
N101 (EHDHILL) H Geg 732.0 :
0 Meb : X-20.0 Y50.0 :
GO1 2-2.8 F3000 :
GS‘ GQO GD@ X48.086 Y120.0|X175.@ F160 :
$400 : G4] Gl X100.0 Y74.8 D21
G43 22 Hel ¢ X-25.0 :
Gel z-12. F30@0 : GO ¥25.2 :
G41 GOl Y118.2 FNB D31 : [G@1 X190.8
X190.0 Y89.842 Ge8 Y75.0
GO@ YO. 156 : Go1 Z-3.0
GOl G4B X36 Y-1 @.2
G4@ GOR Y-25.0
GO 710.9 X46. 835 Yi2e.@ :
Do _ .
N I P O ) i M
ng
3) Set the cursor to the number wanted to —~ N
(o111 3%
Search. S‘ROGRM (EDIT) . N
I
ggl Yze ze. 1 2 - 8
% 18 16 m
g%eg% GO@ X185. Y85. : 12 ool Eod k.
633 HS 250.0 : 1: 2: 1l= —l*
e 11 1205 200
“}sgz F2o00 ¢ 2z e um o
GG] XISS
y-85. :  °
GQ] X-185. M16 @
N2
T8 ll!
ne N owildlete. 108)
00.5 oveilsdietax. 80 )
4) Press "Input" key.
The program pointed by the cursor is
searched.
,
RAM (EDIT) . gree:
G17 G40 GBO G98 : G43 220.8 HOZ :
M1 181 Me6 xe3 :
: Gel 2-2.0 F2000 :
G54 690 GOO X-160.0 Y75.@ ;- 5'1?5%9? B
643 220.0 WOl : G42 G Q1 _Y-50.8 D22 :
Ma3 682 X-12.585 Y-45.544
G@1 ZB F2ee0 : R20.8 :
fgre rss™ @ Ly
5) Return the screen to origin by pressing x50 %20.0 :
/ 1ist" k Kisd. fes BRI
"F7/program list e ; : .
prog ye Hgy o2 nes Go3 X°31:385 v1s.706 r20.0
. G54 G9O GO X0 Y8 S890 Ted
B 602 X21.887 R-22.5 :
Note : O number search can be done by oo
program screen. (Refer to the next page) \- -J
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B) Procedure through program screen

1) Set the mode selection is memory or edit

mode.

2) Press "F2/program " key of function key

and dispkay the program screen.

[Overall (Editing)] screen as well.

3) Input the program number wanted to
search by key.

O%*x %%

4) Press any one of cursor key

.1 = =,
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—
ROGRAM (EDIT)

G17 G4@ G8@ G698 :

:élml 6

oo G98_GOR X-162.0 Y75.0

a3 z20.0 Hol :

GOl 28 _F2000 :

X75.8 F365 :

Ye :

X-75.9

Y-75.8

X160.8 KOS

nz Toz nee :

.|643 z20.0 Hoz :

GS4 GSO GO Xo YO S899 Tes|:

sl SITTATNN (e e H il Py
Neooarrr Joms pr oI ¢

Ol"lw
N

GOl 2-2.9 F2000 :

Y-15.0 Figs":

G@ J

2
643 G @1 _¥-53.0 D22 :
62 X'!Z 585 Y-45.544 :

.9 :
GB! X-54.409 Y-11.659 :
602 X-45.0 Y15.0 :

2.0 :
GOl X-54.409 Y-11.659 :
Go2 X-450 Y15.0 R15.0 :
G@3 X-21.867 Y19.76 F20.0

Ge2 X21.867 R-22.5 :

PROGRAM (EDIT)
9] G28 Z8 ¥e1 ¢
G28 X i

Gé’l G40 G660 G698

N101 CENDMILL)
Tel Med

10!
GSLOGQO GO0 X48.086 Y120.0
G43 220, HWel ¢

o1 z-12, F300
el &l S22 F140 DOI :
%180.0 ¥89.842 :

G48 G

GO0 zm 0 ¥as. 335 Yi2e.e :
Dow>

A B B
e ¥ i a5
\,

) gy e [ars Gl
Jaor Javs Je R y

x '75 0
SGGX XIW @ Y74.8 DO :

G% ¥25.2 ¢
GOl X190.0 :
Goe Y75.90 ¢
i@! Z-3.8




2.

Deletion of Program-

A) Procedure through program list .

1)

2)

3)

4)

5)

6)

7)

8)

Set the mode selection to edit mode.

Shift to '"Write' for memory key.

Press "F2/program' key of function key
then "F7/program list" key.

Set the cursor to the program number

wanted to delete.

Press "Delete" key.

"May 1 delete it? Yes, No." is displated

on the screen.

Press "Y" key.

The program number located the cursor is

deleted.

Return the screen to oigin pressing

"Return" key.

Set the memory key to lock.
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csgac?o Geo x48.086 vi120.0) WY  HT
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B) Procedure through program screen

1) Set the mode selection to edit que. 1‘[5@? ]@

2) Shift to "Write' for memory key.

—MeuonYD—

3) Press "F2/program” key of function key
and display the program screen. “®
[Overall (Editing)] screen as well. e
Dt=/os. %m TooL c/g.?%

4) 1Input the program number wanted to
delete by key.
O% % **

5) Press "Delete" key. [_I]

DELETE INSERT

"May 1 delete it? Yes. No." is displayed - ‘ I..m -.
on the screen. S:>

o
RAM (EDIT) §2222

G41 X-12.585 Y100. a'!xzo

G381 G28 10 KOl : ool :

G28 X9 Y@ : X190.0 Y79.642

G17 645 660 GO8 : GO® X-12. 585 YZO 858

nei GOl X48. 336 0
G40 688 Y

nm CENDNMILL) : Geo Z3e. 0

0 ne6 X-20.08_¥50.9 :

68l 2-2.8 FSOQO
GS‘ GQB GO X48.086 Y120.9|X175.0 F16@ :

$400 G41 GO1 X100.8 Y74.8 D1 :
G43 220 Hel X-25.0 :
Gel Z-12. 3 (4] Y25 -
G4l GGX Y118.2 FMB pet : |GOl X190.0 :
¥X190.@ Y89. 84 60O Y75.8 ¢
0 Y¥2. 156 : GOl 2-3.0 ¢
G40 600 Y- 25 0 : x .
GO® 210.@ X46. 836 Yi2e. 0
GOl Z-12.8 F2000 :
Dota> 022
6) Press "Y' key. o) || N || G || X “ Y || y4 |

O * % % * is deleted. Q

e MEMORY > IS

7) Set the memory key to lock. Lo S
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8. Editing of Program

1.

1)

2)

3)

4)

5)

6)

7)

8)

Editing Method of Program

Set the mode selection to edit mode.

Shift to "Write" for memory key.

Press "F2/program'" key and make the
program screen.
Editing can be done through "Qverall

(Editing)" screen as well.

Call the program to be edited.

Search the word to be edited.
Refer to "2. Word Search" for procedure

of word search.

Edit the program.
.Refer to "4. Edit of Word", "Block

editing".

Return the memory key to lock.

Press "Reset' button and return to the
program head.
(To this is given the term of

“"Heading of program'.
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PRACRAM (EDIT) N
; 2-12.9 F2000
GQ1 G28 70 MOl : ¥119. Fi20 D01
28 X6 Yo : 0.0 ¥79. 642
¢17 G40 G6@ G98 : ¥29.858
we1 : o6 135700 °
i +4 -25. B
N1l CENDMILL) : 230,90 *
01 Me6 -20.0_¥50.9 :
102 : o1 2-2.8 F3000 :
§340590 Go0 we.086 Y120.8| 81158 P80, 0 v24.5 Do1
343 220, WOl : -25.9 :
o1 Z-12, F3000 : ¥es.2
¢é1 Ga1°Y113.2 Fl4e DI : X190. 0
X190.0 Y89.842 : 0 Y75. 0
Goe Ye. 156 : z-30
€01 G4B X36 Y-18.2 : x
4@ G0 ¥-25.8 :
G0 210.0 X46.836 Y120.9 :

ill-llnluemoavbi---
Locx > WRITES)




2. Word Search

A) Procedure by page and cursor key.

1) Press page key and display the page to
be edited.
2) Press cursor key and move the cursor to
the word to be edited. Page key
The ;Ptsor moves in block unit by Cursor
key.
The cursor moves in word umit by
—
key. ozzzz}
ROGRAM (EDIT) »
i G081 2-12.08 F2 3
-y Gl 628 20 Mei : G41 Y110.0 F120 DOI
3 X198.8 Y7S.642
G17 640 G6Q G98 : G20 Y20.858 :
Mol GOl X48.336 Y-18.8
H G4@ GO Y-25.0
N1@1 (ENDKILL) : Goo 230.8 :
T@1 M@6 : X-20.0_Y50.
182 GOl 2-2.8 F3008
G54 GS@ GOO X48.886 Y120.01X175.@ F16@ :
3 G41 GOl X100.0 Y74.8 DOl :
G43 220. HBL ¢ X-25.8 :
GOl Z-12. F3000 : GO Y25.2
G4l G@1 Y110.2 F140 DO1 : |GBL X190.9
X198.92 YB89.842 GO Y75.@
: 620 &aa'%38 v-10.2 : o 3.8
B) Procedure by word or address search. C2b G08 v-25.0 i
GO@ 710.0 X46.836 Y120.0 :
1) Input the word or address by key. o> VAL,

2) e In case of the part to be edited

locates behind the current cursor

position. (1) Press § key. E]E]

e 1In case of the part to be edited

locates front of the current cursor

position. (1) Press 1 key.

Reverse search cannot done for the 4 02222‘
OGRAM (EDIT) .
word within the same block. 881750 70 1 giaﬁ ﬁgﬁ%&:
. &3 G40 G60 G98 GO0 v20.858 i
Search the inputted address or word ?"EDH ggggsg;;eo
CEN LL . H
in normal direction ( § ) or reverse §52 Goo oo uo.ee8 ize.0|Xits S IOt T o o,
direction ( ) from th t 11 Mhoia ot A
irection rom the curren §%§?éy&§fﬂ0%l='ggﬂ?°
ey s 600 vo.186 i Ge1 2-3.0
cursor position and the cursor moves 2&%8%%;?@2‘ P
C20 210.0 X46.836 Y120.0 ¢
to the sgarched address or word after
completion of search.




30

1)

2)

Sequence Number Search

Sequence number search can be done either

memory or edit mode.

Method of search depend on '"2. Word search

B) Word, address search" in previous page.

Input a sequence No. to be searched.

N*xx%

Search a word in back of the current
position by cursor key Al SLL

Search a word in front of the current

position by cursor key "tT".

At the time of the program edition
interruption of halfway of machining.

this can be used for sequence No. search
even if return the cursor to the head of
program by pressing reset button or the
following procedure, since the sequence No.

has read still remains on the screen.

e When want to return the cursor to the head

of the program, press "Shift and " ; n

at the same time, the cursor moves the

head of the program.
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4. Alteration (Replacement)

Alteration is available the followings :
. Alteration from one word to one word.
. Alteration from one word to plural words.

. Alteration from one word to plural blocks.

1) Make an available condition of the editing
of program.
(Editing mode, Memory key '"Write",

completion of program search.)

2) Move the cursor to the position to be
edited.

3) (1) Key in one word for alteration from
one word to one word.
(2) Key in plural words for alteration
from one word to plural words.
(3) Key in plural blocks for alteration

from one word to plural blocks.

4) Press "Alteration" key.
The word indicated by the cursor replaces

to the letters keyed in.

s

* One character can be altered or erased by
moving the cursor one by one as "Shift"

= , "Shift' &=
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. 02222
PROGRAM (EDIT)
Q 222 Go 12.9 F2000
g é 28 20 Mol : R Wi gge Dot
617 40 662 Go8 : 120. 858
el X48.336 Y-10.0
: >4 Y-25.8 :
N101 CENDMILL) 38.0
T01 M@6 : -20.0 Y58.0 :
T@2 : Q1 2-2.8 Fm :
GAGQQGBQX‘.SQGSYIZOG 175.0 Fl
$4 41 GO1 X100.8 Y74.8 DO1
G43 220. Hel : -25.9
GOl Z-12. F3000 : ¥25.2
641 GO1 Yi1@.2 FNG Dol : X190.0
X198.2 Y89.842 : Y75.8
GO Y0.156 : Z-3.9
GOl G48 X36 ¥-10.2 : x
G40 GOQ Y-25.
GO0 110.@ X&6.835 Y120.0 :
Data> Y108.0.

H
A
i

\

B
\ Fael 3

02222
P RAM(EDIT)
S e wor ! 2l Fo0ee,
G28 X0 Y© : 90.0 Y79.642 ¢
G17 G4@ G6@ G98B 3 Y28.858 @
no1 1 X48.336 Y-18.0
: 9 GO0 Y-25.8 :
N1@1 CENDMILL) @ 9 Z230.0 :
TO1 X@6 : -20.0 Y50.0 :
92 Q1 2-2.8 F3000 :
G54 GO0 GOO X48.086 Y120.0|X175.0 F160 ¢
$400 41 GOl X100.0 Y74.8 D@1
G423 120 nm 3 ~25.Q 3
6@l Z-12. F3008 : )0 ¥25.2 i
G4l GBI Y118.2 FMD Do; ¢ 1 X198.0 :
X190.0 Y8S. 84 8 Y75.0 ¢
GQO Y0.156 ¢ 1 2-3.0:

0 G48 X36_Y-10.2 : X

Q9 Ge@ Y~25.0
GBO 210.2 X45.835 Y128.0 :

Oawd>
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5. Insertion

.o

Insertion is available the followings
1 . Insertion of one word.
. Insertion of plural words.

. Insertion of plural blocks.

1) Make an available condition of the editing Jf{n EDIT(\,M‘M] {?Apiﬂ'

of program.

(Editing mode, Memory key "Write", mEme— MEMORY > INS—
completion of program search.) o= WRITES>
2) Move the cursor to the position to be GESD
- edited. - \
PROGRAM(EDIT) geee2
85828 20 no1 s 51658 F3%8 001
3) (1) Key in one word for insertion of 3% X6 Y0 . 52078, 645
G17 G40 G6@ G98 00 Y20.858 :
Bl ol 1 B e
one word. N1D1 CENDNILL) ¢ oo 736.0 ¢
i il e,
(2) Key in plural words for insertion of §24 690 Goo x48. 086 12801 K750, FL000 5 vau. 5 par
G43 Z20. HOl ¢ X-25.8 3
plural words. o1 L2, 13001 o von ¢ |eB) X100.0 -
X190.2 Y89.842 ¢ GO@ Y75.9 :
. , G0; Gan s v-10.2 : P
(3) Key in plural blocks for insertion Gad Go8 v-35.0. 1 °
GO0 Z10.@ X46.836 Y120.0 ¢
of plural blocks. o> 12385
. O 0 P W |

4) Press "Insertion'" key.

The letters keyed in inserts the next of wggﬂl ‘usn\ ‘
the word indicated by the cursor.

4 N\
P RAM (EDIT) §2222
o} 2% i o1 2-12.0 F2000 :

G9] G28 2@ Me1 : 54 SNENEGEN Y100.0 F120
G28 X0 Y@ : 9]
G17 G40 G6Q G698 198.0 Y79.842
KOl ¢ 00 Y20.858 :
: @1 X48.336 Y-10-©
N1@1 CENDMILL) i 40 6OQ Y-25.0 ¢
T01 ne6 : 00 230.8 :
102 -20.0 Y50.8 :
G54 GO0 GOP X48.886 Y120.0 ?"’5262??6;”“ B
G43 220, He : 4] GOl X100.0 Y74.8 DOl :
Gel z-12. F3000 : -25.8 ¢
G4 GO1 Y11@.2 Fi40 DOI1 ¢ 08 ¥25.2 :
X190.0 Y89.842 8] X190.0 :
Y8.156 Geo Y75.98 &

1 G4B X36 Y-10.2 @ GOl 2-3.0 ¢
G40 GoB Y-25.@ : x
GO@ 210.9 X46.836 Y120.0 ¢
Dew> .

g Iy i U ey hed F )
7 T

— MF.MbRY} ——
o@D wamed

Q

5) Set the memory key to lock.
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6. Deletion

Deletion is available the followings :

. Deletion of one word.

. Deletion from the word indicated by the
cursor to the end of block code of the
same block. |

. Deletion from the word indicated by the
cursor to before the designated sequence

number.

1) Make an available condition of the editing
of program.
(Editing mode, Memory key 'Write",

completion of program search.)

2) Move the cursor to the position to be

deleted.

3) (1) 1In case of deletion for one word only,

press ''Delete’ key.

(2) 1In case of deletion from the word
indicated by the cursor to the end of
block code of the same block.

Key in ";" and press "Delete" key.

(3) 1In case of deletion from the word
indicated by the cursor to before the
designated sequence number. '
Key in the sequence number and press

"Delete" key.

4) Set memory key to lock.

* One character can be altered or erased by
moving the cursor one by one as "Shift"
- , "Shift' e= ., '
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7. Background Editing (Available Onlyvby Program Screen)

Normally, a program can not be watched and

edited at any time during execution of it,

and also other than an executing program can

not be watched or edited at any time.

Even

like this case, a program other than a current

executing one to be able to edit is so called

as '"background editing"”.

An editing procedure

of background editing is no different with

normal editing.

Note) No editing is able on a executing

(1)

@
@

(2)

program. Also, a program which is exe-
cuting a background editing can not be

executed.

Start of background editing

Set the memory key to "Write".

Press "F8/background editing" key.

The screen title changes to the bachground
edit program.

In such a condition, searching the
program, moving the cursor or turning

over the page does not affect the

execution of program.

About concrete editing procedure of

program (Insertion, Alteratiom or

Deletion), refer to each items.

By the operation of editing, the title

of screen becomes '"Background editing

program!" and becomes exclusive program

for background editing which is not

excutable of the NC.

1f is displayed the number with an

exclamation mark in the display of the

program number list.

e If is released by searching the other
program or finishing the background

editing.

End.of background editing
Press "F8/background editing end" key.
The title of screen becomes '"Program' and

normal program display.
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8.

(1)

1)

Expanded Editing (Option)

There are editing procedure of range designation, word altertion and

fixed cycle editing in the expanded editing.

Editing procedure of range designation.
(Available only by the program screen)
Make an available condition of the editing
of program.

(Editing mode, Memory key 'Write",

completion of program search.)

o Designation of range
Press function key 'F1/range'.
A cursor becomes a frame.
1f move this, the cursor has been changed

to the frame increase. That is a range.

o Release of designation of range
Press function key "F1/range end".

o Storage of range
Press function key "F2/range storage'.
The parts of range is memorized.
If the sixe of range beyond 4096 charactors
(About 10m of tape) display 'Ronge exceed
the limit" and is not stored. The range
is stored in the memory until power cut
off, any time it can be used by range

insertion.

o Insertion of range
Press function key '"F3/range insertion".
Stored parts by range storage is inserted
after the cursor.

o Deletion of range
Press function key "F&4/range deletion'.
Range area is deleted.

e As auxiliary function, that data can be
restored just after the deletion of
range. Press "Shift'" and "F3/range
insertion". Take note of the position,

the range inserts just after the cursor
strictly. -
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(2)

1)

2)

3)

4)

5)

with AAAN

Alteration of word (available only by the program screen)

Search the designated word to be altered in the program and rewrite

the other word.

There are two method to alter the word it is search and confirm one

by one package (Or displaying the altering condition continuously).

The word to alter continuously is maximum

400000. |

Make an available condition of the editing

of program.

(Editing mode, Memory key '"Write",

completion of program search.)

Press function key "F5/word alteration'.

The message "Input the word want to be

altered" is displayed.

Input the word want to be altered and

press "Input" key.

The message "Input the word to be altered

." is displayed.

Input the word replace with and press

"Input'" key.

The following messages are displated.

nalter the word AAA to OO0O "

"Package alteration by origin".

"Search by the cursorf }".

A message '"Word AAA will be deleted."

is displayed if input the word to be

altered is omitted.

(1)
(@) Designate the searching direction by

In case of search one by one.

the cursort §.
I1f found, the following messages are
displayed.
"Alter the word AAtoOO."
"Alter by input'.
“"Search by the cursor t §.
C) Alter by pressing "Input" key.

©

In case of search again, repeat C)

and C).

If pressing "Cancel” key, it come to

)

the end.
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(2) 1In case of pakage alteration
@ Press "Origin" key.
The following messages are displayed.
nwalter the word AA toO0O."
"Package alteration, entirely by origin,
front parts of the cursor by t and
behind parts of the cursor by | SN

"If pressing anxiliary, display too'.

e When pressing "Anxiliary" key, it becomes
display during alteration.
This is effective to confirm the altering
condition of the word.
(Return to origin if pressing "Anxiliary"

key again.)

C) Start the packge alteration by
pressing "Origin" key ort § key.
vAlter the word AAto[O0O."

"Interrupt if pressing any key".

C) In case of end of package alteration.

— " ax yord has altered”.

o In case of not found.
———————— "Not found".

"0 word has altered'"?

o When pressing the key middle of way.
———————— "Interrupt alteration".

vaxx word has altered".
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(3) Editing of fixed cycle (Available only by the program screen)

To make easy the command of fixed cycle, explanatory drawing and

comment and necessary address is ﬂisplayed and data can be set.

1) Make an available condition of the editing
of program.
Editing mode, Memory key "Write",

completion of program search.)

2) Move the cursor to the place of the

program to be inserted.

3) Press function key "F6/fixed cycle

editing".

4) Select the fixed cycle to be used by the

HI-GEED FLN )

) Uitk TP I

476 Fitk bub 1as

o] [#ILL, 40T EXFIN, |9

[l 1 6Re KL, CONTER B4
0633 PECK DRI I 1

Hi10633 Fov IRILLING IS

cursor § or T .

SRI L oA L o 8
[ ol
CESCRIPTINN 'm" .
Holes dre emuslly spdoed

on 9ria.

| R

—

DRQGRAM (EDIT)

5) 1Input the data in address.

RTATY) X

i 0
Hi-EED FEOLF o (N0

HI-FEED FECKWR) | I

@ Move the cursor right side by the

Wi ALK TP o
o FIN BFI . "/c"
Cursor es . Al - ! éJ(A/,$
3 PEOE [RTLLINGCE 1 | IR Y /o
PECL (KILLINGOWK) Lk
C) Select each address by the cursor § . T L g T
DESRIPTION
or t . Pitch of X @irectien.
(:) Key in numerals in key input area and = —_—
-

press "Input" key.

e When deleting the data has just inputted.

Press "Cancel'" and display '"Blank' at key IEE%'

input area then press "Input'" key. Sz;?

e When deleting the whole data, press auml!
"Origin'" key. The screen asks '"May I 13:27
delete whole (Blank)? Yes or No". @ Y @
Press "Y' key if it is right.
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6) Make it to end by pressing "F6/fixed CALED
cycle editing " key. ’ 7

The fixed cycle editing screen 1is BQgRAN EDID giees
2)(5&539'{11 633 Ri5.@
l%SBSYGSS&A

@ Y-50.8 R20.0
Q1 Y@ Me5 :

.0
0

disappeared and the data of the fixed
cycle is displayed in the key input area

as block style. 643 250.0 He3 |
: no3

Dota> GTTX~4S.0780.0145.4C-10. 8002,

7) 1Insert into the program after naml] ATE Ll:’“
L__ —

confirmation by pressing '"Insert' key. TS:}?

(Y
Rldl (EDIT) .l.O.

G
[}
2 X54.539 Y-11.633 R15.9
X
X
Gi

1 585 ¥-45.544 ¢
R20.9 ¢
X HOS

3 N6
N3 G54 G982 6od X"S [
2 51100 To4
G43 ZSB @ Hes :

23
677 X-lS @ Y80.0 145.9
C- 7.0JeL2 B

8) Set the memory key to lock.
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Setting of Tool Compensating Amount

1. Display and Setting E— MEMORY > IS

1) Set the memory key to "Write'.

2) Press "F3/tool" key. Fe »
) y > e )
Tool (Offset) screen is displayed. :

3) Set cursor to tool nimber.

1 Move the cursor to the tool number to |
be set by page key I; ft’ and cursor

erd .1 | Lo

- N5
2  Key in "N" and "Tool number" then € @ >

press any one of cursor key

heTT G205

4) Set a compensating amount.

Geometry and wear offset can be set. 200L OFFSET ‘n.“
Key in compensating amount. 2 S P o
5 X Y -310.488

Absolute input: 0 7 g
G  LDGM RS,

Key in data is inputted as it is. E 55 e

. g . :: 4 .00

Incremental input: n e wous
- ® i o=

Key in data add to original data M

is inputted.

5) Key in data is inputted into a sectionm,

indicated by cursor, pressing the

"Input" key.
TOOL OFFSET g'...
T _ PRCHINE

= ppre——pyme X 162,000
0. 8.128 N 4% 0.000 Y -310.408
83 28200 0.0 008 e

004 Toase oom| oo bses I WM
£ 25 I8 iE B vom
4 060 o0 000 00 X

0.0

- Sk oam| eee g Y 0
810 0000 0000 1000 e 2 e
& 18 8 3= i=

o) o0 0.0 b com OS>
o 0.0 0.0 000 oee X 0.8
015 |00 0.008 .00 0 06 Y o

6) Set the memory key to lock.
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2. Setting of Description
2 == RROIUS POS.
1) Press "F1/tool description' key. - = ; E:
L _J
5 N R O R
2) Select the position by cursor key t. 4
or page key }, l: and determine it by
-pressing "Input" key. @@5
Input can be done from key input area if @
"Alphabet, numeral input" is selected.
1f dimension of tool is required, first ‘ NeUT l
determine the tool by cursor then set the S >
description within ten characters by
alphabet and numerical data and "Input" geses
key. S f“""‘.'“
15 S
oom el T
G oo ppos
2 . e
. %% 0.009
T e e
cem oo - 0%
e.000 0.0 ¥ 0.000
2 .00
R O
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3. Deletion of Data

At the time to begin anew, delete a tool data designated by the cursor
in a horizontal line or certain tool data in vertical line of all tools.

S MEMORY)> B

" "
1) Set the memory key to "Write''. Loox B >

2) Press "F7/data deletion'" key. IFET
B
A window appears in the center of screen

and display deletable data.

sseloSoorore
888558323488

3) Select a data by the cursor §, } and

press the "Input" key.

The screen asks "Is it all right? Yes, No"
if it's all right. 6’ 4‘ [wur “

[0 e S0 0.986 0.0

02 ; 0000 0000 1247 .88 i POS.

a3 0 s o0 oo

0! 008 0800 0 068 6.0%

s oo [ X e 080 e
z e

4) Press “"Y" key.

5) Set the memory key to lock.

e MEMORY ) SN
DD wamed
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10.

Setting of Work Coordinate

1) Set the memory key to "Write'.

2) Press '"F4/work coordinate' key.
Offset data screen of work coordinate is

appeared.

3) Set the cursor to desired work coordinate

offset number.

Select work coordinate by the page key i
?

1

p OF cursor key £, §, =, =,

4) First of all, press "P" (Absolute input),
"I" (Incremental input) or "J" (Coordinate

rolating angle input).

5) Select the axis by the cursor or press the

axis name.

6) Press '"Numeral' and '"Input'.

7) Set the memory key to lock.

8) Execute zero return all 3 axes.
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'11. Operation of W Setter

Setting of tool offset and work coordinate can be written automatically

by tonch sensor with simple manual operation.

Note: Workpiece should be conductive material if the NIKKEN made touch
sensor (HITACHI SEIKI specification) is used.
Align the datum by the fixture if workpiece is not conductive

material.

e Work setter (Setting of offset value for
work coordinate system)
Datum surface,
Datum bore,

Coordinate correction

e Tool setter (Setting of tool length, tool

diameter offset amount)

@ VWork setter

Program zero po int

Datum surface

Touch sensor 3rd point A
P‘ £

2nd point
Coordinate rotating angle
First point

o

Machine zero polint I @
Program zero point”/f ) - -
Datum bore Coordinate correction
@ Tool setter
z Tool length
ool len

! & . EJ z

-—
ﬁ%ference block ' ‘L
Reference block 7

4 _‘l"_ X —

Tool radius

7/}, Reference block
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1. Setting Procedure of Datum Surface of Work Setter

>1)

2)

3)

4)

5)

6)

7)

Set the touch sensor on the spindle.

Input T20 MO6 ; by MDI and execute it.

(In case of the touch sensor T20)

Set to manual mode (Handle, feed or rapid

traverse).

Press "Datum surface" key of work setter.
(Lamp is 1lit)

Work coordinate (Offset) screen is selected.

Move the cursor to the coordinate system

G54 ~ G59 want to be set by cursor key.

Touch the touch sensor to the datum surface
by handle (10/1) or manual feed (10mm/min).
Feed stops automatically (Lamp of touch
sensor is lit and sounds beep) and
compensating amount of work coordinate is
written.

In the "Datum surface', the coordinate
system that the surface with the touch

sensor contacts becomes O is set.

Retract to opposite direction until sound

stops.

Execute each X, Y and Z axes respectively.

Press ''Datum surface' key.

(Lamp is turned off.)
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2. Setting Procedure of Datum bore of Work Setter

1) Set the touch sensor on the spindle.(For T20)
Input T20 MO6 ; by MDI and execute it.

2) Set to manual mode (Handle, feed or rapid

traverse).

3) Press "Datum bore" key of work setter.

(Lamp is 1lit) [ {.R:“P@(] ) “
W
JOG

Work coordinate (Offset) screen is

TWORK SETTERT
selected. A comment '"Measure the first (b;@]‘oee}lo; 1
A AlE-3
point" is displayed. \_Jbﬁ_/
4) Move the cursor to the coordinate system
(G54 ~ G59) want to be set by cursor key. ‘WRKOP”EZ;;H ose
A : X -2360 X
5) Touch the touch sensor to the datum bore e | 7 Taasee 2
90020 | R aee? R
by handle (10/1) or manual feed (10mm/min). ose oss
A lamp of touch sensor is lit and sound LI vl
z Qeee 2
beep and feed stops automatically. Roo@e R
L -]

A comment ''Measure the 2nd point" is Teanure e Int point.

displayed.

6) Retract the touch sensor to opposite

direction. 4
WORK OFFSET
) h th h he 2nd poi — e gt
r 484. .
7) Touch the touch sensor to the 2nd point BTG || i e x coos

-703460 | Z -703482 2 -703.480

of datum bore. A comment "Measure the R eeee

3rd point — center of datum bore. F2 — G539

X 0.000
center of two points" is displayed. 2 E%E
8) Coordinate system is written automatically
if the touch sensor touch to the 3rd point D
of datum bore. Diameter of bore (boss) is
L]
displayed and a comment '"Measure the first g e = et ol @8~ Camsar o 2 poums.
PABS., X
i t" i di. l do 'yvvn UMY AT 2
point® is displaye

9) Move the touch sensor to opposite direction.
On the screen, the setting in the Z-axis

direction can be performed as well.

10) Press '"Datum bore'" key. (Lamp is turned
off.)
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3.

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

Setting Procedure of Coordinate Correction

Set the touch sensor on the spindle.(For T20)

Input T20 MO6 ; by MDI and execute it.

Set to manual mode (Handle, feed or rapid

traverse).

Press '"Coordinate correction" key.
(Lamp is 1lit)

Work coordinate (Offset) screen is
selected. A comment "Measure the first

point" is displayed.

Move the cursor to the coordinate system

(G54 ~ G59) want to be set by cursor key.

Touch the touch sensor to the datum surface
by handle (10/1) or manual feed (10mm/min).
A lamp of touch sensor is lit and sound
beep and feed stops automatically.

A comment "'Measure the 2nd point" is

displayed.

Retract the touch sensor to opposite

direction.

Touch the touch sensor to the 2nd point
of datum surface. A csmment ""Measure the
3rd point — corner point and rotating

angle. F2 — rotating angle only" is

displayed.
Retract the touch sensor to opposite directio

Touch the sensor to the 3rd point on the
surface perpendicular to the datum.
X and Y coordinate of datum point and rotatin

angle is written.

Retract the touch sensor to opposite

direction.

Press "Coordinate correction" key.
(Lamp is turned off.)

Note) To execute a modification of coordinate,

command G68 in a program and make effecti

a coordinate rotation.

-
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4, Operation of Tool Setter

| olsig
1 Position measurement of reference block -

1) Set the touch sensor on the spindle.(For T20) [y 1 I%
Press the "F3/tool'" and "F3/tool change" ‘js:é?
’ e 120, e
keys in the MDI mode to input T2Q, and t il S

press the "Input" key.

2) Set the reference block on the table.

3) Set to manual mode (Handle, feed or rapid @ :JA':;IS][UGG] ol

traverse).

”" "
4) Press "Tool setter" key. (Lamp is lit) —WORK —

Tool (Offset) screen is selected. (0;@11°”*}‘g;m
‘s.mjl HOLE

5) Press function key "F2/reference gauge'".

BN
R P
Distance of reference gauge, former data I sgi27r -

of X, Y and Z is displayed on the bottom

~ A

right of the screen. 200L OFFSET g1evs
.;“‘ =3 R f O

7] EX] e e

b (S im um e ;e

6) Touch the touch sensor to the datum surface 3{2 - I T R
e .00 0.000 0.000 0.0 -

by handle (10/1) or manual feed (10mm/min). 8 |ow = = = w9

o | e | e e 1 ™

Feed stops automatically (Lamp of touch s e | e sm owns
[ 0.000  0.000 e e X -

sensor is lit and sounds beep) and = i N 10

' ] ? iié?
reference gauge position is set.

a) Touch to the top surface of che‘

standard gauge by moving Z axis, the
position of longitudinal direction is

set.
b) Touch to the side surface of standard E%EE
gauge by moving X (or Y) axis, the N7 v,

position of diametral direction is set.

7) Move the touch sensor to opposite direction

with direction to touch.
8) Press "F2/reference gauge' key. | E;
Display of distance of reference gauge, data _

of X, Y and Z on the bottom right of the ‘

screen is disappeared.
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11 Measuring procedure of tool length

1) Set the reference gauge position (Z axis

direction) refer to former item.

2) Mount a measuring tool in the spindle.(For T
Press the "F3/tool" and "F3/tool change"
keys in the MDI mode to input T10, and

press the "Input" key.

3) Set to manual mode (Handle, feed or rapid

traverse). WORK =
[om] SETTER

4) Press "Tool setter" key. {:ﬁl%

(Lamp is 1lit)
[ Tool setter] is displayed.

~ 3\
o1008
5) Move the cursor to the number to be set. TooL OFFSET o - —
i e 0
= HE tm im iz ¢ we
g BE 12 I8 i3 0
- e Geo| eme sme oo
6) Move the Z axis minus direction by handle . & EE Eg ég §§ z
02 .000 0. 3 . MOIUS POS.
(10/1) or manual feed (10mm/min) and & 8 iR = e oo
. 915 |0P0 0.000 0.000 0.0 .00 Y .00
b4 .00
touch the tool to the reference gauge.
Feed stops automacically (Sound beep) and

tool compensating amount is written.

(Note) While moving the X-axis (or Y-axis),
if it contacts, the tool diameter

data are written.

7) Move the Z axis to plus direction and

release the tool.

8) Change the tool and repeat 3 ~ 7.

9) Press "Tool setter" key.
(Lamp is turned off.) T3

. TOOL
[Tool setter] screen is disappeared. SR
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I1II

1)

2)

3)

4)

5)

6)

7)

8)

9)

Measuring procedure of tool radius

Set the reference gauge position (X or Y

axis direction) refer to former item.

Mount a measuring tool in the spindle.(For T10)

Press the "F3/tool" and "F3/tool change"
keys in the MDI mode to input T10, and
press the '"Input" key.

Return to [Overall] screen or [Program])
screen after tool changg, release a
spindle positioning by designating a
number of rotation as '"S1000" by MDI.

Set the manual mode (Handle, feed or rapid

traverse).

Press "Tool setter" key. (Lamp is 1lit)
[Tool setter] is displayed.

Move the cursor to the number to be set.

Move the X or Y axis by handle (10/1) or
manual feed (10mm/min) and touch the tool
to the side surface of the reference
gauge. i
Feed stop automatically (Sound beep) and
tool compensating amount is written.
(Note) While moving the Z2-axis, if it
contacts, the tool length data

are written.

Retract the tool opposite direction more
than 3mm and turn the spindle a little by
hand and repeat measurement several times.

The miximum value is rewritten.

Move the Z axis plus difection and release

the tool.

Press "Tool setter" key.
(Lamp is turned off.)

[Tool setter] screen is disappeared.
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5.

1

1)

1)

Reference

Setting of sensor

%ﬁf{viﬁﬁll;awk

Press "F8/sensor setting'. Jaxen o] e AET o

A window appears center of screen and ‘ izzb

sensor setting for work setter is ~
available. (w-oax OFFSET 1/11 pioee

In case of [T : sensor calll , execute

the same procedure as tool change.

prgs. e _
';iv‘?h(l i:;r“)!ﬂl ;1;515,'[' ’u s ?I'Ili i
L----- 2
II Tool change
A T
Press "F3/tool change". - Bidlede:
Key in the tool nimber to be changed at ‘ EEQ?
MDI mode and execute the same procedure e )
100L OFFSET goees
” ”
as MDI operation by "Input" key. | e v L gren e
. w 2.5, 0%, 1 m i 18.30
216.28 ©.008 . 000 6.600 2 29.00
[l .40 [ X1 . 000 0,000
a5 25.%1 . 6.0 . 800 .00
6 1507 6.008 03  oem LENGM P
o 200 0.000 . 089 0.600 X .00
[ 0.000 0.0 000 9.000
%9 0000  0.000 0 oo Y O
010 9.008 0.000 10.900 0.8 4 (X )
el .00 2.000 . 968 .00
o e | i am oM
I o 0w 0 see X oo
oS |oro e - 060 0 08 v 0.0
4 .00

I11

SHOE T 12 —
wt T @

Precautions when measuring in the
handle operation

In case of measuring by the handle operations, since may happen to disable
the axis to retreat (The axis becoﬁes unmovable.) after touching, when
bringing the sensor into contact with the workpiece in the following
manners, care should be taken.

1) To bring the sensor into contact with the workpiece while turning the

handle intermittently by a few inches.

2) To bring the sensor into contact with the workpiece while bringing the
sensor into close distance or keeping it away from the workpiece (To

turn the handle in the + and - directions in turns.).

3) To bring the sensor into contact with the workpiece in extremely

slow speed.

When such a phenomenon presents, retreat the axis after pressing the reset

button, and proceed the measurement again.
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12.

1.

1)
2)

3)

4)

5)
6)

7)

8)

9)

10)

Safety Guard

This is the function to prevent the interference between the tool tip and

material previously by the command G43 Z___ H_; (Z axis approach at

positioning) at automatic operation for machining.

There are two functions, tool length and collation, as shown on the

operation panel. '

Tool length : Measure and memorize the tool length of the tool to be
used by an actual machining program. |

Collation : Execute an actual machining program in automatic mode as
moviﬁg X aﬁd Y axes and machine lock for Z axis, and
measure the workpiece shape (Z axis direction) and check

on interference by any Z axis positioning block.

Procedure for Tool Length.

Measure and memorize the tool length of the tool to be used in automatic

mode by an actual machining program.

Press "Editing'" key. ' -Dmm QEZE ](nm ][O_]

Press function key '"F2/program'".

Search the machining program. > -
& pros GO g Cy E

Check the block G43 Z__H_ ; and T_; T_ M6; izg?

for ATC carefully.

Press '"Reset'" key and return the program l RESET '

to head (It calls "Heading").

Set the touch sensor to the spindle.

Set the reference block on the table.

Press "Return" key then press tool setter

key by maual mode.
o0 __eee| e00 o v gem
SAKE POSITION 2

3 il

[ Tool (Offset)] screen is displayed.

Press function key '"F2/reference" gauge.

Touch the sensor to the top of the reference

block and retract by the Z-axis moving ~ ~
(Feedrate 10mm/min or handle 10/1). TOOL OFFSET gleee
TooL NTE ﬁf E‘! & mmlm FRONINE
Reference point of Z axis and starting EIES v ?%f o
.99 9.000

;_ oo
g § 3]

position of measurement (X and Y direction)

is memorized.

ssssssssscfivens
$323283338 3882

sesesssmses
$32282882
o
§iz8s218

Press "F2/reference gauge' key. Position

""" 7

display of the reference gauge on the
screen is disappeared.
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11)

12)

13)

14)

15)

16)

17)

Return to zero point all three axes.

Press "Memory' and "F3/tool" key then
press function key "F6/safety guard".
A window of safety guard appears center

of [Tool (Offset)) screen.

Press "Program start'" button.
Execute T code, M6 and H code and ignore

other command of the machining program,

C) The first tool is mounted on the spindle

by ATC motion.

(@ Move to the starting positionm of

measurement (X and Y axes) by rapid
traverse and stop then next tool is

called to standby position.

Execute measurement.

@ Approach the tool to the reference

block by handle. (Feed for X and Y
axes is available in automatic mode).
Rapid traverse is not available.
Alarm is issued if change to manual

mode.

C) Touch to the reference block by feed

(10mm/min).
(Handle 10/1 also available).
Tool compensating amount for H code is

written automatically.

() Release the tool a little from the

reference block by handle.

Press "Program start' button.

Z axis moves to ATC position by rapid
traverse and execute ATC and moﬁnt the
next tool on the spindle then move to

starting position of measurement and stop.

Execute measurement.

Repeat above procedure.

When complete the tool length measurement,

press "F3/tool" key then "Return" button.
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2.

01001

TO1M6

ee e 0 s s 00 s s e

Program Example for Tool Length

[Press start button]

Execute TO1 and M6 (Mount the TOl to

the spindle)

N1 G54 G90 GOO X-150.0 Y80. S250 TO2

G43 Zzo. Hl I.I..‘..._'...........‘

M3 ]

t
(Machining program)

13

T02 M6 esseecesccsscsssesssss s

Repeat above procedure

N2 G54 G90 GOO XO Y9 S750 TO3

G43 220. H2
t
(Machining program)

TO3 M6

N3 G54 G90 GOO X-45. Y90. S800 TO4

G43 220. H3
]
(Machining program)

M30
%

Move to starting position of measurement
(X, Y) by rapid traverse.
Execute T2 (Move the next tool to
standby position)

Machine stop (Program stop lamp is lit)

Execute H1 (Move the cursor to H1)
[Execute measurement )
Tool length is written automatically.

[Press start button ]

Ignore the program

Execute TO2 and M6. (Return to ATC
position automatically and execute
tool change.

(Mount the TO2 to the spindle.)

Ignore the progfam

End (Data of screen is cleared)
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1)

2)

3)

4)

5)

6)

7)

8)

9)

Collation Précedure

Execute an actual machining program in automatic mode as moving X and Y

axes and machine lock for Z axis, and mesure the work shape (Z axis

direction) by the block (G0OZ ) for Z axis approach and check the

interference with workpiece.

Set the touch sensor on the spindle.
Execute zero return all three axes.

Search the machining program in

"Automatic' mode.

Press '"Collation'" button.

Press ''Start'" button.
Other block of GOOZ** ;.
Ignore T_, T_ M6

Ignore S_, M_

Z axis is machine lock
Other axes are dry run

execute and program stop at the block

GOOZ** ;.

Put the block gauge equivalent to the
safety point of Z axis (Z % %) on the
datum surface of workpiece in Z axis
direction (Z 0) and touch the touch
sensor to the top surface of gauge by

handle then retract a little.

Press "Start'" button.

At this moment, mesaure the dimension of
7 direction and move to next if inter-
ference is not arise.

1f interference is occured alarm message
is issued. Set the work coordinate
system or confirm the setting of tool

compensating amount and correct it.

If collation is completed, press

"Collation" button.

Execute zero return.
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2. Example of Collation Program
. [ Press start button]
01001
TOIM6 ..uiveseeeeceneseanesssess Ignores
N1 G54 G90 GOO X-150. Y80. S250 TO02
Wieevesessess Move to X-150. Y80. by dry run
Ignores S5250. TO2
Machine stops (Program stop lamp 1is lit)
G43 Z20. HL eeeeveeeeseeesesssss GContact the touch sensor to the top
surface of 20mm block.
[Measure a dimension of Z axis and check

an interference with workpiece.]
[Retract the touch sensor from the block.)
[Press start button]

MO3
?

(Machining program)
? .

‘Ignore M3 and X and Y axes move by dry run.

TO2 M6 7 axis moves to ATC position by rapid

R RN I A A A AN I I A

travese and moves to the next block.

Repeat above procedure

N2 G54 G90 GOO XO Yo S750 TO3

G43 Z20. H2

4

(Machining program)
TO3 M6
N3 G54 G90 GOO X-45. Y90. S800 TO4

G43 220. H3
1

(Machining program)
M30 End (Data of screen is cleared)

%
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Note Collation is not executed during special fixed cycle or fixed cycle

mode or a command of GOO Z**; with fixed cycle cancel block.

1f press the start button when alarm No.192 which is the machine

enters prohibited zone by checking the safety guard is occurred,

release an alarm and a program can be continued.

Note Execute a checking of safety guard at single block OFF.

Zero return must be performed after checking of safety guard.

e Alarm

No.147

No.148

No.192°

No.197

Operation of tool length check of safety guard is wrong.
Operation of checking of safety guard.

The machine enters prohibited zone by checking the safety
guard. (Alarm message)

Tool length/checking button of the safety guard is pressed

incorrectly. (ALarm message)
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13. Automatic Operation

1. 1In Case of Machining of the First Workpiece with Checking a New Program.
(Confirmation)

1) Confirmation of work coordinate system.

2) Setting of tool compensating amount.

3) Tools in the ATC magazine or spindle.

4) Clamping condition of workpiece.

e

(Screen display)
1) Shift a mode to "Memory'.
Fr
2) Press "Return" key and make on GRAPH. J§ IN/OUT § SBETRIC
[ Overall (Automatic) )] screen.
—
) 41N (AUTO)
3) Call a program to be executed. 062 X56.539 Y-11.633 R15.0 . A,

o1 X-XZ ‘585 Y-45. 544 :

Ge2 xe -50 0 R20

G40 GBl YO M

Goo 50 O i

1'03 H

N3 G GQG G@2 X-45.0
T84 ¢

¥80.@ S1
G43 Z50. B H03

RBSQLUTE 0IST TO &0

X 000 X [-X-)

Y eee@ Y @000
2|2 eee0 2z @000

09

L}

(Setting of each switch on the control panel) s

1) Turn "ON" the single block switch.

2) Set rapid traverée override at 25%.

3) Set the override switch of feedrate and

spindle speed at 100%.

4) Turn "OFF" the switches for dry run,

7 axis cancel and machine lock.

(Lamp is turned off.)
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panel.

5) Press "Reset" button on the setting | msn:

(Operation)
1) Check a content of a program to be BN PROGRAM =) I
executed, the cursor is located. @

2) 1f nothing is wrong, press program

"Start' button.

3) Check a motion of one block and proceed
a program by pressing the program '"Start"

button again.

Note Prepare a hand to press the '"Halt"

button at any time.

Remaining amount of motion is displayed
as '"How much move more from current

position to commanded position'.
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4) Pay special attention to the block
G43 220.0 HAA .
Execute checking operation by the follow-

ing procedure.

Stop a middle of way once.
Compare a distance between [Remaining
amount of motion] and [Tool and top

surface of workpiece].

Press the program 'Start" button if

clearance is larger.

Something is wrong, if clearance is
smaller.

a) Is tool offset No. correct?

b) 1Is tool compensating amount correct?

c¢) 1Is setting of work coordinate system

correct?

®

Check if dimension Z20.0 is correct with
using a block gauge etc. after motion of

this block is completed.

C) Press the program "Start'" button and

execute the following block.
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1)

2)

3)

4)

"5).

Start from Middle of a Program

Operation method in case of program edit
and restart when a program is stopped by

an alarm etc..

Retract the tool from the workpiece
(Handle or feed), perform "Zero return"
of Z axis.

Stop a spindle and coolant and

confirm the ATC magazine is not
rotating then press '"Reset" button.

The "Reset" button should be pressed
after Z axis zero return.

1f pressing the "Reset' button at
machining position of Z axis or middle

of motion, becomes cause of trouble.

Check a cause of an alarm and treat it.

Heading the program on the [ Overall]
screen.

(Press the reset button.)

Shift to "Memory" mode and call the
sequence No. which is displayed upper

right of screen and "Start" it.

Restart from the beginning of process.
Start from middle of machining is not

available.

Note 1. Don't touch the tool by hand

during spindle rotation.

Note 2. Press program‘"Stop" or
“"Emergency stop' button if the
machine moves unexpected
direction or unexpected condition

is occurred.
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3. Memory Operation of Program

1) Set each switch on the operation panel.

(:) Turn "OFF" the single block switch.

C) Set the rapid traverse override at

100%.

C) Set the override switch of feedrate
and spindle at 100%.

C) Turn off dry run, Z axis cancel and

machine lock. (Lamp is turned off)

C) Set the switch of optional stop or

‘block skip if necessary.
2) Press program '"Start'" button.

In case of temporary stop is required
during operation, press program “Halt"
button or turn "ON" single block switch.
Also, if unexpected condition occurs,
press "Emergency stop' button and stop

the machine immediately.
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4. 1In case of Insertion of Manual Operation During Automatic Operation

1) Press program "Halt' button and stop the

machine temporarily (Red lamp, upper N PROGRAM =) BEEEN

right of halt buttom, is it) or stop by @ @

turn "ON" single block switch. start | o O 'E%D'
oF O

2) Shift a mode switch to "Handle'" or feed ol

and execute manual operation. ‘

W
JOG

of manual operation.

3) Return mode to '"Memory" after completion P (oD | (0D
L EDIT ]| (veony

IS PROGRAM =) I
4) 1f pressing the program "Start'" button @ @
P g prog ) star | zigc)

the program restarts.

(Note) When pressing the program "Halt"
button, action of M, S and T
function is continued until end of
the motion.

If motion is not completed, manual

operation is not available.
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5.

1)

2)

3)

4)

5)

In Case of MDI Operation in Middle of Automatic Operation

Turn "ON" the single block switch on

operation panel.

Shift a mode to MDI after machine motion

is stopped.

Press "F2/program" key and make the

program (MDI) screen.

Input required motion by address and

numeral key and press '"'Insert" key.

Press the program '"Start'" button after

confirmation of input data of MDI.
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6) To restart automatic operation, shift a

mode to "Memory" and turn "OFF" single

block switch.

oF O
B PROGRAM =)
7) Press the program "Start' button. @) e)
sl 550

Note 1 1In case of commanding other than a

fixed cycle by MDI immediately after
the fixed cycle, necessary G code

should be designated.

Note 2 In case of insertion of MDI
operation at the above condition,
when execute the program again,
hole machining data should be
commanded before insertion of MDI

operation.

Caution:
If continue an automatic operation after inputting only by MDI and

not executed it, unexpected motion may occur due to contents of buffer

by automatic operation is replaced with unexecuted buffer contents of

MDI. Pay attention to danger.
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1)

2)

3)

4)

5)

6)

Advance Notice of End

If input an expected time of program end, notice byrcall light at the

time reaches end of machining time expected.

Expected time of program end is the time from the start of automatic

operation to the time of advance notice of program end.

Change to
In case of the other screen is

press "Return'" key.

[Overall (Automatic)])

screen.

displayed,

Press "F9/selection/function" key.

The cursor moves to bottom of screen.

Press "F9/selection/function" key again.

A frame moves to the right.

Press "Advance notice of end".

Set the cursor to the expected

the time.

(Hr./min./sec.) = 0 (Set
(Hr./min./sec.) = 1 (Set
(Hr./min./sec.) = 1/2 (Set
(Hr./min./sec.) = 1/2/3 (Set

and input

to 0)

to 1:00:00)
1:02:00)
1:02:03)

to
to

Machining time can be designated by zero

setting of machining time before

machining of the first workpiece, then

set it before the machining of

piece.

the second

Press "F9/selection/function’ key.

5 - 80

CCARBLOWO O

SR ? ][‘%’“}\%

02222 . Y

L.
N1O1 CENDNILL) :
81 NO6 :

G53 G92 GeO X48.986 Y120.8
saee :

SPINLE T e%?a(m % o OIST 10 0

GTH

RROIVS 12479 13 2 eeoe  x 200

LIFE o F 200 eeoe Y 0.000
7 209 eeoe 2z 0.000

@ T o12¢( )

17 60] G40 G49 08B AR G54 G249
mos G e L e e

D
Ve
AL (AUTO) 32222\
0222g ¥
691 528 0 Mol |
G28 X0 Y@ :
G617 660 GSO 698 : X
No1 ¢ .
NlGl CENDMILL)Y
ol
G54 GS@ G2 X48.086 Y120.9
$400 :
(/am/s3) »
FINOE T Iaza?aée )s ° ~DIST 10 &0
LDGTH
WIS 12479 = @ aeoe x  eeoe
LIFE F 800 80’ Y .00
” 0pe eeee 2z 2.200
wrT 12¢ )
. 190 3 5]70161‘6‘9&“&&0
3 men o n 9 M6 MO M5 MO
B E g - 214248
S .
Fs E
IN/OUT SRETVRNC



14. ATC (Automatic Tool Changer)
1. Individnal Operation Panel of ATC
No. Description Purpose

Lamp indication of
manual mode

When mode switch on the main operation panel is
set manual operation mode (Handle, feed, rapid
traverse, zero return), lamp is lit.

Lamp indication of
automatic mode

When mode switch on the main operation panel is
set automatic operation mode (MDI, memory, tape),
lamp is lit.

Manual interruption
ON

When pressing the push button becomes manual
interruption mode and lamp is lit, and rotation
of magazine is available during automatic
operation manually.

Note If reading a T command during interruption
mode, flicker the lamp and notice the

temporary stop at automatic operation.

Manual interruption
OFF

When press the push button more than three
seconds after stopping the magazine rotation,
manual interruption mode is end.

Return to original
position of ATC

A push button to ease the restoration after
emergency stop during ATC or power failure etc..

Operating procedure

1) Set a mode on the main operation panel to
manual (Handle, feed, rapid traverse, zero
return.)

2) Press '"Return" button on the ATC operation
panel.

Flicker the lamp during ATC returning cycle
and the lamp lights if return to original
operation of ATC.

Magazine forward
rotation

The magazine rotates clockwise during the push
button is kept pressing.

Magazine reverse
rotation

The magazine rotates counter clockwise during
the push button is kept pressing.

Emergency stop

Execute full stop that same as an emergency stop
of main operation panel.
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Individual operation panel of ATC (ATC area at behind of machine)

Manual mode Automatic mode
@° ©°
Manual
: 1nterruption :

ON @ OFF @

+ +

| Caution |

Operating procedure of [Off button

1. Close the cover.

2. Confirm a safety.
3. Press the |Off button| more

than three seconds.

C———————JMagazine (]
Forward®  Reverse@®

+- +

::Return to ot‘iginal:

position of ATC

®

[ JEmergency stop_—————]
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2.. Explanation of ATC Motion

* The M functions can be used in the maintenance mode.

Refer to the ATC operations in page 5-86.

5 -83

travel

Function | Sequence Motion M function | Function Sequence Motion M function
Tool 1-1 Arm swing in M920 2-2 Magazine | ......
ogs | 12 | Arm sltde 921 furn
advance 2-3 Magazine | ......
1-3 Spindle tool cecene positioning
unclamp 2-4 Arm slide M928
1-4 W arm descent| M922 retract
1-51 | W arm left 4923 2-5 | W arm right | M925
turn 180° travel
1_52 W arm right M92‘0 2-6 Arm Slide M926
turn 180 advance
1-6 W arm ascent M925 Tool 3-1 Magazine | ......
call turn
- igizdle tool cesene 3.2 Magazime | .o
P positioning
-8 ﬁ:tt:izde 1926 3-3 Arm slide M928
retract
-9 e ine 927 3-4 W arm left M922
- travel ‘
Tool -
rzzurn -t ‘:r::r:lleft H22 3-5 Arm slide M926
advance
3-6 W arm right M925




Mount or Dismount of Tool

Mount or dismount of tool can be done at any position of the magazine.

Pay attention for safety.

Rotation of magazine

Rotation of magazine is executed by the selected button for forward or
reverse of magazine at individual operation panel of ATC.

Rotate one pitch each by inching.

Rotate continuously if keep pressing the button.

If release a push button when desired pot No. approaches to certain

position, a magazine decelerates and stops with positioning.

Note at using oil hole tool

In case of sticking of chips at oil hole block side, insertion or
positioning of pilot plunger of the tool may occur a problem when oil
hole tool is applied.

Whether manual or automatic operation, execute tool change after
cleaning the block by oil hole coolant "ON" or idle blowing of coolant
by command of M50 before mounting the oil hole tool to the spindle.
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4, Limitation of Tool

Maximum tool length 300mm (12'")
Maximum tool weight (Maximum moment) 20Kg (2.3Kgf.m)

Maximum tool diameter
(Refer detail of tool limit drawing)

In case of mounting tool consecutively $110mm (44.4")
In case of removing adjacent tool ¢ 180mm (¢ 7.08" ) .

Tool limit drawing

Tool limit of
300
continuous mounting
[ [
L o
- ) _ <
( <~
! |
Tool limit of mounting . :
300
every other pot -
A
p
I o
- _ 8]
H
Il 8
|
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5. ATC Operation

1) Contents of motion and operating procedure.

ATC operation is executed by contents of commandvindividually.or

continuously.

(1)

Individual motion (When MDI or maintenance mode) when individual

motion is required for test run or maintenance adjustment procedure

‘is as follows:

cabinet.

©6e OO

M codes for individual motion is as follows.

Place each axis and ATC arm to original "Position of ATC".
Input M19 for the spindle positioning by MDI and execute it.
Turn on the "MAINT" switch (SW1) for maintenance in the power

Turn "OFF" the "MAINT" switch after all operation is finished.

No. Description of motion M code | Manual assistance Remark
1 | Tool Arm swing in spindle M920
change on | side
the
spindle Arm slide advance M921
side Spindle tool unclamp I Manual push
button
4 W arm descent M922 Tool out from
spindle
5 w arm turn Left M923 Right: Right turn
180 of W arm view from
Right M924 top of the spindle
6 W arm ascent M925 The tool inserts
to the spindle.
7 Spindle tool clamp N Manual push
button
Arm slide retract M926
Arm swing back magazine| M927 ATC arm home
side position
10 | A tool in | W arm left travel M922
th
11 st:ndby Magazine turn cees :anual push
position utton
12 returns Arm slide retract M298
13 | =° the W ight t 1 T
magazine arm rig rave ool back to the
pot. magazine
14 Arm slide advance M926 ATC arm home

position

* Upon referent to the movement diagram in page 5-83, operate it before

operating in the maintenance mode.

(Note)

The door of power cabinet should be closed to avoid danger.

2) Rotation of tool storage magazine (In case of individual mode).

The magazine rotates during keep pressing the button at magazine side.

When desired pot No. closing the fixed position, release the push

button switch and tﬁe magazine decelerates and stops at the position.
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6. Motion of ATC Program
1) Block motion by program (When automatic mode)

The following block motion is executed according to the content of

program.

TaA ; Call the tool No.AA in the magazine to aem 'Standby
position'.

MO06; Replace the tool in the magezine and spindle.

TAAMO6; Call the tool No.AA in the magazine to the "Spindle".
(ATC fixed cycle)

TOO; Return the tool in the arm standby position to the
magazine.

MO06;

} Return the tool in the spindle to the magazine.
TOO;

% In case of execution of TAAMO6 or MO6, the spindle should be in the
ATC position. (Execute G91 G30 20; G30 XO YO; and the lamp should be
lit.)

% In case of using an ATC fixed cycle, command TAAMO6 only is enough.
(The ATC canned cycle becomes effective by the parameter 9009 O bit 1.)

2) Single block stop of ATC

When at the condition of single block ON, the arm stops once at the
"Twin arm swing in position at spindle side" by MO6, then proceed to
the "Arm original position'" and stop by pressing the 'Program start"

button again.

3) Halt at arbitrary block of ATC

When pressing the "Program halt" push button switch during ATC motion
by TAA or M06, stop at the stop position of individual motion once
then continue the remaining motion by pressing the "Program start"

button.
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7. Condition Check During ATC Execution

1) .Tool No. in the spindle.

.Tool No. in the arm standby position is

displayed on the [Overall)

(@ Press "Return" key.

2) .Tool No. commanded by program is displayed

on the [Command value )

@ Press '"Return" key.

(@ Press "F1l/position" key.

screen.

screen.

(:) Press function key ''F4/Command value'.
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3) .Pot No. of standby position is displayed
at [AB phase table counter on No.11 of FETURN
PC screen]) .
@ Press "Return" key.
@ Press "Back/front" key.
(® Press function key "F4/system".
—
System menu screen is displayed. SYSTEM _ Reee2
j— -
1.FRRETES 18.
2.01808% 17,
3. FEDHNICRL COPDBATION 18.
4.STRIUS PCAC 9.
S_MAINTENINCE NRAFETERS 2.
7..R0 VERSION 2.
8.STRTUSAX FONITOR a.
9. .
11.0C HISTORY ::
. o= 4y
(® Press "6" and "Input". g™ %
Programmable controller screen is S
displayed. ' L---------)
6 Ut
L__] \%
( o
PROGRAMMABLE CONTROLLER
U —_
I 17 05
2.0 18, PROGRATY
3.RELAY & OB |19.L081C ANLYZER
4.985 (28.STEP LADDER
S..00 TRLE 21.FB-PHRSE.
6.CONTER 2.
7.TIER 23.
() Menu No. = is displayed then press 5 Sren e = wecia T
Wne i
"1" lll" "Input" key. %.mnut :
1. 39. YW MEXORY
AB phase table screen is displayed. oo 1% S e
AB phase table ou . = _
N N N N I B D O |
]

\
3

=

AB-PHASE TABLE

| CURRENT | MULTI.  DISTANCE SET STAT. CLR.STAT.

(BR) (
2 00
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15. Display and Setting Method of Data Setting

There are following three kinds of data setting.
1. Data Setting Regarding In/output.
2. Setting of Parameter.

3. Setting of Automatic Override.

1. Data Setting Regarding In/outpit
Setting of content of In/output and hardware at the time of In/output

can be done.
F7
1) Press "F8/In/output" key. G/Mru ?w/om Izs/vml

[Data In/output] screen is displayed.

Selected item hasa mark @ respectively.

—
02222
DATA IN/OUT N
W T [
-_ | PRRAE  COTON 1 2 N
NG GRSX R —— 8 ® 1
i R0 AKX 1 AX. 2 18 1 120
B.RRTE 4808 1200 E__J 2 = -
’m 1208 k) m ]
S.BIT @ 3 1000 - 1008
T e e o 8 e
[ oR  AX 1 AK.2 NS 1L 12
B.PATE . 4880 1200 2400 200 b3 2z
1.“ 1200 0 um e
S.BIT (A4 1
e @190 EIR
N svoildleTax. 108 )f
7.5 ovaildleMax. 8 )
2) Press function key 'Data setting". e e
Guide line (Yellow frame) moves to \ Svj

In/output side.

—~

) 4 oA
(an —_—
208
a7 TOEVIE N 1008 1008
] . 1 AX. 2 e o 1L
B.MTE 1288 20 20 = 0
10 E-_ IR STTTRR 3t 3
s.817 1
e 1% EiR

desired item by the cursor t » l and move N smilmietx. 108 )
S7.5 svailmleCax. 88 )

by the cursor =+, &= then press "Input" e e _
| . N P WP 0 W |

[c2alic

3) Set the guide line (Yellow frame) to
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2. Setting of Parameter

The parameters offen use can be set easily by gathering items or

purposes separately.

The items of option are not displayed if option is not provided.

1) Press "F5/setting' key
[Setting (Data)] screen is displayed.

2) Press page key ; i or alphabet key

corresponding the menu at the left of
screen and select a desired item.

Number search also available.

In case of selection such as "Execute/Not
execute" selected side has a mark @.

Standard of HITACHI SEIKI is left side.

3) 1In case of change
(1) Selection of "Execute/Not execute'.
C) Select the item by the cursor key
t, 3 . Move the data with a mark
®.
@ Set the cursor by =+, e= and press

"Input" key.

(2) 1In case of change of numeral data
C) Select the item by the cursor ¥, § .
C) Input numerat to be change by key and
press "Input" key.
Change should be done with full care
because input restriction is not

provided such as write key.
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3. Setting of Automatic Override

At the time of test cutting, the function memorize an override

corresponding actual cutting conditions against cutting feedrate,

spindle speed commanded by the program, influence the subsequent machin-

ing automatically.

Tool capacity is available up to 60 pcs..

1) Press "F5/setting" key and [Setting
(Date)] screen is displayed.

mmo-

-------
2) Press function key "Fl/override" key and
[Override memory] screen is displayed. — N
SET (an) . §22%2
r—— = PROGRA)( = . _—

Memory No. (0) ceeececaccsnns
Tool NO: +eveecccsccnsccnsss
Commanded value of feedrate..
Feedrate override ..cecccceses
Commanded value of ....ecv0en

spindle speed

Spindle speed override ......

The number which is memorized an override.
(Designate the O number of machining program.)
Tool No. memorized and displayed as
sequencially designated in the program.
Feedrate (F code) commanded in the program is
displayed.

Feedrate override is displayed.

Spindle rotating number (S code) commanded in
the program is displayed.

Override of spindle rotating number is

displayed.

Tool No., Feedrate, Feedrate override, spindlé speed and spindle speed

override shown at right side of screen are displayed as currently

selected memory figure.

5 - 92



3)

®

4)

©@ 600606

In case of preparation of new program

Key in the program No. to be machined
and press "Input" key.
All data in the screen is cleared and

0 number keyed in now is set.

Press the '"Override auto' key on

operation panel.

Start machining.

T code commanded during machining
memorize at the tool No. on the memory
and also feedrate, feedrate override,
spindle speed and spindle speed
override respectively then display in

the frame with cursor.

Execute cutting and press "Qverride memory"
key on operation panel if rewriting

of override is required.

Press "Override auto" key after cutting
is finished.
Memory function is released and automatic

override function becomes effective.

Start machining.
Machining is executed with override

memorized. At this time override on

the operation panel is ignored.
Editing of override memory
Turn the '"Memory" key to "Write'.
Set the "MDI' mode.
screen.

Make an [Override memory]

Set the cursor to the data wanted to

change by the cursor key 1 e .

Key in the data and press "Input" key.
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16. Display

1. Display of Program
1) Procedure by [Overall] screen.

C) Press '"Return" key.

[Overall (Automatic)])] screen is

displayed.
Necessary data for operation are
displayed together. é ™
41N (AUTO) N3383
o Program TR A

¢17 640 660 698 :
M2l

o Drawing of tool path

N1@1 CENDNILL) :
01 Me6 :

o Spindle tool No., standby tool No. gigomouamsﬂnj
o0 :
. Dota> _
o Data for spindle tool PNET__ 3( ) FESLUTE DIST 10 60
22 g by w1 s
Setting and applied value of tool U e/ e F pep|Y 8R000 Y @000
;z eoe |2 266200 2 a.000

length and tool radius compensation

and tool life.
o H and D code
o Value of S, 8%, F and F%

o Remaining seconds of dwell
o Load meter of each axis
o Work coordunate system,
remaining amount of travel
o G and M codes of following group
01 (Position), 02 (Plane designation), 03 (Absolute/incremental),
07 (Tool radius compensation), 08 (Tool length compensation),
09 (Fixed cycle), 10 (Return point), 12 (Work coordinate system),
5 M code of group
o Exepecting time of program end, machining time, cutting time, lap
time of tool
o Date and time
Following items can be done on this screen.
o Program search
o Program editing
o Rewrite of tool length and radius compensation
o Rewrite of expecting time program end, machining time, cutting time
and lap time of tool

o Setting of data and time
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Displaying color is

Note)

Green;
Reversal yellow;
Yellow;

Reversal white;

White;

changed at the executing time of program

The block has executed.

The block being executed or start executing.
The block has read in advance.

The block to be executed next.

Or turget area of editing

The block after this

A color is explained by color display. 1In case of the monochrome

CRT, light and shade conform with color code No. is displayed.

2) Procedure by [Program] screen

C) Press "F2/program" key. P ~
POS. PRGRM TOOL
[Program] screen is displayed.
Following items can be done on this
screen,
- N
o Program search 02222
PROGRAM (AUTO)
L. o 41 ¥-12.585 V1000 F120
o Editing St v 199.0 Y79.642 :
G17 G40 G6@ G9B : 08 X-12. 585 Y20.858
o 7 b
o Preparation N1Bl (ENDNILL) 00 730.0 ¢
TO1 M6 : X-28.0_Y50.0
Deletion Egémcwxwawvnaa?%gﬁ%?po
o e 5400 _: 41 G2l X100.8 Y74.8 DAl
807 7532, "Ploge : %00 195.2 :
o Display of executing program ﬁ&%%&%ﬁf“””" é%ﬁ?§5
o Back ground editing G423 938, 0 Rapoe3s v120.0 : |
| cer z-12"e F2000 :
Displaying color is changed at the
executing time of program.
Green; The block has
executed .
Reversal yellow; The block being

Yellow;

Reversal white;

White;

executed or start
executing.

The block has read in advance.
The block to be executed next.
Or turget area of editing

The block after this
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2.

Position Display

(D Press "F1/position" key.

1)

2)

(1)
®

(2)

®
@

[Position] screen is displayed.

e Display regarding the position and

rewrite can be done.

1) Display of work coordinate system,
‘remaining amount of travel, relative
coordinate system, machine coordinate
system '

2) Rewrite of relative coordinate system

Display of work coordinate system,
remaining amount of travel, relative
coordinate system, machine coordinate
system

Desired one out of four coordinate system
shown at right side can be enlarged and
displayed at left side of screen by
pressing the page key. .

Rewriting of relative coordinate system
Only relative coordinate system can be

rewritten out of four coordinate systems,

Procedure of zero ;etting

Press an address key want to be zero.
(Press X, Y and Z if all axes want to
be zero at once.)

Pressed address lamp flickers.

Press a key other than address and
flickering lamp stops if made

mistake.

C) Press '"Origin" key.

Procedure of numeral input
Press an address key want to input.
Input numeral and press "Input' key.
Example
P: Absolute value X = 1.234 "Input"
(1.234 is inputted in X)
I: Incremental value
Z =10
(10.0 is added on Z)

"Input"
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e Following items are displayed other than

position.

o Display of spindle tool and standby
tool No..

o Display of following data of spindle
tool.
Setting and applied value of tool
length and tool radius compensation
and tool life

o Display of value of S, S%, F and F%

o Remaining seconds of dwell

o Display of memorized position (Option)

o Set up work

e Following display or work can be done by

pressing function key.

( )
. . . . 02222
(1) Memorized position (Option) x
. R <7 P DIST TO 60 ] Ty
@ Press "F1/memorized'" position. ! X  eeee X  @oeo
Y Y Y eeee Y  @ee0
PR . 4 eeee 2z 0.200
Up to two positions can be memorized z z
T P 2 RELATIVE mOE
. . X eeee X e.0e0
and an e= mark is displayed at b Y esee Y  oooe
2z 2z 2000 2 2.000
selected side. FIOET 20 ( )
s
U @/ = F eoe By o
x 88l TRELE INDEX = .
wIT T 12¢ )
PIRES. X _
A A e G W O

(2) Manual interruption (Option)

(:) Press "F2/manual" interruption. —~ N
PQSIIION g2222
| S [SRANE
X  eeee X  @ee0
X eeee Y eee® Y @000
Y  aoee Z  eeee 2z  eoee
z  eeee
eaTive moe
X eeee X  eeer
Y eoed Y  ee00
Z  aeee z  eoee
FIOET 28 ( )
3 I
i1 v .
e em  ro@gl  SNENT .
a1 o12¢ > e INEX +
Pes. X _
L u 3 '.umuxr{,lr:.-;uu' ---)
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(3)

@

© ®

(4)

@

Set up work
Press "F3/set up work".
Data input becomes available at set

up side.

Set the mode to "MDI".

Select spindle speed, spindle
positioning and table index by the
cursor key t. §.

Key in the data and press "Input"
key.

Input of plural data is not available
at one time.

Press '"F3/set up work'".

The cursor returns position side.

Display of command value
Press "F4/command value".
Commanded data is displayed by

program or MDI operation.
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3.

1)

2)

3)

1)

Display of Alarm Message

Alarm message has

kinds.
Alarm related to

Alarm related to

or PC controller

Battery alarm to

the following three

NC unit (NC alarm).

machine side equipment

(Machine alarm).

maintain memory data of

PC (Battery alarm).

"Alarm No.'" and "Alarm message" is
displayed at upper left of screen.

Only first alarm is displayed if plural
number of alarms are issued at the same
time.

Refer to alarm diagnosis screen if

details are required.

e In case of display with white letter on
red background (Red background flickers),
it indicates serious alarm.

At that time, the machine stops and

change to alarm diagnosis screen forcibly.

e In case of display with blue letter on
yellow background, this alarm gives
warning to an operator.

Machine stop or screen change is not

executed.

e In case of display with blue letter on

white background, it means PC alarm.

Alarm related to NC unit (NC alarm).

Check a cause of alarm and remove a
trouble by alarm list of SEIKI-SEICOS
MIII/A Instruction manual maintenance

section.

Note)

—~ ¢ N
02222
BOGRAM (EDIT) ueiai
3 GBI X48.336 Y-10.9 :
g 8 GO Y-25.0 :
N1O1 CENDMILL) : 00 230.0
0] 06 : X-20.0 Y50.0
1°222.8 F3000

102 : G
G54 GO@ GO X48.086 Y120.2(X175.0 F16Q :
$400 641 GglAXIO@B ¥74.8 D@1 :

G43 Z28. Hel : X-25

GO1 Z-12. F3000 : GO Y25.2
G4l G@l Y11@.2 Fi40 DBl ; GOl X190.8
X1908.9@ Y89.842 Goo Y75.0
GO Y@.156 : 7-3.0

A color is explained by color display.

G40 GOQ Y-25.0@ :
Ge6 Z10.@ X46.836 Y120.0 :

bt

In case of the monochrome

CRT, light and shade conform with color code No. is displayed.
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2) Alarm related to machine side quipment

or PC controller (Machine alarm).

@ Press '""Rear/front'" key.

C) Press function key "F3/alarm diagnosis'.

[Alarm diagnosis] screen is displayed.

(® Search a cause of trouble by alarm

contents and remedy it.

3) Battery alarm to maintain memory data of
PC (Battery alarm).
Refer to MICON 16-I11 daily maintenance

and check then replace a battery.
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17.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Output of Program

Connect an output equipment to contactor
of RS-232-C and make a receivable

condition.

Make a mode selection to edit mode.

Turn the memory key to "Write'.

Press "F8/In/output" key.
[Data In/output] screen is displayed.

Confirm output data and set it.

With mark @ side is selected.

In case of data setting, press "F6/data
setting" key and move the cursor to the
list of in/output contents then set the
guide line by cursor § § and move it by

the cursor w=se= then press "Input" key.

Press "F6/program list" and return the

cursor to program No. list.

Key in the program No..
Move the cursor to the number of program
list and press "Input" key and the number

(0 No.) is stored in the key input area.
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When designate plural number of program:

Divide by ";" Example: 02; 04; 011 ... Designate 02; 04; and 011

Divide by "-" Example: 01 - 099 ...... Designate from 01 to 099

(8) Press "F2/output" key.

Program is outputted.

When interrupt the middle of way, press

"F4/interruption" key.

(9) Turn memory key to "Lock".
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Chapter 6 STAF FUNCTION

1 Preface

In developing the SEICOS III system, various functions, developed until recently to
improve the productivity of the customers, were revised and were further made user-
friendly.

The developments were then put together in one production assistance system known as
STAF (SEIKI TECHNOLOGY ASSISTANCE FUNCTION).

Revision of the Current Functions

The current functions were revised as shown in Fig-1. Revision of the Current Functions

carried over to the SEICOS

1 Work Setter : M Il model as an NC function
2 Safety guard . :  ditto
3 Set point return . ditto
4 Machining finish advance notice : ditto
5 Automatic measuring : carried over to the SEICOS M lil model as macro
and PC functions
é Tool breakage 1 ditto _
7 Status display : adopted in the STAF system as the Status / OK
8 OK monitor 1 ditto
9 Cutting monitor :  upgraded and adopted in the STAF Tool Management
10 T4 digit function . ditto
11 ID tool ¢ ditto
12 P. P. L A W C :  upgraded and adopted in the STAF schedulers
Scheduler
13 Alarm diagnosis :  upgraded, and adopted in the STAF Alarm Diagnosis
Fig-1 P. P. L Paliet Pool Line
' A. W. C Automatic Work Changer
F. F. C Free Float Conveyor
2. STAF Structure

The STAF is realized through the programmable controiler (PC) supported by the human
interface of the SEICOS M Il system. Thus, this function can be used with the NC
equipments of other manufacturers. However, the tool management function is not the
same as that of the SEICOS system due to the interface with the NC.

The STAF structure is shown in Fig-2. Each function consists of one screen from which
one can easily enter other menus by pressing the function key.
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Fig-2 Structure

Tool management

O A WN -

Scheduler

Periodical check-up

STAF

Alarm diagnosis

*Mark: Option

System

information

Q measure

User function

O O A WD =

HWOND -

OO A WN =

® N

10

Tool life
Cutting monitor
Tool status list
Special tool

ID tool

T8 digit function

Machining information

A.P.C. management

allet setting

Pallet status display

Program information

Production plan / actual production

Lubricating oil
Hydraulic oil
Battery

Alarm list
Diagnosis result
Maintenance operation

" LS, SOL layout

Parameter

Diagnose

Machinery compensation amount
PC /NC internal status display
Assembly adjustment

PC menu

(heat displacement compensation)
ROM version number

Status / OK

Network system

NC history

G code list
M code list
Maintenance M code list

For the SEICOS M il
Clock

Instantaneous power failure record
Memo




‘2 Periodic Check

Periodic check 93.10.15

Item Checking | Checking Sﬁ:zking Condition
interval date date
1| Lubricant 85 hrs. 93.10.15 85 hrs, left over
2| Collecting method
of lubricant
3| Hydraulic unit oil | 6 mons. 93.10.15 | 94.04.15
4 | Spindle cooling 6 mons. 93.10.15 | 94.04.15
oil
5 | NC battery 4 yrs. 93.10.15 | 97.10.15
6
7
8
9
10

>Y100_

Set 3 digits numeral follow the unit.

(Y: year, M: month, D: day, H: hour)

Detail
I

Checking hour | Checking date Soft key
setting /7 |setting /8 | delation /9

Standard time setting of VK45II

1.
3.
4.
5.

Lubricant

Hydraulic unit oil
Spindle cooling oil
NC battery

85 hrs.
6 mos.

6 mos.

4 yrs.




Main Screen Explanation
e Current date is displayed on the upper left of the screen.
* ITEM: :
Check-up item.
The number and contents of the items vary dependmg on the model.
" e TIME (check-up time):
Life. Its units are in years, months, days. or hours.
e DATE (check-up date):
The date when the actual check-up was made.
e APPOINT (next check-up date):
The date when the next check-up must be made.
e STATUS:
On the item of lubricating oil, the life remaining is displayed. If any of the items goes
unchecked on its appointed date, a REPLACE message is displayed.

Main Screen Function Explanation

e F1 : Detail
The detail screen is displayed.

e F7 . Setting the check-up time :
Press the F7 key, and the following message appears: "SET A THREE DIGIT
NUMBER FOLLOWING THE UNIT (Y: YEAR, M: MONTH, D: DATE, H: HOUR)."
Move the cursor to the item to be set and set a three-digit number following Y,
M, D, or H. Press the INPUT key, and the check-up time is set.
(Note) Iitem 1 is lubricating oil and its unit is in hours only.

e F8 : Setting the check-up date
Move the cursor to the item to be checked-up. Press the F8 key, and the
current date is set as the check-up date (DATE) and the following date when a
check-up should be done is set as the next check-up date (APPOINT). The
REPLACE message simultaneously disappears.
(Note) Item 1 is lubricating oil and its unit is in hours only. Thus, its next

check-up date is not displayed.

Detail Screen Explanation
The locations to be checked-up or replaced are explained.

* F1 : Information
The information screen is displayed.
. & F2 : Periodical check-up return

The main screen is displayed.

information Screen Explanation
The contents of .the check-up or replacement are displayed.

* F1 : Periodical check-up return
The main screen is displayed.
e F2 : Detail

The detail screen is dispiayed.



3 Alarm Diagnosis ,
When an M16 Il system, NC, or PC alarms occurs, the alarm diagnosis displays the
contents of the alarm, and diagnoses the abnormal part. The alarm diagnosis also
displays the layout of the limit switch, solenoid, and internal components of the control
board.

1. Screen Configuration

. . . - Maintenance
— F1 Diagnosis | Diagnosis screen F1 Maintenance operation
Main screen Results operation screen

— F2 LS/ SOL Layout

— F2 LS/ SOL LS/SOL F1 Alarm list
Layout Selection screen

—— F2 LS /SOL Layout

— F2 LS/SOL Layout 1/2

— F2 LS/SOL Layout 2/2

—— Control board layout
— F3 Alarm clear ‘

—— Control board layout



2.

Main Screen Explanation

Fig-1 Main Screen

-

PCATRT
ALARM DIAG. |
NC_ALARM

PC_ALARM

([EBB] T-FUNCTION CYCLE TIME OVER

DIAEHOZEN S5/500 |
1JLATOUT o 5 3 q of

The main screen displays a list of the number and message of the current alarm.

e ——=NC alarm

e ——PC alarm

¢ F1 Diagnosis results

¢ F2 LS/SOL Layout

e F3 Alarm clear

displays an NC alarm.

displays the machine alarm created in the ladder
sequence.

Align the cursor with the alarm number using the
m andm keys. Press the E key and the diagnosis
screen  will When the
diagnosis result is not available, a NO DIAGNOSIS

appear. screen of the
SCREEN message will appear.

The LS /SOL Selection screen is displayed.

The SYSTEM
However, if the alarm status still prevails, the alarm

alarm is cleared (reset).

is not cleared. Likewise, the PC alarm is not cleared.



3 Diagnosis Screen Explanation

Fig-2 Diagnosis screen

4 PCTRLARM 0oevee \
ALAEM DIAG. N
STEFE f#e1 CNT:0e-28
ARM RETRACT,ARM TURN STAND-BY POT LS NEW TOOL STAND-BY POT CYCLE
1S FAULTY CHECK POINT: m  [@8]NEW TOOL STAND-BY POT START
B1[NEW_TOOL [NDEX COMMAND
i 0 [ER S.ARM TURN TAG. SIDE COMMAND
03[S.ARM_TURN MAGAZINE SIDE
oo 04 [NEW_TOOL INDEX FINISH

I 05]S.ARM SWING MAG.SIDE COMAND
B 06(S.ARM SWING MAGAZINE SIDE
@7(S.ARM FORWARD COMMAND

08(S. AR FORUARD

5 0 3915 ARM SWING HOE POS. COMPEND
i 1615 ARM SWING HOME POSITION

T1]SPINDLE TOOL INDEX COMPRND

1215, AR TURN STAND-BY POT COMT.

ATC SINGLE ARM 131S.ARM TURN STAND-BY POT

145 AR SWING STAND-BY POT COMM,

The diagnosis screen displays the location where the alarm occurred and, as a
supplement, explains the alarm message. When an alarm occurs during an ATC cycle, a
step ladder is displayed at the right half of the screen to show at which operation step
during the cycle the alarm occurred. Select F1 Maintenance operation to be released from
the alarm status. Select F2 LS/ SOL Layout to know where the displayed limit switch is

located in the machine.

* F1 Maintenance operation . The Maintenance operation screen is displayed.
e F2 LS/SOL Layout :  The LS/SOL Selection screen is selected.



- 4. Maintenance Operation Screen Explanation

Fig-3 Maintenance Operation Screen ,
[1493] SAMPLES ,
(DATC CAN BE OPERATED BY USING A ATC ORIGIN SWITCH.
(QATC CAM BE OPERATED BY USING R MAINTENANCE M-CODE.

TURN ON THE MAINTENANCE SWITCH IN THE CONTROL BOX. AND IN THE MDI MODE.
ENTER THE DESIRED M-CODE LISTED BELOW.

ATC OPERATION SEQUENCE FOR SINGLE ARM

M-COCE! FUNCTIOM M-CODEl FUNCTION

Ma2S |ARM HOME POSITION—STAND-BY 11 [Mo21 |ARM TURN STAND-BY

M322 |ARM FORWARD 12 [M325 [ARM HOME POSITION—STAND-EY
M326 |ARM STAND-BY—HOME POSITION 13 [M323 |ARM RETRACT

M32@ [ARM TURN MAGRZINE 14 [M926 [ARM STAND-BY—HOME POSITION

M324 |ARM HOME POSITION—MAGARZINE
M323 |ARM RETRACT
M327 |ARM MAGAZINE—HOME POSITION
MG24 [ARM HOME POSITION—MAGRZINE
M322 1ARM FIRWARD
MA27 ARM MAGRZINE—HOME POSITION

SO QOO | W] —

N N
CLEn ) I al

The Maintenance operation screen, effected by the Maintenance M code, displays the

release procedure from the alarm status (when the release operation cannot be effected
with the automatic reset switch). Since the location where the operation stopped can be
determined through the step ladder on the Diagnosis screen, execute the succeeding

operations using the Maintenance M code.



- 5. LS /SOL Selection Screen Explanation

Fig-4 LS /SOL Selection Screen

(" 000006 \
LS/SOL LAYOUT LIST N

[ 1 LS/SOL LAYOUT 172
2 LS/SOL LAYOUT 2r2
3 ELECTRIC CABINET LAYOUT 1.2
4 ELECTRIC CABINET LAYOUT 2.2

LIST  qJLHOUT o = 4 5 f 7
Move the part enclosed by the frame with them and II] keys. Set the frame on the
desired item, and press either the or F2 key. The following will then appear on the

screen. (Example: Fig-5)

e F1 Alarm list : Returns to the main screen.
Fig-5 LS/ SOL Layout Example

4 —

PCRORYT
LS/SOL LAYOUT

1 L=t N UMz
FOELED.FETo T LD
CHEIITE CTORRE DI LS

TRbF 1 | Lt
LNLAF FRORIEITED
WEITHM LY
GOEE . NFL [0 L
3 WECIHE THEAEC.L:
TN ELML LD
5 MGRZINE INDE® SOL
INDEX MOTCR. PIN-OUT SOL
£ INCE S WATCF Fib=IN LS
17 SAL-ARN TURN/SUING-IN/
FORWRRD. PETRACT SOL
£ IR 20TTEC L
2 TIYL CLAF ANLAF L
16 TOO INCLAF S0L 11 LUEE. Fi*E:
ZPINILE AlF ELOW 0L 12 MRIN AIF SPEZSRE SO
NEETLE ONE SHOT SOL 1 HAIN RIF FREZUFE P2

e
T,




4 Status / OK Monitor Screen

Operation Procedure

Press the STATUS / OK]button on the operation panel.

STATUS/OK MONITOR

STATUS OK MONITOR
SPINDLE R.P.M. 3600 MODE AUTO
SPINDLE TOOL 10 SPINDLE OVERRIDE 100%
STANDBY TOOL 11 FEEDRATE OVERRIDE 150% |
TABLE POS. 5 RAPID TR. OVERRIDE 100% |
PALLET NO. 2 SINGLE BLOCK OFF |
WORK NAME ABCDEFGH MACHINE LOCK OFF
COOLANT NOZZLE POS. 8 DRY RUN ON
Z AXIS CANCEL OFF
AXIS INTERLOCK X, Y, 2
4, 5, 6
7
ATC ORIGIN 0K
APC/PPL ORIGIN OK
TABLE ORIGIN 0K
DOOR INTERLOCK NG
SOFT KEY
DELATION/S

The machine status display will appear.
Note) The following displays are optional: Table position, Pallet Number, Work Name,

‘Coolant Nozzle Position, Original APC /PPL Position, Original Table Position, and

Door Interlock.
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5 Information ,
This function displays the machine’s G, M, and Maintenance M codes (provided as the
standards). It does not display special specifications.
Fig-1 Menu Screen

80800 “\

INFOEMATION

LGLOE LIST
ZM-(O0E LIST 17.
3.MAINTENANCE M-COCE LIST 18

4
5.
€. 2l
7.
.
9.

SRRIIRVBN!

IR

Key in the number of the desired item, and the menu number will appear at the lower
left part of the screen. Otherwise, move the Black / White Reversal item using the m

and [I] keys. Press the RETURN| key and the G-code (or M-code) list will appear.
’ Fig-2 G-code List Screen

( \

g
g

' f

1

1 .

1 CIRCULAR _INTERPOLAT TORL_INTERPQLATION

1 | CIRCULARE INTERPOLATIONHELICRL INTERPOLATION OQW
NG

W ®

!

1 Gy (0P

1| CIRCULAR THREFD CUTTING CQW (OP) S

1INV N CJ_(CP)

TINVOLUTE_INTERPOLATION CC4 (GP)

: ON_INTERPOLATION Cu_(0P) T

EXPONENTIAL RNCTION INTERPOLATION CCW (@) '
ON_(CP)

‘s-'L

I P S TSR RRAY I VRS SR N

L)
[}

e ke e d

o WL

| ;
|9 ©1:1'3';

DATA SETTING
p_PTC DATA SETTING (OP)

v

o
o

- | |
+ (]
The Scroll (or Page Feed) of the screen can be executed with the mm keys.

Press the RETURN| key, and the initial screen will return.
G-code search example: searching for G28

* Key inand, and SEARCH G=28 will appear at the lower left part of the

screen.
* Press the [J]key, and G28 will be placed at the head of the G-code list.
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6 User’s Function
This manual describes the support screen "User's Function" of the Type il (S-lll, M-lli).

1. Specifications

Objective : To aggregate convenient functions.

Function
* To display records of instantaneous power failure time
e To clear recorded data of instantaneous power failure time
¢ Memo function (message function)

* To set and display the clock

Select the "User's Function® menu, and the initial screen below will appear. The current
time is displayed all the time at the right side of the screen, with the real time
displayed in the form of an analog clock. If the hands of the clock are stationary, the

clock is abnormal.

[USER'S FUNCTION v2.02 |

INSTANT POWER FAILURE

[.P.F 1:1991/12/06 10:08:12

[.P.F 2:1991/12/06 10:08:11 =
1.P.F 3:1991/12/06 10:08:11 1991-12-11
1.P.F 4:1991/08/17 16:08:34 4 99:19:24

TIME £l

Y
2 1S)

User's Function Screen Menu (An Example of Instantaneous Power Failure Time Display)
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2. Displaying and Deleting Records of Instantaneous Power Failure Time

e Press the F1 key ("Instant Power Failure Display”).

® The current record of instantaneous power failure time is displayed as follows:

O .
| INSTANT POWER FAILURE E
{1 P.F. 1:1991/0519  03:21:05 |
| L P.F. 2:1991/0519  05:15:12 !
| L P.F.  3:1991/0519  12:00:04 !
E . P. F.  4:None i
et J

@ Press the F1 key again to clear the display.

3. Clearing Recorded Data of Instantaneous Power Failure Time

* Press the F1 key ( "Instant Power Failure Clear" ).

® The following message will appear:
"POWER FAILURE History data can be Cleared? Y /N"
@ Press the Y key to clear the display.

As the contents of the records are cleared by the Y key, all the displays of

the records’ contents will be changed to "None."

e e L L Lttt 4
|INSTANT POWER FAILURE i
E I. P. F.  1:None i
E I. P. F.  2:None E
E . P. F.  3:None i
E . P. F.  4:None !
Lo cc—mmmmemmmmmmm—————ccmemme- -
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4. Using a Memorandum Function

This function is convenient for leaving messages.
* Press the F8 key ("Memo" ), and the message board figure below will appear.

PC_RUN

[USER'S FUNCTION V2.2 |

% MEMO %

i A
Y Y 3 .

Memo Initial Menu

* Press the RETURN key to return to the initial screen of the User’'s Function.
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[USER'S FUNCTION vz2.22 |

%k MEMO »* %

eolr S
: 1 o) el e Te S

1. Mode Selection

(1) : Edit mode ----- used for editing documents
(details on the next page).

X The cursor is displayed, allowing for key input
(") " represents line feed [RETURN] ).
) : Delete mode ---- used for deleting documents.

¥ When a verification message is displayed, select either one of the following

symbols:
Y: to continue processing (deletes all documents)
N: to stop processing
{3) RETURN]|: Processingend ----- used for terminating the Memo processing.
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Rules on Editing ,

(1) 48 characters (or 24 full-size characters) can be input in one line.

(2) A maximum of 10 lines can be input; .

(3) Pressing the RETURN key feeds one line and;) " displays the symbol.

" (4) When more than 481 characters are input, an error message is displayed.

(5) Inputting can be done at any position within the cursor’s movable area. However,
pressing the RETURN key when the ‘;) " symbol appears in all lines causes an
overflow in the editing buffer. As a result, an error message is displayed.
¥ The error message is cleared by pressing any key.

(6) Since @ is treated as a special character, it cannot be input.

Character Input

-n

1 F2 F3 F4 F5 F6 F7 F8 F9

Half-size |Katakana |Hiragana| SJIS co'\rl\?/g;si cor\r‘\(\)/g;si Registra | Insert / End
on (half-{on (full- tion Substitut

size) size) e

3-1  Conversion key

(Example) AIUEO
(1) Half-size - - AIUEO
@) Katakana - - - AIUEO
@) Hiragana - - - - AIUEO
() SJs e does not convert (details on the next page)
(5) Non-conversion (half-size) * - - - - AIUEO '
(6) Non-conversion (full-size) “---- AIUEO

X Pressing any key other than the NON-CONVERSIONI key after inputting the non-

convertible character or code will not cause conversion.

¥ In case a series of full-size characters (including full and half-size” dakuon”
characters) runs for more than 2 lines, the last character of the line becomes a

blank space and that character move to the next line.

6 - 16



3-2  Shift JIS Key

When Kanji characters are necessary, it can be input using the Shift JIS code.

(Example) 93FA97A790B88B40
SJis - Ehva T
% The Shift JIS code cannot be converted if it is not properly input.

3-3  Function Key
(1) :  Registration - data is registered

¥ When a verification message is displayed, select either one of the
following symbols
Y : to continue processing (contents of the Edit screen is
registered into memory).
N : to stop processing (Edit mode is continued).
(When data is not input, messages are not displayed and the Edit
mode is terminated.)-

(2) : Insert/ Substitute - ---- Insert and Substitute modes are switched.
(3) : End e Edit mode is terminated.

X When a verification message is displayed, select either one of the
following symbols:
Y : to continue processing (contents of the Edit screen is not
registered into memory).
N : to stop processing (Edit mode is continued).
(When data is not input, messages are not displayed and the Edit

mode is terminated.)
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3-4 Other Keys
(1) : Linefeed ----- displayed in the Edit screen with the “Q "

X Select this key and the;) " symbol is displayed at the cursor’s
position; the cursor moves to the first column of the next line.

X Likewise, use this key to separate data into two lines.

(2) DELETE|: Deletion of one - --- character one character is deleted from the Edit

screen.

¥ Select this key when the cursor is on the “) " symbol, and the
data in the next line moves to the front. (Data is connected to the
preceding line.)

¥ Likewise, use this key to separate data into two lines.

(3) ICANCEL}: Cancellaton ----- Input data is cancelled.

This key does two types of processing:

A. After data conversion, data before conversion can be displayed and
reconverted.

B. Before data conversion, data is cancelled.

(4) : Insert/ Substitute - -- insert and Substitute modes are switched.
) [PT] : The cursor moves to the first column of the first line.
(6) E :  The cursor moves to the 48th column in the 10th line.

@ AIEE : The cursor moves to the left and right, up and down.
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5. Setting the Clock

This is a function that sets the time of the clock on the SPHC board. The real time
is displayed all the time at the right end of the screen.

e Press the F9 key ( "Clock Setting" ).
@ Input data within their respective setting ranges with respect to the following
inquiries.
The input item returns to the preceding item by pressing the CANCEL key.
However, pressing the CANCEL key in the "Year in A.D. " item terminates the
operation. If the data input is not within its range, the inquiry appears again and

an error tone rings.

Year in A. D. (two digits) ---1980 to 2089 A
Month 1 to 12
Date 1 to 31
Time (24-hour cycle) 0 to 23 Returns by pressing
Minute 0 to 59 the CANCEL key.
Second 0 to 59
® Set the specified time to the SPHC timer by inputting the "Second” item last.
@ End.

@ Check the real time clock at the left end of the screen.
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Chapter 7 MAINTENANCE AND ADJUSTMENT

1.

‘At the Time of the Alarm Lamp (Call Light,
Yellow Rotary Light) is Turned On

In the following cases, the call light is lit up:

1)

2)

1‘.

)

(2)

When the machine is stopped (suspended) by a program stop code
(MO0, MO1, MO2, MO3, etc.) while executing the program.

When the ALARM lamp (red) on the operation panel is 1it up:
When the ALARM lamp is lit up, the machine comes "standstill"

indicating that a trouble occurred.

Variety of alarm lamp and investigation and remedy of cause of trouble.

Alarm related to the NC unit (NC alarm)
On the CRT screen of the NC unit, an alarm number and an alarm
message are displayed. Referring to the NC Error Codes

(Alarms) List, check and remove its cause.

Refer to "SEICOS MIII/A".

Alarm related to the machine's devices or PC controls

(machine alarm)

C) Press the | RETURN | key on the operation box located at the

machine side and the PC control.

@ Press thekey (alarm diagnosis) on the operation box in
order to display the alarm content on the CRT.

() The currently occurred alarm is displayed on the CRT.

In case of addition or alteration of alarm, it shows in the

electric schematics.



1.

Parameters

The parameter is an important factor to determine the characterics and
functions of the machine. There are various types of parameters which
characterize standard specifications and optional specifications, select
the contents of specifications and the functions in details, and deter-

mine the capabilities of relevant functions and processing procedures.

Types of parameters and their contents

(1) NC parameters

Refer to NC Parameters List.

Their detailed contents are described in '"'SEICOS MIIIL/A".

(2) PC parameters

20

Handling of parameters

Since respective parameters have been set to proper values (data)

by a machine manufacturer, the user normally does not have to change
them. (However, a user macro area and a backlash/pitch error
compensation area are excluded.)

Upon shipment of the machine, an actual NC/PC parameter values
(setting data) list is packed together with the machine. Keep and

make use of it when required for maintenance.



3.

@® [ RETURN | — [FRONT/BACK|—[F6 | |

Alteration of PC parameter setting

: System — : PC menu

: System table —_— ; Press- the keys in order of Bit

The following table is displayed.

Data setting (Bit table)

Address | 76543210 | Address | 76543210
F2EO | XXXXXXXX}F2FO0 | XXXXXXXX
1 1 (

2 2
3 3
4 4
5 5
6 6 (
7 7
8 8
9 9
A ) A )
B ( B (
o C
D D
E E
F ) F

XXXXXXXX=(YYYYYYYY)

: Press the ALTER key.

are displayed on the lower part of the screen.

The characters of the "WRITE ENABLE SW ON"

Turn ON the SW1 (Write enable switch) on the LSP printed circuit board

Move the cursor to F2FO by thef, §, =, & keys.

Enter the value wanted to be altered by YY ....

: Current parameter value.

in the NC cabinet.
XX .... X
YY .... Y

Turn the SW1 OFF.

: Value wanted to be altered.

Press the | RETURN | key after the alteration is completed.

The characters of "WRITE ENABLE SW OFF'" is displayed.

Y and press the | INPUT | key.

The alteration is finished by the above procedures.



4.

Data setting of melody horn

By PC parameter setting, a melody horn function can be selectively

enabled or disabled for the following 8 kinds of use.

The numbers

selected for respective uses and their playing time are as shown

in the table below:

(1) Start condition Time Number
While an alarm is During " 1" .
C:) oN alarm Bim-Bon" (Chime)
After the machine
(:) is set ready for 12 sec. Amaryllis
operation
(:) After M30 is read 12 sec. #40 by Mozart
While machining
(:) completion is During { Beep
notified notification
(:) After MO2 is read 12 sec. Nocturne
<:) ?hile the APC is " During Menuette
in operation operation
(:) After M26 is read*| 12 sec. La Piére
After M27 is read*| 12 sec. Fiir Eliese
* It is possible to use it for an arbitrary block in programming.
(2) The 8 number above can be enabled/disabled by setting of the
PC parameter.
Parameter 7 1 6 5 | 4 3 2 1 Bit O
m27 | M26 | apc | Moz | COPRLEIOM | 430 | Ready | Alarm
F2FO ca
1/0|1/0{1/0{1/0 1/0 1/0| 1/0 1/0
1l : Disabled
O : Enabled
(3) The melody can be shut by pressing the 'Call light OFF" button.
(4) Adjust the volume with the variable resistor on PC board.
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Parameters that an operator can select

As shown under, an operation can be selected by changing the parameter.
Select to use in accordance with operation such as machining way and chip

carrying-out way. (As to the changing way, refer to page 7-3.)

PARAMETER TABLE

No. 7 6 5 4 3 2 2 1 bit ADDRESS
08 F2E7
02E7
@m _ : CONTENTS NC

0 Coolant hold function is ineffective.

1 Coolant hold function is effective.

0 Coolant hold VDE is ineffective.

1 Coolant hold VDE is effective.

0 | MO5 coolant stop is ineffective.

1 | MO5 coolant stop is effective.

0 Gun coolant energy saving timer is ineffective.

1 Gun coolant energy saving timer is effective.

0 Flat conveyor continuous operation

1 Flat conveyor intermittet operation

0 | Mo2/M30 flat convyor stop is ineffective.

1 MO2/M30 flat conveyor stop is effective.

0 0il mist continous operation

1 0il mist pulse operation

0 | one-shot mist is ineffective.

1 One-shot mist is effective.
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PARAMETER TABLE
No. 7 6 5 4 3 2 2 1 bit

09

ADDRESS
F2ES8

O02ES8

bit | data CONTENTS NC
0 | Mist posture control is ineffective.
0 ,
1 | Mist posture control is effective.
0
1
1
0 | Chip conveyor stop M122 is ineffective.
2
1 | Chip conveyor stop M122 is effective.
0
3
1
0
4
1
0
5
1
0
6
1
0 | cChip cleaning door interlock is ineffective.
7
1 |Chip conveyor door interlock is effective.
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3. List of Limit Switch Number
| *Mark : Option
LS No. Use Model ?:::;rer Location
Machine
LS 1A | X-axis - Over-travel SL1-A Yamatake | Head
LS 1B | X-axis + Over-travel SL1-A Yamatake | Head
LS 2A | X-axis reference point SL1-A Yamatake | Head
‘ return deceleration
.LS 75A | X-axis external deceleration| SL1-A Yamatake | Head
LS 75B ] X-axis external deceleration| SL1-A Yamatake | Head
LS 6A| Y-axis - Over-travel LDV-5412 Yamatake | Head
LS 6B | Y-axis + Over-travel LDV-5412 Yamatake | Head
LS 7A| Y-axis reference point LDV-5412 Yamatake | Head
return deceleration
LS 76A | Y-axis external deceleration| LDV-5412 Yamatake | Read
LS 10A | Z-axis - Over-travel LDV-5412 Yamatake | Head
LS 10B | Z-axis + Over-travel LDV-5412 Yamatake | Head
LS 11A ]| Z-axis reference point LDV-5412 Yamatake | Head
return deceleration
LS 77A | 2-axis external deceleration| LDV-5412 Yamatake | Head
PS-1 Air source pressure PE-2T CKD Front side
of machine
PS-9 Lubrication oil pressure LUBE Lubrication
switch tank
FS-1 Lubrication float switch LUBE Lubrication
tank
ead
LS 16B | Tool unclamp SL1-H Yamatake| Head
LS 16A | Tool clamp SL1-H Yamatake| Head
PS-6 Air for OL lubricating PE-4T CKD Head
PS-8 0il for OL lubricating SPS-8T Showa Head
FS-11 Reservoir for spindle OLV-2B-2 Showa Head
cooling '
LS145A | Tool contact check Wako | Head




*Mark : Option
LS No Use Model Manu- Location
* facturer
Detection check
LS 31A| Tool contact check T-20B-14-16F | Metrol Saddle
Splash cover
LS 32A| Operator side door Open 1LS1-J Yamatake |Splash cover
(Safety measure)
LS 32B | Operator side door  Closed DIN43694 Honeywel |Splash cover
(European safety measure) 31z51-C
LS 32A | Operator side door Open DIN43694 Honeywel |Splash cover
(European safety measure) 31251-C
LS400A | Operator side door Closed TZFS-24VDC SSR(Elan)|Splash cover
(European safety measure)
LS400B | Operator side door Open ... DIN43694 Honeywel |Splash cover
: ... Left door 31z2s1-C
(European safety measure)
LS400C | Operator side door Open ... | DIN43694 Honeywel |Splash cover
- ... Right door | 31Z51-C
(European safety measure)
Coolant
FS-2 Coolant tank float switch Coolant tank
PS-7 0il hole indicator ED-02 - Taisei Coolant tank
LS-200 | Clogging of line filter G-51-06 Taisei Rear side of
(Through coolant) ~20uW-EV machine
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*Mark : Option
LS No. Use Model Manu- Location
facturer
ATC
LS 43A | Double arm Forward FLL7M-3J6HD Yamatake ATC
-L10
LS 43B | Double arm Reverse FL7M-3J6HD Yamatake ATC
-L10
LS 47A | Double arm  Advance FL7M-3J6HD Yamatake ATC
-L10
LS 47B | Double arm Retract FL7M-3J6HD Yamatake ATC
-L10
LS 48A | Swing-in arm Spindle side FL7M-3J6HD Yamatake ATC
-L5
LS 48B | Swing-in arm Magazine side FL7M-3J6HD Yamatake ATC
-L5
LS 49A | Magazine Right turn FL7M-3J6HD Yamatake ATC
-L5
LS 49B | Magazine Left turn FL7M-3J6HD Yamatake ATC
-L5
LS 52B | Magazine index motor SL1-D Yamatake Index motor
Pin OUT
LS 57A | Arm slide Magazine side FL7M-3J6HD Yamatake ATC
-L5
LS 55B | Arm slide Original position FL7M-3J6HD Yamatake ATC
-L5
LS 56A | Arm slide Spindle side FL7M-3J6HD Yamatake ATC
-L5
LS 54A | Tool Presence FL7M-3J6HD Yamatake ATC
-L5
LS 48C | MO6 Completion FL7M-3J6HD Yamatake ATC
-L5
LS146A Safety guard door Open 1LS1-J Yamatake ATC
LS412A Magazine door Closed TZFS-24VDC SSR(Elan) ATC
(European safety measure) (Built-in LS)
LS412B | Magazine door Open DIN43694 Yamatake ATC
(European safety measure) -31Zs1-C
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*

4. List of Solenoid Valves
*Mark : Option
Manu-
SOL No. Use Model factur-| Location
er
Machine
SOL61 A | Air source IN AB41-02-5-02G CKD Front side of
pressure -AVioov machine
SOL199 | A | RENISHAW receiving | IN AB41-02-5-02G CKD Splash cover
section -AC100V
Air blow
SOL400| A | Splash cover door IN TZFS-24VDC SSR Splash cover
Lock (Elan)
(European safety
measure)
SOL410| A | Air blow to prevent| IN AB41-02-5-02G CKD Rear side of
clogging of filter -AC100V machine
in the coolant tank
(European safety
measure)
SOL339| A | Air blow for air ouT AB41-02-5-02G CKD Splash cover
curtain at front -AC100V
door
Head
SOL16 B | Tool Un- KSO-GO2-2BA-10-N | Daikin | Head
clamp | (Single SOL)
OFF Clamp
SOL28 A | Spindle air blow OUT | AB41-02-5-02G CKD Head
-AC100V
SOL144 A Needle OouT AB21-01-1-02G CKD Right side
One shot -AC100V of machine
SOL28 A | Spindle through OUT | AB41-02-5-02G CKD | Head
Air blow -AC100V
SOL197 A | DIN spindle OUT | AB41-02-5-02G CKD Head
through -AC100V
Air blow
SOL29 A | Measurement Air OUT | AG43-02-4-02G CKD Head
blow -AC100V
SOL30 A | Mist coolant OUT | AG31-01-1-02G CKD Right side
-AC100V of machine
SOL65 A | Air for OUT | AB41-02-5-02G CKD Head
OL lubricating -AC100V




*Mark :

Option
Manu-
SOL No. Use Model factur- Location
er
SOL63 2-position mist AG31-01-1-02G CKD Right side
coolant nozzle " =AC1l00V of machine
direction limit
upper
SOL64 2-position mist AG31-01-1-02G CKD Right side
coolant nozzle -AC100V of machine
direction limit
lower
SOL72 Tool noze aie blow | OUT | AB41-02-5-02G CKD | Head
-AC100V
SOL142| A | Air for OUT | VXD2130-02-1DS-B CKD Head
OL lubricating
ATC
SOL43 A | Double arm Turn | Forward KS0-G02-2CA Daikin | ATC
-10-N
B Reverse
SOL47 | A | Double arm Advance | KSO-GO2-2CA Daikin | ATC
Befor and -10-N '
behind Retract
SOL48 Arm swing-in Spindle | KSO-G-2-2CA Daikin | ATC
side’ -10-N
Magazine
side
SOL49 Magazine Turn [ Right KSO-G02-4CA Daikin | ATC
Left -10-N
SOL56 Magazine | KSO-G02-2CA Daikin | ATC
side -10-N
B Original
position
A i -
SOL57 rm slide Spindle | KSO-GO2-2CA Daikin | ATC
side -10-N
SOL412{ A | ATC magazine IN TZFS-24VDC SSR ATC
interlock (Elan)
(European
safety measure)
Detection checking device
SOL189 Breakage OuT AB41-02-5 CKD Saddle
: detection ~02G-AC100V
sensor air blow




5. Layout of Limit Switches and Solenoid Valves
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6. Listd of Motors
6.1
Qutput (KW) Pole Voltagg Frequency
Use Model number Location
Continuous ZED | Revolution (V) (Hz)
For spindle SJ-2B4606K 5.5 7.5 60~ 8000 AC 200 Head
NT40 50% ED
For spindle SJ-2B4606K 5.5 7.5 45~ 4500 AC 200 Head
NT50 50% ED (Option)
For X-axis DFSM-2030 2.3 Max.3000 AC 200 X-axis
feed 502A NEC head
For Y-axis DFSM-~2030 2.3 Max.3000 AC 200 Y-axis
feed 502A NEC ' head
For Z-axis | DFSM-3020 | 3.3 Max.2000 | AC 200 Z-axis
feed 502A NEC head
6.2 Spindle drive unit
Type FR-SF-2-7.5KP-DC/FR-SF-2-11KP-DC [NT40/NT50]
min™?! 330/220 8000/4500
CONT(KW) | 5.5/5.5 5.5/5.5
1/2(KW) 7.5/7.5 7.5/7.5
VOLT Max 200V
AMP Max 77A/97A
OUTPUT
POWER A )
(KW) 7.5k /2H -~
! CONT |
5.5F—-— —-; I
| |
| |
0 : Lo
6.3 Amplifier of axis drive 0 330 8000
; ‘ (R.P.M)
AC servo amplifier 1 X-axis, Y-axis : PN
ADU-20F2S 20A ou{put NT40 Stationary time:
AC servo amplifier 1 Z-axis Output - Speed characteristics
ADU-20FIX 35A output OUTPUT
POW
Power source of 5KW output (gw§R A 1/2H
direct device 1 7.5p--~-
PCUOS CONT
Resister of regene . XY-axis 377 | |
regeneration
BPR-05L 100W | ! SPEED
" | (r/min)
Resister of regene Z-axis 0 >
regeneration 2 0 220 4500
BPR-05 - : 200w (R.P.M)
NT50 Stationary time:
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Motors

%]
281 8 |g | S
Use Output(KW) | 3 o o e bt
Model k3 by ¥ € | Location| Remarks
Manufacture Cont) #ED| @ © o o = -
5l s |E°] &
e > e 3
For outside SM20GCED400-R 0.1 4P | AC200 50/60 0.65| Left Option
machine chip| Tsubakimoto- /200 /0.6 | side of
conveyor Emerson 220 0.6 | machine
For inside GFM-18-50-010 0.1 4P AC200 50/60 0.63| Column,
machine chip| Nissei Kogyo /200 /0.57 | Worker
conveyor 220 0.58 | side
Magnetic 41K25GKST2 25W 4P | AC200 50/60 0.25} Coolant Option
separator 4GK180K /200 tank
Oriental 220
Motors
For hydrauli | Daikin 1.5| CONT 4P AC200 50/60 6.8 | Hydraulid
tank /200 6.2 | tank
220 6.3
For lubricat | Ryube 20W 2P 100 50/60 0.83| LubricatH
ing tank /0/64 | ing tank
For spindle | 806 323 83 0.3 2P | AC200 | 50/60 MAX | Right
cooling Kanto Seiki /200 2.4 | side of
compressor 220 machine
Circulation 2MY200-208 0.2 4P | AC200 50/60 MAX | Right
pump of HAEMVK /200 . side of
cooling Kanto Seiki 220 machine
device
For flood LSW15A0.18 0.18 2P AC200 50/60 1.1 Coolant
coolant Kyokuto /200 /1.2 tank
220
For o0il hole | TOPO2MY400 0.4 4P AC200 50/60 2.2 | Coolant Option
coolant 208HWMCP-VBESK /200 /1.93| tank
-10 NOP 220 1,91
For gun VKPO73A 0.18 2P | AC200 50/60 0.8 Coolant Option
coolant Fujidenki /200 /1.0 | tank
220
For jet LPS401A-0.75 0.75 4P | AC200 | 50/60 3.5| Coolant | Option
coolant Kyokuto /200 /3.3] tank
(cleaning in 220 3.2
the machine)
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7. How to Manage at Power Failure
(It is the same when charging an emergency stop during operating.)
When a power failure occurs while the machine is operating, the N/C
unit and the main control cabinet of the machine are totally turned
“OFF", and the commands stored in the N/C unit and the electric
commands given by the manual operation button are totally cleared.
And the machine stops instantly. Even after restoring from the status
of power failure, the N/C unit and the control circuit of the machine
cannot be operated, unless the power supply of the N/C unit and
the | STANDBY | button are pressed again.
Be extermely careful when pressing the | STANDBY | button. Because the
machine mat operate to complete the remaining movements which were
operating before the power failure, depending on the circuit hydraulic.
Operation or status Status or movements when Operation after
immediately before the control circuit is restoring from power
power failure energized after restoring failure
from power failure
In spindle rotation Stop
In spindle stop Stop
In spindle change speed| Stop Command S4 digits by
MDI
In spindle orientation | Stop Command M19 by MDI
Tool clamp Tool clamp
Tool unclamp Tool clamp
X. Y. Z axes Stops in the status
immediately before power
failure
In coolant discharging | Stop
In mist discharging Stop
In chip conveyor Stop
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1. Power failure or emergency stop while the ATC is operating.

e ATC reference point return function
This is a function for making easier to restore after an emergency
stop or a power failure in ATC.

1) Operation method
(@ Set the mode of the main operation box to the manual.

(Feed, repaid traverse, reference point return and manual pulse
generator etc.)

C) Press the ATC reference point return' button on the ATC oper-
ation box.

The lamp lights up while the ATC return cycle is performing.

2) Status and moving procedures while it stops

Item Stop status Restoration procedure
ATC arm magazine side
1 a Double arm right end Arm slide original position
b Arm slide between retract
and original position
¢ Arm swing-in magazine side
2 a Double arm left end/ Double arm left — Arm slide
Double arm between left and advance —» Double arm right
right
b Arm slide retract end
¢ Arm swing-in magazine side
3 a Double arm left end Arm slide advance — Double arm
b Arm slide between retract right
and original position
¢ Arm swing-in magazine side
4 a Double arm between left and Double arm right
right

b Arm slide original position

¢ Arm swing-in magazine side
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Item Stop status Restoration procedure

ATC arm spindle side

1 a Double arm ascent end Arm swing-in magazine side
b Arm slide original position

¢ Arm swing-in between -
magazine and spindle

d Double arm turn end

2 a Double arm ascent end Arm slide retract — Arm swing-in

b Arm slide advance end/ magazine side

Arm slide between advance
and original position

Arm swing-in spindle side

Double arm turn end

3 a Double arm descent end/ Double arm descent —> Tool clamp
Double arm between descent —> Spindle positioning — Tool
and ascent unclamp —» Double arm ascent —-

Tool clamp — Arm slide retract —»

b Arm slide advance end . » X .
Arm swing-in magazine side

¢ Arm swing-in spindle side

d Double arm turn end
4 a Double arm descent end Double arm turn — Tool clamp —-
b Arm slide advance end Spindle positioning — Tool unclamp
— Double arm ascent — Tool clamp
¢ Arm swing-in spindle side — Arm slide retract — Arm swing-in

Double arm turning magazine side

If ATC original position return is not executed completely, execute individual
motion by maintenance M code.

(Refer to the movement diagram in page 5-83.)
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2.

Ad justment switch on control cabinet

SW No.

Name

Use

SWw 1

Maintenance

switch is ON.

Individual motion of ATC or APC can be done

by executing the maintenance M code at this

% As the switch 1 above is for adjustment, turn off unless it

is required.

swi
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8.

ATC Retry Function

1. ATC retry function and retry record

1) Retry function

The retry function is a function the solenoid on the opposite side

is exited to return and the solenoid commanded again is exited

when the unit of each movement is not turned ON for the exite of

the solenoid through checking the limit switch etc. though a fixed

time (about 7 seconds) has passed.

No. Name Retry movement Remarks
1 Double arm advance Double arm advance —» Retract —>
Advance again
2 Double arm retract Double arm retract —» Advance —
Retract again
3 Arm swing-in
magazine side
4 Arm swing-in Arm swing-in spindle side —- Magazine
spindle side side — Spindle side again
5 Arm slide original C) Movements from the arm swing-in
position magazine side
Arm slide original position —
Magazine side — Original
position again
Movements from the arm swing-in
spindle side
Arm slide original position —
Spindle side —» Original position
position again
6 Arm slide Arm slide magazine side — Original
magazine side position — Magazine side again
7 Arm slide Arm slide spindle side —> Original
spindle side position — Spindle side again
8 Tool clamp Tool clamp — Tool unclamp —> reclamp )
9 Tool unclamp Tool unclamp — Tool clamp —

reunc lamp
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2. Correction of pot No. of ATC tool magazine

When the registered storage Nos. for the pot No. goes wrong, correct it

in accordance with the following procedures.

)

@

Set the machine to the state of the emergency stop (NC ON, hydralics

ON) by pressing the "Emergency stop' posh button.

Enter the following data in turn by pressing the function key and the

numeric key; '"Return'" (General screen) — "Front/rear" — "F&4/work

coordinate' (System) —»> "F6" (PC menu) —» "Input" — "11" (AB phase

table) — "Input' —» "F9" (Alterration).

The "WRITE ENABLE SW ON'" is displayed on the lower part of the screen.

Turn ON (Upper side) the SW1 (Write enable switch) on the "LSPC"

Substrate in the NC unit.

NC unit

Rear side of the door
of control cabinet

AB phase table

_—

WRITE ENABLE 8W)

7 - 18

o | e T e Tusieptier| ptstance | 5, | Soone
o1 *A 20 *B 1 0 0 00 00
02 0 0 0 0 00 00
03 0 0 0 0 00 00
04 0 0 0 0 00 00
05 0 0 0 0 00 00
06 0 0 0 0 00 00
07 0 0 0 0 00 00

*A: Total number of magazine pot (At 20 tools)

*B: Pot No. standby position




Set the cursor to the "CURRENT COUNTER" No.1l and enter the same No.
as the pot No. of the standby position.

Since the magazine pot No. and the register are correctly set by this
process, the pot No. counting since then will be correctly performed

corresponding to the pot No..

The "WRITE ENABLE SW OFF" is displayed on the lower part of the
screen by pressing the '"Return" key.
Turn OFF (Lower side) the switch SW1 that was turned ON a little while

age.

Press the "Return" key to return to the general screen.
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Correction of the tool number at the spindle/standby position

When the spindle tool T/standby tool T and the tool No. of the spindle/
standby position on the left lower part of the general screen go wrong,

correct them in accordance with the following procedures.

C) Set the machine to the state of the emergency stop (NC ON, hydraulics

OFF) by pressing the '"Emergency stop'" push button.

C) When "Return'" (General screen) —» "Front/rear" —> "F4/work coordinate”
(System) — "F6'" (PC menu) —» "Input'" — "8" (System table) —
"Input'" are entered in turn by pressing function key and the numeric

key, the screen for the system table will be displayed.

() Press the "F9/selection/function" (Alteration) key.
The "WRITE ENABLE SW ON" is displayed.

(% Turn ON (Upper side) the SWl (Write enavle switch) on the "LSPC"

substrate in the NC unit.

WRITE ENABLE 8W}

_—

N NC unit

Raer side of the door
of control cabinet

() Make the spindle position tool No. and the standby position tool No.
coincide with respective number register address for splndle/standby.

Press the "F3/tool" (WORD decimal).

7-20



System table

D000|65535|D020|58535|D040 D060
D002}!165510|D0221555351D042 D062
D0O10]65035|D0O030 | ————— DO50| xa—| D070
D0O12|64835|D032 | ——— D052 0|DO072
D0O14|64535|D034 | —— D054 | xb——| D074
D0O16|64185|D036 0|DO056 0|DO76
D018|1636851D038 0lD058 01DO078
*a: Spindle tool No. data

*b: Standby tool No. data

®

© @

Set the cursor to the above mentioned address key, enter the tool
number located at the spindle/standby position by the numeric key

and press the "Input" key.
Since the spindle/standby tool No. and the registered data have

been correctly set through this procedure, the subseqent operations
are correctly performed.
When the '"Return' key is pressed, the "WRITE ENABLE SW OFF" is

displayed on the lower part of the screen.

Turn OFF (Lower side) the SW1 that was turned ON previously.
Press the "Return' key to return to the general screen.

Switch OFF the power supply once and switch it ON again.
At this time, check that the spindle/standby tool T on the left

lower part of the general screen is correct.
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Layout Diagram in the Control Cabinet
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10.

Maintenance and Control of the Heat Exchanger

Though the construction of the heat exchanger is very simple, and it
consists of a few parts is easy to make its maintenance, proceed

periodically the following matters.

@ Daily check

Check whether the fan operates normally and whether or not nose

is heard.
C) Periodical check (Check twice a month.)

C) Check whether or not the fixed bolts of each part, the wiring and

the connected sections are loosen or normal.

C) When the filter is soiled, detach it and take off its clogging by

washing fluid and warm water.

C) Check whether or not the heat exchanger is attached with dust and
and is soiled.
Clean it timely according to a degree of dirt.
Take off the dirt by air blow, or by a vacuum cleaner, and wipe it.

by a wet cloth.
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!
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w
Lz 3 12 Section of cabine Fan plate
? 2 Terminal
(for 3P)
(with safty
cover)
Maintenance and Checking

Since moving section in this cooling unit is a fan only, minimal maintenance is

required, however, apply a maintenance and checking following items periodically.

vibration occurred ?

Period |[Checking part Checking point Remedy
Daily Upper and Is the blade of fan rotate | Check a cause if it is
(Starting |lower fan normally 7 abnormal and replace a fan.
time) Are there any noise or

Every week
or monthly

Filter

Clogging

o)

®

In case of light clogging
Remove the filter and clean
it by vacuum cleaner or
tapping and mount it.

In case of heavy clogging
with grease

Clean with a neutral de-
tergent and rins with water
then dry it thoroughly and
mount it.

Semiannu-
ally or
annually
(Stop

time)

Fin (OQutside)

Dirt of surface of fin

@

Remove the filter and fan
and clean it by air blow
etc. properly.

Adjust'properly the period of cleaning for the filter and fin according to the degree

of dirt.
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11.

1.

Replacing Method of the Battery

Replacement of NC/PC Battery

Specifications of the battery

Manufacturer Toshiba
Model ER6C
Capacity ~ 2000mAH

Replacing procedures

(:) Switch OFF the NC power supply.

(@ Pull out the connector and
remove the battery.

C) Put a new battery into the case
and set the direction of the
connector to connect.

C) Turn on the power and check
that an alarm went off after

resetting.

Note:

Door of control cabinet

"Rear side

Finish the replacing work within

NC rack

an hour.
If leaving dischange as it is, the

inner data will be broken.

7 - 25
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12. Display and Setting of PC Data

1. Word Table

The PC data such as feedrate, calling program No. (Option), ATC and
maintenance switch are displayed and set.

The following word tables are prépared for VG45.

. No.0O1l: Feedrate data

. No.02: Calling program No. data

. No.03: ATC data

. No.0O4: Maintenance switch set

. No.10: 1List of ATC retry history
Note) The contents of the word tables subject to change or add
depending upon specifications.
The display and setting of the word tables are performed in accordance
with the following procedures.

Press the "Return" key of the function key to display the general

screen.

Press the "Front/back" key and then press the "F4/work coordinate

(System) key.

Select the "F6 : PC menu' by either the numeric key or the cursor

key and then press the "Input" key.

Select the "F5 : Word table" in the same way and then press the

"Input" key.

The screen for the word table 1 (Feed rate data) is displayed.

@ 6 © 6 06

When desiring to display data other than the feedrate data, press
the "F5/setting" (Table search) key and enter the number of data
desired to watch. And it is possible to search by the page key

as well.

When changing the data, press the "F9/selection . function"

Q

(Change) key and then move the cursor to the position desired to

change.
Press the "F9/selection - function'" (Reference) key.

Note) It is impossible to change No.01 through No.03 on this screen.

In case of changing these, perform it on the system table.
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VK451 Word table No.O1

Feedrate data

Setting

Setting

No. | Address (Hexadecimal) | (Decimal) Contents Remarks
o1 D000 FFFF 65535 RSO position feedrate
02 D002 FFE6 65510' RS1 position feedrate
03 D004 FFCD 65485 RS2 position feedrate
04 D006 FFB9 65465 RS3 position feedrate
05 D008 FF9B 65435 RS4 position feedrate
06 DOOA FF46 65350 RS5 position feedrate
07 DOOC FEFB 65275 ﬁS6 position feedrate
08 DOOE FE97 65175 RS7 position feedrate
09 D010 FEOB 65035 RS8 position feedrate
10 D012 FD43 64835 RS9 position feedrate
11 D014 FC17 64535 RS10 position feedrate
12 DO16 FAB9 64185 RS11 position feedrate
13 D018 F8C5 63685 RS12 position feedrate
14 DO1A F5D7 62935 RS13 position feedrate
15 Do1cC F1EF 61935 RS14 position feedrate
16 DO1E EC77 60535 RS15 position feedrate
17 D020 E4A7 58535 RS16 position feedrate
18 D022 D8EF 55535 RS17 position feedrate
19 D024 CB43 52035 RS18 position feedrate
20 | D026 B7BB 47035 | RS19 position feedrate
21 D028 9E57 40535 RS20 position feedrate

It is impossoble to change the data

on this screen.
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VK451 Word table No.02 Call program No. data

Setting Setting .
No. | Address (Hexadecimal) | (Decimal) Contents Remarks
01 D030 - —_—— At tapping Range
Automatic return O No.
1 ~
02 D032 — _—— At non-tapping
Automatic return O No. 65535
03 D034 -—— —_— Warming-up operation O No.
04 D036
05 D038
06 DO3A
07 DO3C
08 DO3E

It is impossible to change the data on this screen.
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VK451 Word table No.03 ATC data
No.‘ Address ?;Zi:ggcimal) ESZEizgl) Contenta Remarks
01 D050 ——— —_—— Spindle tool No. Current tool No.
02 D052 _— — (Spindle tool No.)|[Not used
03 D054 ———— _— Standby position |[Current Tool No.
tool No.
04 D56 — -— (Standby position |[Not used
tool No.)
05 D058
06 DO5A
07 DO5C
08

DO5E

It is impossible to

change the data on this screen.
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VK451 Word table No.04 Maintenance switch set

No. | Address ?;Z;;zgcimal) ?3222251) Contents Remarks
01 D060 0000 0 Maintenance M code effective(0001)
02 D062 0000 0 Maintenance 2 Not used
03 D064 0000 0 Maintenance 3 Not used
04 D066 0000 0 Assembly abjustment
effective (0001)

05 D068 0000 0 Maintenance 5 Not used
06 DO6A .~ 0000 0 Maintenance 6 Not used
07 D06C 0000 0 Maintenance 7 Noﬁ used
08 DO6E 0000 0 Maintenance 8 Not used

Perform manually to set in the manual mode on this screen.

And when turning off the power, this data are cleared to O.
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VK451 Word table No.10 List of ATC retry history

Setting Setting Contents Remarks
No. | Address (Hexadecimal) | (Decimal)
01 D200 — R ATC double-arm forward
02 D202 _—— _— ATC double-arm retract
03 D204 -—— —_— (ATC arm swing-in Not used
magazine side)
04 D206 —— —_— ATC arm swing-in
spindle side
05 D208 —_— — ATC arm slide home
position (From MG side)
06 D20A -_— — ATC arm slide home
position (From SP side)
07 D20C —-— — ATC arm slide spindle
side
08 D20E — —_— ATC arm slide MG side
09 D210 —— _— Tool clamp
10 D212 -_— — Tool unclamp
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Counter

The display and setting of the variable counter are performed.

The following variable counter is prepared for VG45.

. No.0O: Spindle lubrication start time

Note)

The contents of the counter subject to change or add depending

upon the specifications.

The display and setting of the counter are performed in accordance with

the following procedures.

®@0e 6 © 6 O

Press the '"Return' key of the function key to display the general

screen.

Press the "Front/back'" key and then press the "F4/work coordinate"

(System) key.

Select the "F6 : PC menu" by either the numeric key or the cursor:

key and then press the '"Input" key.

Select the "6 : Counter" in the same way and then press the "Input"

key.
The screen for the counter is displayed.

When cganging the data, press the "F9/selection . function' (Change)
key and then move the cursor to the number desired to change.
Change of the set data is:

Change of the maximum value (Count up value).

The current value can be changed.

In case of changing this data.

It is impossible to onter a value larger than the maximum value.

Press the "F9/selection . function'" (Reference) key after the

change is completed.
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VK451 Counter

Current
No. | Max. value Contents Remarks
value

00 0900 -_—— Spindle lubrication Set as 1 second per
start time one count

01

02

03

04

05

06

07

10

11

12 -

13

14

15

16

17

The change of data setting is to be recommended to perform in the status

of an emergency stop as much as possible.
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3.

Timer

The display and setting of the variable timer are performed.

The following variable timers are ptepared for VG45.

No.00:
No.O1:
No.02:
No.03:
No.06:
No.07:
No.10:

No.12:
No.13:

Lubrication start time
Lubrication operation start time
Flat conveyor start time (Option)
Flat conveyor hold time (Option)
0il mist one shot time (Option)
Gun coolant start time '

Standby completion check delay time

Lubrication start time for slide way (Unused)ﬁ

Lubrication cycle time for slide way (Unused)

~ Note) The contents of the timers subject to change or add depending

upon the specifications.

The display and setting of the timers are performed in accordance

with the following procedures.

@0 6 © 6 06

Press the "Return" key of the function key to display the general

screen.

Press the "Front/back" key and then press the "F4/work coordinate"

(System) key.

Select the "6 : PC menu" by either the numeric key or the cursor

key and then press the "Input" key.

Select the "7 : Timer" in the same way and then press the "Input"

key.

The screen for the time is displayed.

When changing data, press the "F9/selection + function" (Change)

key and then move the cursor to the number desired to change.

The unit of time becomes:

H: 0.01 second

M: 0.1 minute
S: 0.1 minute

Next, cnter the setting times.

‘When the unit is S, 10 becomes 1 second.

Press the "F9/selection . function" after changing.
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VK451 Timer

No. S:;::ng st:;:ng Contents ' Remarks
00 S 0700 Lubrication start time *1
o1 M 0200 Lubrication cycle time *1
02 S 0100 Flat converyor start time *2
03 M 0010 Flat converyor hold time *2
04

05

06 S 0020 0il mist one shot time | *3
07 M 0200 Gun coolant start time *4
08 S 0002 Standby cgmpletiion check delay time

11 |

12 S 0500 Lubrication start time for slide way| Unused
13 M 0200 Lubrication cycle time for slide way| Unused

*1

*2

*3

*4

The change of data setting is to be recommended to perform in the

status of an emergency stop as much as possible.

The customer is requested to get in contact with HITACHI SEIKI when

changing the lubrication changing time and lubrication operating time.

The lubrication start time and lubrication operating cycle time become

o

effective when the chip conveyor of the PC parameter is intermittent.
The intermittent operation is performed of 1 of F2E7 4 bits of the PC

parameter. (Refer to the alteration way in page 7-3.)

Use the oil mist one-shot time after selecting either the continuation

of the PC parameter or the one-shot.

The one-shot is effective at O of F2E7 7 bits of the PC parameter.

When the gun coolant start time is longer time than M0200, the motor is

heated and the alarm 0015, gun coolant overload, occurs.

And it is effective at 1 of F2E7 3 bits of the PC parameter.

7 - 35



4.

Step Rudder

A step rudder is utilized for controlling ATC (APC) for VG45.

The order for respective operations and the current operation state can

be checked by the status of the step rudder.

The display of the step rudder is performed in accordance with the

foilowing procedures.

©@ee 6 6 O 0

Press the "Return" key of the function key to display the general

screen.

Press the "Front/back" key and then press the "F4/work coordinate'
(System) key.
Select the "6 : PC menu" by either the numeric key or the cursor

key and then press the "Input' key.

Select the "20 : Step rudder" in the same way and then press the

"Input" key.
The screen for the step rudder (Monitor) is displayed.

While the step rudder is in operation for No.00 through No.19, the
display luminance of coments is varied.

And the details of respective operations can be watched.

In No.20 through No.59, only count number is displayed while the
step rudder is operating, and the details cannot be seen. (This is

not used for VG45.)

As to the details of the step rudder, press the "F7/drawing"
(Search) key and then enter the number of operation desired to
watch.

The name of functions is introduced every step, and the place of
the working function is displayed by the frame of the cursor while

the step rudder is in operation.
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VK451 Step rudder (Monitor)

No. Coments No. Counter No. Counter
00 0ld tool storage cycle 20 40
01 New tool call cycle 21 41
02 Spindle tool change cycle 22 42
03 ATC home position return 23 43
(Tool call)
24 44
04 ATC home position return
(Main tool change) 25 45
05 APC carry-out cycle 26 46
(Option)
27 47
06 APC carry-in cycle
(Option) 28 48
07 APC home position return 29 49
(Option)
30 50
08
31 51
09
32 52
10
33 53
11
34 54
12
35 55
13
36 56
14 ,
37 57
15
38 58
16
39 59
17
18
19
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Chapter 10 PNEUMATIC CIRCUIT DIAGRAM

JINVA MIINVN 18Vd 43IBNNN 18Vd oN
auo |t 193 Wi 8-J-8-000EM]| !
a%d 3A18A PIUa1os| AOO10V-920-6-20-1vBvVie
00X 1 [yoIims aanseard 123d] €
JON T[T | 9A1%A p1oustos| AQ0TOV-920-1-10-1€9V]|
0N T[T | 5a1en prousjos| AO01JDV-920-E-10-1€BV]|S
*AdS [[NS [ 191113 Aa EQOL-W]|9
0XD i |PIme sanssaid 16-34V] ¢
X3 [t | sA1eA prouajos AOOIOV-1-80-0v2BAD | E
38N1 ] |9d1Ap ISTW 110 HOZ-HN] E .
[ER}3 303w 39y 8-8-00014]01 S\o::_m S hm_
Xl Bnid (AVI00-1EV-GU-1pL2|I} d !
0ovife ) Fe0e-Ad|et !
a¥o[i | _waws 1w T-1d[ed Q 5
0%0 oqn3 wo AN 0C 80G1-3|v!
38N aqny wikN G coxbolSl @
0% [t | 9a1va prousjos| ADOT1IV-920-v-20-EpOV ]9l 1
%) aqn3 upTAN 06 90S1-J)Ll
0%0 2 voddg 8-9-0€J5(81
[(FE) IaeT1S VB-A15[61
0N |1 |PIime sanssaad 1vadjoe|
9& GA
6
A ‘(uo3I9133)
T[T %WZ [T i MH? Wﬁ?
& | & X

(iXe

110

110
L

%

(0)

| 190P 33000 d5 OV |

13a0d ysnidg

o

[

“(30)
atpean
I 10

A

o o

[

(d0) (do)
e ISR A1oq I
IR (10 asou [00]

g

il

(d40) mo1q ate yinoxya
afpupds Kug *

4

o
-
-

il

(d0) (333A3p  (d0) (313 (%) B.M..oﬂu div
JURRINGVAD  JUIINSWAW
OU—.iv ojw) 0—«!.—&
1003 Byjuwa[) 2an0D U0ISTd rolq I
aputds

o

d) o

d

1]

mo1q Iy

710 Wurakqe aqpuyds

|

pe2H

] 0 = U
(d0) (d0) (d0) (20) (d0)
9 @1 IV w0[q IV PAP NI pap Suppdnod  M01Q IV
atppes 3118 dwmmp Jo ujd a3w0] 21184 aywos asynd
WNRINSTHR I | -
_ il
arqel

@%

1]

()
molq IV
awas sind
|
ped
(d0)
no1q IV
fws snid
[ sp-Z |
uwnyo)

10 - 1






SPINDLE, COOLING,
PIPING SYSTEM DIAGRAM

Chapter 11 COOLANT
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Chapter 12 REFERENCE DATA

1. Hydraulic Tank

A discharge pressure is increased/

decreased by turning the adjusting

screw to the right/left.

J |
Yellow Line = 40£ 0 = | Q
Red Line = 32/ -
/\2?/!I ,.s-—--—l
' T

1
1

1.1 Construction
Details of Discharge Rate No Part Type Q'ty
Control Shaft 1| 0il tank L0 £ 1
JF: ] 2| 0il gauge KLA-80A 1
—_— ot f j 3| 0il inlet PA-35 1
= i port-cum-breather
; -
T(————EL___—I_—’—_-_ T 4| Suction strainer DHA-06-150 1
| 5| Motor pump M15A1X-2-50 1
A discharge rate is 6| Pressure gauge SPAL1/4V ¢ 60 1
16/cm 49-51 green
decreased/increased by
71 Relief valve SR-T03-1-10 1
turning the adjusting screw -
8 | Check valve HDIN-TO03-05 1
to the right/left.
Prior to test run, remove the plug
| and supply working oil.
-
i pd
1*5- /{//;r
- i T
4 I { l Discharge Pressure Adjusting Screw
& == | i |
+ |4 _
' , ! i ; Details of Pressure Control Shaft
1 ‘ ‘
iEB ] ~
L3 ; = v T
iy O =7§E:‘Eff5; il in ﬁ
H JL H:r::::JJUU \C
s ~—

G ] )
~| [
| A
- 1

4 1

-7 ~ !
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1.3 Solenoid

KS0-G02 Disassembly Drawing

Retainer Ring

Solenoid Cartridge

Solenoid Coil(Cum Part of Fixed Iron Core)

\\\ Corrugated Washer

Spacer

Nut(Tightening Torque 170 to 200kg-cm)
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1.3.1 Models List
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1.4 Relief Valve(SR G03-1-11)

10)

L

&
®
®

DPF MODEL DRWG No & SPECIFICATION
NO. PARTS NAME REMARKS
QTY SRG3
1 Body
2 Piston
3 Plunger
4 | Adjusting screw
5 Knob
6 Notice plate
7 Plain washer
3 Machine screw
9 Drive screw
10 Name plate
11 Retainer
12 Hexagon nut
13 | Spring SWP-B | 1843142
14 Spring SWP-B 1843143
15 Taper plug SCM-3 1/4T
16 | "0" ring NBR 1A P22 JISB2401
17 | "0" ring NBR 1A P15 JISB2401
18 Set screw
19 Socket head bolt | SCM3 M6X 65 JISB1176
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1.5 Balance Cylinder(For Spindle Head)

1. Structural drawing
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2. Specifications

Remarks 1.

Type

Cylinder bore
Stroke

Rod diameter
Rated pressur
Test pressure

Cushion

2. Lock nut M16 x 1.5, Class-3, 2 pieces

3. Parts List

: LA4OB35N710

e

¢ 40mm
710mm
¢ 22.4mm

35 kgf/cm?
70 kgf/cm?

: None

Hard chrome plating 2/100 used

for the A-marked part

19| Cap gasket NBR 2 P.8
18| Piston gasket NBR 1 P.14
17| Piston wear ring Phenol resin 2 SWA-40
16 | Tube gasket Phenol resin 2 G.35
15| Piston packing Tefloh 1 (ST-40)
NBR
14 | Rod packing NBR 1 SKY-22.,4
13| Dust wiper NBR 1 SDR-22.4
12 | Hexagon socket head setscrew SCM435 1 M4
11 | Hexagonal nut S25C 8 M10 Class-1
10| Spring washer SWRH57 8 10 No.2
9| cap $25¢C o
8| Flange SS41 1
7| Tie rod S45C 4
6| Sleeve Polyamide resin 1 WRB-22.4
5| Piston FC25 1
4| Piston rod S45C 1
3| Cylinder tube STKM13C 1
2 | Head cover SS41 1
1| Rod cover Ss41 1
No. Name Material Q'ty Remarks
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2. SPINDLE COOLING UNIT

2.1
(L)

General Precautions

Usable range

OILMATIC incorporates a refrigerator to cool. The usable range of

an ambient temperature and oil temperature is limited. Use it within

the range shown in the figure below.

40
30
Ambient Temperature Usable Range
20
10
T T T |
10 10 10 10
OILMATIC Inlet 0il Temperature
(2) 0il used
The KTC type OILMATIC is an oil
(Sg%yciﬁé temperature controller for mineral
10004 300 0il system working oil and
5001 100 lubricating oil. The following
301 5 \\\\\\\ (o 0oils(liquids) are not available:
2004 40 - -
150930 Usable Range Bgyéghw QHC) Coolant(liquid) and grinding
1001 20 oil(liquid)
] B ® Water and water soluble liquids
1 ® Chemicals and food liquids
i @ Highly volatile liquids with
o low lubrication capability such
J 4

¥ i -
20 30 40 0il
Viscosity Range Temperature g

(3) Safety work upon inspection/repair

as gasoline, thinner, etc.

Flame resisting hydraulic
working oils Phosphoric ester
system, Water + guaiacol system,
O/W emulsion system,

Chlorinated hydrocarbon system

When inspection or repair is required by any chance, turn off the

start switch to stop OILMATIC and be sure to turn off the power switch.
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Component Parts and their Functions

Refrigerant and 0il Circulation Circuit Drawing

&——0il Circulating

Direction
Heater Chamber HTS2 <---Coolant Circulating
i Direction
(_
HTS1
I H ___Fan Motor for
‘ T y— Refrigerator
Cooling Tank-— J A «—Condenser
. 1 )
ey
-<_ ' n
< N !
1 i
b (___;\,422__)
S — L /AccumuLator W |

Thermometer's

. ature
Discharge TemperSeﬁsorl

Porte—_ p—— ~
1]
|
1

Temperature Regulator's >
Temperat ure Sensor

Refrigeration

- Compressor with
T Built-in Motor
Relief Valve s | Capillary Tube
p
\SJT or Expansion
Suction
Port—

Valve<:£z?__J
\
€«—— Dryer Filter

or Dry Core

Circulation
Pump

Drain Port(Always Plugged)

1

Some models have the relief valve integrated with the pump.




@® Refrigeration compressor with built-in motor
This is to compress a refrigerant gas to
increase a pressure in order to facilitate
liquefaction at a normal temperature.

In order to prevent a leakage of the
refrigerant gas, the compression mechanism and
drive motor are enclosed in a steel plate case.
When the refrigeration compressor stops, if

the refrigerant gas is cooled down and

liquefied, liquid compression may occur and
damage the valve of the cylinder head at
start time. To prevent this, a crank case Refrigeration Compressor
heater has been installed for the with Built-in Motor
compressors with larger capacity than the

Model KTC-22(nominal capacity 2.2kW).

@® Fan motor and fan for the refrigerator
They are to supply cooling air to the condenser. A suction type
propeller fan is used.(Some models use a blow-off type.)

(For the Model KTC-5A, a fan drive motor doubles as a pump motor.)

@® Condenser
This is a heat exchanger to cool down and liquefy the refrigerant gas
turn to a high temperature and high pressure by the refrigeration
compressor. A standard type uses the forced air cooling method by

means of a fan. Some models uses a water cooled condenser as an option.

® Cooling tank(heat exchanger)
Heat exchanger to deprive the oil of its heat through evaporation of
the refrigerant. It has an enclosed structure and incorporates an

evaporator(made of copper pipe).

@® Circulation pump and relief valve
The circulation pump circulates the oil
into the cooling tank. at a constant flow

rate. OILMATIC uses a trochoid gear pump

directly connected to a motor.

The relief valve is activated when the Relief‘Valve " Relief Valve
pressure in the o0il circuit exceeds a Integrated Type Separate Type
specified pressure to protect the

component parts of the oil circuit. Circulation Pump and Motor
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@ Dryer filter and dry core
Moisture or foreign substances in the
refrigerant gas will have a bad effect on each

part of the refrigerator. To avoid this, these

devices are used to adsorb moisture and collect

the foreign substances.

® Capillary tube and temperature type automatic expansion valve
These are to have the high-pressure liquid
refrigerant heat-insulated and expanded to a
low temperature and low pressure by throttling.

O Capillary tube

Used for smaller-capacity models than KTC-11.

Throttled with a small I.D. steel pipe. Temperature Type Automatic

O Temperature type automatic expansion valve Expansion Valve
Used for larger-capacity models than KTC-15.

In order to obtain a stable cooling capability against fluctuations

of a thermal load in the cooling tank, this valve automatically adjusts

the opening of the throttle valve, following up a temperature change at

the evaporator outlet, to control a flow rate of the refrigerant liquid.

@® Heater chamber
It incorporates a sheath heater and heats the oil, circulating the
0il by the the circulation pump.
In order to prevent quality change and deterioration of the oil,

power density of the heater surface has been designed low.

® Accumulator
The accumulator is a vessel to be attached to the piping between the
cooling tank and compressor, and when the refrigerant liquid is mixed
with the sucked gas, it separates the liquid and has the compressor
suck only the steam to prevent liquid compression and protect the
Compressor.

Refrigeration Cycle and Condition Change of Refrigerant

Refrigeration Compressor ;
with Built-in Motor Condenser

— Compression

Where the
refrigerant
is liquid

— Condensati

! Radiation |

Evaporati

t Cooling 1t

<
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<:T Capillary Tube or refrigerant
Cooling Tank Expansion Valve is steam

Where the liquid
and steam of

the refrigerant
coexist



2.3 Cooling Capabilities Kcal/h

Thermal Load Max. Limit KTC-38

13000

12000

T

11000

10000

Cooling 9000
Capability
8000 -

7000 +

6000

T

Y

5000

T

4000

3000

T

2000 -

1000

T

0il Temperature

Notes) 1. The above chart shows the capabilities when an ambient
temperature is 35°C and the power source is of 65Hz.

2. The characteristic curves in the above chart are envelopes of
multiple characteristic curves with different refrigerant
charging amounts. The characteristic curve for a single unit
assumes a convex curve outside the design temperature range.

3. The above chart shows the OLLMATIC's capabilities and a range
of set temperature. The cooling capabilities greatly change
depending on whether an oil temperature is high or low, even
if the output of the compressor is the same. Fven at the same
temperature, they change depending on dynamic viscosily of the oll.

4. With the standard model, a liquid temperature should be 10 to
40°C (oil equivalent to turbine oil VG32 in terms of viscosity).

12 - 12



2.4 1Installation
A. Transportation
When transporting the OILMATIC, do not incline it back/forth or left/
right over an angle of 40°. 1Inclination over the limit causes the
compressor to go out of order. Also, do not give a strong shock or
vibrations. The gas(refrigerant) may leak.

Note that any of the above cases cannot be repaired on the spot.

B. Installation Place

(1) Install the unit horizontally in a place free from direct sunshine
and vibrations.

(2) The OILMATIC takes in the air through the condenser(refer to the
appearance drawing). See to it that it can let in as low-temperature
and clean air as possible through this suction port. When there is
a heat generating unit nearby, think of using a screen, etc.

Secure a distance between the suction port and an obstacle as shown
in the below figure, taking maintenance and inspection into account.

(3) Hot air is discharged from the exhaust port(refer to the appearance
drawing) of the OILMATIC. Keep a good air flow in the exhaust
direction so that heat will not hang over around it.

Spaces in the exhaust direction should be secured as much as shown
in the below figure, taking maintenance and inspection into account.

Ceiling
v

T

1 m or More Exhaust
OILMATIC Intake Air Wall
1 m or More
7
Floor

(4) For the standard OILMATIC, an ambient temperature should-be 40°C or
less. When using at 40°C or more, it will be of optional
specifications.

Note 1) If any one of the above conditions is not met, not only
refrigeration capabilities go down, but also the
refrigeration compressor will be overloaded and a protective

device will be activated to stop it.
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Piping Connection
The pump built in the OILMATIC is a constant flow rate type pump
(trochoid gear pump) in order to obtain stable heat exchange
capabilities.
Due to relations between the OILMATIC internal structure and pump
motor's output, the OILMATIC should be used within a discharge
pressure of 3.5kg/cm? (Skg/cm? when the discharge port is fully closed
and all is relieved) and suction pressure limit of -0.3kg/cm® (-230mmHg).
When the discharge pressure comes to 3.5 kg/cm®> or more, the relief
valve(refer to the circulation system diagram) is activated to
decrease an oil feed rate and lower cooling capabilities, and the
pump produces more noise. When the suction pressure exceeds
-0.3kg/cm? , the pump noise becomes loud, a flow rate decreases, and
cooling capabilities go down. Also, it causes violent vibrations and
incurs a trouble.
Even under the same piping conditions, a pressure loss due to piping
resistance increases as oil viscosity goes up, or a temperature
becomes lower even with the same oil(generally, oil viscosity goes up
as a temperature becomes lower).
Therefore, piping should be installed taking into account the
low-temperature condition in winter. From the above, the piping for
the OILMATIC must have its piping resistance minimized.
(1) Thickness of the piping
The piping from the OILMATIC to a load should use a gas pipe of the
size listed in the table or a hose with an equivalent or larger
inner diameter. When using a hose, since the suction side has a
negative pressure, use the one which is not crushed(for example,

wire blade hose).

Piping Diameter(Gas Pipe Size)

Model
Suction Side Discharge Side

KTC-38 1-1/4 B 1B
KTC-22
KTC-15 3/4 B 3/4 B
KTC-11 3/4 B 3/4 B
KTC-7.5 3/4 B 3/4 B
KTC-5 3/4 B 1/2 B
KTC-3 1/2 B 1/2 B
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(2) Piping joint
Minimize the number of piping joins used. Some piping joints have
an extremely narrow inner diameter. Do not use those joints.
Note that when using the hoses, the inner diameter of a joint tends

to be particularly narrow.

Good Hose

&
[ 1 [N AN )

VL2277 LA

YAl 7Ll
I AN J
,_JJ

Oilmatic piping entry Oilmatic piping entry

(3) Use of the valves
When using the valves halfway the piping, be sure to use sluice
valves(gate valves). Do not use stop valves(globe valves) because
they have a high resistance.

(4) Length of the suction piping

Minimize the length of the suction piping, referring to the below

table.
Maximum Length of Suction Piping
Piping Diameter T
Model Turbine Oil 1SO Turbine 0il ISO
(For SGP) VvG32, at 10°C VG68, at 10°C

(180cSt) (550cSt)
KTC-38 1-1/4 B(I.D. 35.7) 3.0 1.2
KTC-22 1-1/4 B(I.D. 35.7) 4.0 1.6
KTC-15 3/4 B(I.D. 21.6) 1.0 0.4
KTC-11 3/4 B(I.D. 21.6) 1.0 0.4
KTC-7.5 3/4 B(1.D. 21.6) L.5 0.6
KTC-5 3/4 B(I.D., 21.6) 2.0 0.8
KTC-3 1/2 B(1.D. 16.1) 1.0 0.4

(5) Piping work
The piping on the suction side may suck the air. A piping

connection should be done elaborately.
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(6)

(7)

Use of the filter

When using a suction filter or line filter for the suction-side or

discharge-side piping of the OILMATIC, attach it in such a way that

you can easily inspect/clean it periodically to avoid an increase
of resistance due to clogging.

Note 2) The above-mentioned is necessary to reduce a resistance
halfway the piping and minimize a pressure loss. 1If the
pressure loss is high, a heat value caused by it cannot be
ignored.

Note 3) When operating the OILMATIC, be sure to firmly plug the
drain port(DRAIN) so that the oil will not leak from it.

Note 4) As mentioned above, the trochoid gear pump is used as an
0il pump. If a solid foreign substance is sucked, it will
get caught by the trochoid gear and disable rotation. If
this is the case, you cannot restart the pump unless you
disassemble the pump and eliminate the foreign substance.

Layout of the piping(when piping to the oil tank)

In order to feed the o0il with little temperature change to the

machine, the suction and discharge pipings should be installed as

shown in the right figure.

Bad Good

Discharge Side

L

OILMATIC|

MACHINE
TOOL

]

OILM ATIC

Discharge Side
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D. Power Connection

(1) Power capacity
Determine a power capacity, referring to the specifications list
and wiring diagram.
(2) Rotating direction
The power source must be connected so that the oil pump and fan
motor in the OILMATIC will rotate in the forward direction.
The input terminals of the power switch of the OILMATIC are for the
phases R, S, and T respectively, from the left. Connect the phases
R, S, and T of the 3-phase power source respectively to rotate in
the forward direction.
When the phases R, S, and T of the power source are not known, it
is necessary to make a temporary connection to check for the
rotating direction. Check for the rotating direction as follows.
Rotating Direction Checking Method
Model
When Checking When Checking with
with 0il Pump Exhaust Direction of Fan
KTC-38A type * Check with suction/ * Sucks from the rear of
discharge of the oil the OILMATIC and
* Check for the motor exhausts upward.
rotating direction (The fan does not
KTC-3B type through the rotating rotate unless the
direction inspection refrigerator is
KTC-5A type window. running.)
KTC-5C type
KTC-7.5A type
KTC-7.5 type Since a negative-phase protective relay has been
KTC-7.5D installed, they do not start at negative phase
KTC-11A type time.
KTC-15B type
KTC-22A type

Note 5) If the oil pump is idled(rotated without oil) or rotated
reversely for a long time, the oil seal of the pump will be
damaged. 1In order to check for the rotating direction, do
not keep on idling or rotating reversely for a long time.
(Complete within several seconds)

Note 6) Even when the phases R, S, and T of the power source are
unknown, only the phase S(grounding-side wire) can be
easily identified with an electric pen(detector).

Connect only the phase S to the central terminal S among
the power source grounding terminals.

If the phase S of the power source has been connected to
the terminal S, the circuit can be protected and its
malfunctioning can be avoided, even if the control circuit

has a grounding trouble.
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Cooling Water Piping of OILMATIC with Water Cooled Condenser(Option)
When using the OILMATIC with water cooled condenser, the cooling water
piping is also required for the condenser. The following table lists
the cooling water piping diameters and cooling water required flow
rates. Refer to the appearance drawing in the Specifications
separately provided and install the cooling water piping.

When installing the piping, attach sluice valves to the cooling water
inlet and outlet of the OILMATIC in order to facilitate maintenance

such as cleaning of the water cooled condenser, and so on.

Cooling Water
Piping Diametey Cooling Water Cooling Water
Model Inlet Temperature Required Flow Rate
Inlet Outlet
At 25°C 30
KTC-38 type 1B 1B
At 34°C 60
At 25°C 19
KTC-22 type | 3/4 B | 3/4 B
At 34°C 42
KTC-15 type 3/4 B 3/4 B At 25°C 13
KTC-11 type At 34°C 30
KTC-7.5 type| 1/2 B | 1/2 B At 25°C 7.5
KTC-5 type At 34°C 18
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2.

5

Operation

Start

Before turning on the power switch, check the piping for any
abnormality. When there is a valve halfway the piping, be sure to
fully open it.

Note 7) If the suction-side(IN) piping of the OILMATIC is closed by

a valve or the oil pump is rotated reversely under a high
piping resistance, the oil seal of the pump will be turned
up by a counter pressure and the oil will leak. Therefore,
after installing as mentioned above, you must check the
piping, and then, start the OILMATIC at the time of initial
starting operation.

After completing the above-mentioned preparations, turn on the power

switch, and then, turn on the start switch.

Start switch ON Start lamp ON 0il pump started
When the oil pump starts rotating, the oil on the load side is sucked
into the cooling tank of the OILMATIC through its suction port(IN)
and circulated to the load side through the discharge port(0UT).

3 When you have the OILMATIC with water cooled condenser, be sure to
confirm a through passage of the cooling water.

Note 8) The heat exchanger inside the OILMATIC and piping require

the following amount of oil. Note that the oil level of

the o0il tank will decrease by that amount.

KTC-3 type : Approx. 4 £ KTC-5 type : Approx. 84
KTC-7.5 type: Approx. 12£ KTC-11 type: Approx. 154
KTC-15 type : Approx. 25£ KTC-22 type: Approx. 30Z

KTC-38 type : Approx. 55£

B. 0il Temperature Adjustment

Upon starting the OILMATIC, an oil temperature is higher than the set
temperature of the temperature regulator, the cooler is activated to
start cooling. When the oil temperature is lowered to the set value,
the cooler stops automatically. Functioning of the cooler can be
confirmed by lighting of the cooler lamp. When the oil temperature
at start time is lower than the set value, the cooler does not
function. When the OILMATIC is provided with a heater, however, the
heater will be activated(heater lamp turned on) to increase the oil
temperature, and when it reaches the set temperature, the heater will

stop automatically.
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When heat generation is started by operating the machine and the oil
temperature is about to change, the temperature regulator will adjust
the oil temperature to your desired temperature by automatically
turning on/off the cooler/heater.

Note 9) The cooling capability of the OILMATIC change depending on
the oil temperature. Suppose you set to 20°C the
temperature setting of the temperature regulator of the
OILMATIC which has the cooling capability as shown in the
right figure. When a thermal load is 3,000 kcal/h, the oil
temperature will become 30°C without going down to 20°C.
When the thermal load is 1,500 kcal/h, the oil temperature
can be lowered to 15°C, but it is adjusted to 20°C through

on/off control of the temperature regulator.
4,000

3,000
Cooling
Capability
(Kcal/h) 2,000

1,000

10 20 30 40

0il Temperature

(1) Constant electronic temperature regulator (A)

The graduations of the liquid temperature setting dial indicate a
temperature as they are. Set the dial to your desired temperature
graduation.

(2) Reference temperature follow-up electronic temperature regulator (B,
When a room temperature is assumed to be a reference temperature,
setting the graduation of the liquid temperature setting dial to 0,
this temperature regulator causes the liquid temperature to follow
up the room temperature. If set to -5(or 3), the temperature
regulator works to adjust the liquid temperature to the room
temperature -5°C(or + 3°C). a target temperature should be kept in
a range of 10 to 40°C.(Standard)

When using the temperature regulator over the above range, we will

discuss it upon your ordering.

C. Using the Timer(When the Timer Has Been Attached)
(1) When setting the current time, be sure to turn the center knob of
the clock unit in the arrow direction(right).

® The timer will go out of order if you forces the knob in the

opposite direction or turn the dial to set the time.
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(2) When setting the operation time, shift a desired time's setter to
inside the dial. Then, the equipment will be turned on at that time.
(A red color appears on the periphery of the dial) If the setter
is kept shifted to inside the dial, the ON state continues for the
number of setters x 15 minutes.

@® The setter should be shifted sufficiently until it clicks,

@® If the setting is shifted to outside the dial, the equipment will
be turned off at that time.(The red color on the periphery of the
dial disappears)

(3) If the manual switch is set to AUTO, the output will be turned on/
off according to the setting of the operation time with the setter.

@® UWhen turned to ON, the ON state takes effect regardless of the
setting of the operation time.

(4) For AC frequency setting, operate the frequency selector switch
located on the upper right of the front with a regular screwdriver,

etc.
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2,6 Protective Devices
A, 0il Circulation Circuit
OL: (thermal relay for the pump motor)
This is activated when the circulation pump has a fault and the pump
motor is overloaded. To reset it, eliminate a cause and press the
reset button of the thermal relay proper in the control box.
B. Refrigerant Circuit
When the refrigerant circuit has a fault, the following protective
devices are activated.
* OL;: (thermal relay for the fan motor) KTC-11 or above
* OL, (thermal relay for the refrigeration compressor)
It is activated when a current flowing to eachmotor increases.,
To reset it, eliminate a cause and press the reset button of the
thermal relay proper.
* GPS Refrigeration circuit pressure switch (KTC-15 or above)
To reset it, eliminate a cause and press the reset button on the
upper part of the pressure switch.

% All models with water cooled condenser have high and low pressure
switches. They are activated respectively when a gas pressure
increases or decreases excessively.

« ITS(internal thermostat) KTV-15, KTC-38
It is embedded in the motor windings inside the refrigeration
compressor and activated by a temperature increase.
Activated at 105 £ 5°C or more
Reset at 81 £ 11°C or less
+ Although it is an automatic reset type, it may take some time to be
reset after it is activated.(Up to about 40 minutes)
* THP(thermal protector) KTC-5, KTC-7.5, KTC-11, KTC-22
It is activated by an excessive temperature rise of the
refrigeration compressor's dome.
Although it is an automatic reset type, it may take scores of

minutes to be reset.
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C. Danger Prevention of Heater(When the Heater Has Been Attached)
If the heater is turned on with the oil not circulating(flowing) in
the OILMATIC or with no oil supplied in the OILMATIC, an oil
temperature around the heater will become high locally or the heater
will be turned on with no load applied, thus leading to a danger as
well as trouble. We recommend you to install one of the following
protective devices.
+ HTS,: (No-load heater operation preventive thermostat)
It is attached to the heater surface. It is activated when
a heater's surface temperature increases abnormally with no
oil contained in the heater chamber.
* HTS:;: (No-load heater operation preventive bimetal switch)
It is attached to the heater surface. It is activated when a
heater's surface temperature comes to 50°C or more.
Note 11) Both HTS: and>HTSz are reset automatically. Eliminate a
fault cause, wait for automatic reset, and then, restart

operation.

D. Buzzer
When the OILMATIC has a fault, an alarm buzzer keeps on sounding.
O When the pump motor has a fault and OL. is acttivated, all
functions of the OILMATIC stop and the buzzer keeps on sounding.
O When the refrigeration circuit has a fault and the above-mentioned
protective device is activated, the circulation pump keeps on

operating, the refrigerator stops, and the buzzer keeps on sounding.

In either case, turning off the start switch(SSI) stops the buzzer.
Eliminate a fault cause and reset the manual resetting block. For
the automatic resetting block, wait for automatic reset and restart
operation. -For the fault causes, refer to 2.8 Troubles and Their

Causes.
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2.7 Maintenance and Inspection
Be sure to carry out the following maintenance and inspection so that

you can use the OILMATIC efficiently and without troubles.

@® Cleaning the Condenser and Air Filter
If much dust adhered to the condenser, a heat exchange capability
will go down. If it is operated as it is, the refrigeration compress
or will be overloaded, protective circuits(0OL2, GPS, ITS, MP, etc.)
will be, activated, and the cooler will stop. When the conditions
are bad, the refrigeration compressor will go out of order and make
it difficult to repair it on the spot.
Therefore, inspect and clean the condenser and air filter
periodically in accordance with an amount of dust in the air.
The condenser uses the suction type forced air cooling method.
Since dust adheres to the outer surface of the air filter and
condenser, inspection and cleaning can be easily done.

[Cleaning Method]

Remove the air filter from the outer surface of the condenser and
eliminate dust with an air gun or vacuum cleaner. When dust is
sticky due to oil, etc., wash away with neutral detergent plus water
or lukewarm water.
When the air filter is detached, eliminate dust from the surface of
the internal condenser fins, using the air gun, wire brush, etc.

Note 12) When cleaning the condenser fins, be careful not to bend or
break them. Also, avoid using a hard wire brush or pointed
metal, because they may damage the copper pipe inside the
condenser. If the copper pipe is damaged and the gas leaks,

it is impossible to repair on the spot.

@® Cleaning the water cooled condenser(option)
If fur or scale adheres to the internal cooling water circuit of the
water cooled condenser, a heat exchange capability will go down.
If it is operated as it is, the refrigeration compressor will be
overloaded, as with the above-mentioned standard air cooled condenser.
An amount of fur or scale and their natures differ depending on the
quality of the cooling water, examine the water quality and clean
periodically(at least once a year) using a cleaning agent suitable
for the water quality.
If you have any questions about the cleaning agent and cleaning

method, contact our office for the information.

12 - 24



*suo poo3 ' Aq =soe(dey 1010w
pue dund sy3 usemieq Surydnod sy3 Jo o8eyeaaq 1o ‘Suriesq Iojow Jo dund Syi Jo S¥eeeiq .

dund =1 Jo syqnoiy o

*opTS UOTIONS @y} uo *03e ‘jurol Burdid syy yBnoayar psyons ST ATE YL

JTe 94l JO uoT3iong °q

*uea1oO pue
STQUISSSESTP “3ISNp 3TM poSB0T0 ST 3T I 91qNOa} 10 1SNP YITM SATEA JBTT91 Syl JO BuT8s807)
(uot3osuue) Burdid *MOT 003 ST @anjeiaduel JTO UB I0 Y3TY 001 ST AITSOISTA TIO

D'z 01 19I9Y) ﬁ ‘Y31 003 ST OpTS 83IBYDSTP 10 (DLIVWIIO @Yl SIA=1ud IO 1TNOATO *AsTou
oY1 UOTUYM YBnoayl JIMOITO)SPTS UOTIONS 8yl uo ooueisTsea 3utdid ayr () 1T0 Y3 jo ooueistsax Jurdig e sT durd =yg, *9
*su0 poo8 e Aq Buriesq o3 soeldea ‘A1ney sT 3uriesq S
UsSym pue ‘A7TEnuEml 93B101 m%v UITA Sy ‘ueyoiaq 1ou sT Suraeeq dund 10 aojow Y} JT ¥oOUD (B)
*seoup}sSqns USTea0J TRUISIUT oyl ojeumwr[s pue dund 8yl sTquessesTp ‘uej
U1 938101 jouued 10 Aaesy ATEUCIOUqE UOTIBIO1 UBJ 1oJ NOA Usym ‘spoyisu saode 9U3 Ul
* A1 TEnuEn
uej I030W S} 918101 PUB 100U Y JO ISA0D PUS B} DA0WS ‘STSpOW ISYI0 Yl 107 (q)
(VG* /DI pue VG-DIN STOPOR)
*A1TEnuEw uey oy} 9yejol ‘ueg pue dund Syl SATAP 01 I0]0W SUO SVSN UYDTYM STSpoW Y3 107 (B)
:spoylsw SuTMOTTOJ Byl JO 2UO0 *11e18
ut Suriejox Arenuew Aq ‘dund sy3 SpTSUT JyBned j0u ST JURISNS USTRAOF PITOS B IT o3 (§) j0u seop dumd
*1TO K}TSOOSTA-MOT SN 10 ‘poseaidul aanjeiadwel [I0 Ue 193Je 1T HABIS UOTIBTNOATO
*popeoTIBA0 ©q TT™M 1ojow dund sy) ‘sanjeradwe] MOT 1B PRIBINDITO ST IO Ky1soosTA-Uy3TY I *peleATIOR BuTeq ST TSW a2,y
*y3Ty 001 30U ST AITSOOSTA TTO IT ¥ (P UOIIMS OTISUSEWOI109T= 3yl I0F ‘go pauany
*019 ‘sATBA B AQ PIsOTO TI0 Ao TeuLsyl Yl ‘pPopeoTasno ST duey jae3s
jou sT yred mOTJ B JT 10 ‘SUOT 10 SUTF 00} 30U ST 1TNOATO IO 9y} 207 Surdid syi IT ¥osu) (P ST TW acjow dund 71O BUY1 2OUTS °*® TI0 cesl stoﬁd« °q
*suo pood e Aq 3T ooerdex pue Tsued ucTieiedo syl JO JUOIF SY3 woiaj ded susl due] & sA0WRY . due1 Ayneg *p Td
SuTaTM BY3} JO UOTIO2UUOD
*3utddeus 10 30B3UOD A1NET 10F SBUTITM UYOES JO UOTIOBUUOD Y} HOoUD .« |3} 3B Burddeus 10 10e3U00 A3NE *O <
*uo O
*SuraTm 3yy Jo 3aed Yo YooY) *PoIINOATO-1I0US ©q ABm 1TNOATO Sy} ‘urede *ou08 ST jou ssop duef
s908 1T uoyyM ‘Suo mau B Aq 3T ooefdea ‘suol ST 3T JI *XOQ JOAIUOD Yl UT 9SNF B3 YOOU) . | ITNDITO ]0IJUOD =y} 107 9sny YL °q I 1IB1S A}
‘uo psuany ST
*x0q UOITMS 1aBIS
1023UCD SY3 UT J, PUB ‘G Y STEUTIID) oY} JO Uoee Usamisq S8e1]0A B YOSUD ‘I91SioA B UITM . *por1ddns jou ST zemod Tewmiou YL ‘® oy} JT USAH °V
20TAR(J
Apawsy pue WUTOJ Moo asne) 10911 Ayneg aqnoay,

(Foqunu suoyd ‘sseippe)uorieiodo Jo IITS ‘Y

18 sioiienbpesy 90TAISS 9Y3} 10BIU0D ‘suorisenb Aue sary nok 1

(S11E19p Ur)9qnoll, °¢
TUOTIRWIOTUT BUTMOT]OF Y3 MOWY SN 33 pue Apoq DTIVIWIIO Ul Jo opTs 1yBTa aaddn oy3 03 peypeije aield auweu syl 18 ¥oo]

Jequnu TOPO g

JOqUNU SANIOBINUEK °*T

¢atedsx B 103 3sonbaa nok usym

*(6855=1g-z/20 *auoyd)juerd ano

*21qe1 SuTMOTTOJ o3 01 FULLISFSI ‘SSnEd SIqNOI} B SIBUTWIT® pue joadsur ‘edueyd Aue Aq 3Inej

® ST a9y} JT ‘Peo] =1enbspe ue Iepun pejeasdo pue iemod [EUIOU oY) USATS ST 1T SB JeJ Se OLIVWIIO oYl Ui porjsTies sKemie o TTTM nok Jey} 9ASTTeq 34
sesnE) ATOYL, pue SOIqnoil g°7

25

12



*A3T1TqedED BuTT00d ISUBTY YITM DIIVWIIO

33 °Sn ‘sosesadur (T3S sanjexasduw} IO 93 pue Tewiou ST A1T1Tqedeo BuT700D =) Uy

"0, d1/Te oo *xoidde { Ao.ux\wmoxvﬂﬂo 9y} Jo Jeey Oryroadsg :d)

ST 17O umeToajad pom dy. 4 (dn/3y)TT0 3y Jo A3Taead OTITRdS : 4
OILVWIIO SYl woij STTO BUTWODINO pue (y/ ay@rea poey 110 ‘A
SUTWOOUT USeMISq SOURISIITP 2anieiedimy 17 (U/1eo¥)A3T1Tqeded 3uT1o0) :0
‘eTmuio SummoTToF Syl BUTSN ‘HTIVWIIO

a3 Fo (D)A3TTTqedes SuTo0o Syl 91B[MOTE) YSTY 001 ST PEO] TBWMSYL B NG ‘ATTEuLiou
SuTyIoM ST 127000 By} JBUF ATSNIT ST 3T ‘3jod 1sneyxs oyl JO 3no SUTWOd ST IATe 304 JI

3« 4 oA=D

‘JUSTOTIINSUT
ST A31]1qedeo
3uro00
23 Inq ‘(N0
dure] 197000)
3uTyaom

*y3Ty 00} ST PEO] TEUWLSU} V °B ST 191000 34T, °g
(*uo pauany
jou sT dueq
197000 YL)
*3I0M j0U SSOp
*s8ed 1xsu 8y} uo 103BINISY Sanjeisdusy, I9T000 Y]
OTUOA309TH JO SUTI00USIINOIL, 6°7 O3 I9Jo1 ‘I101e[ndel sanjeisdus) OTUOILDST® Y} 107 ¢S9SEBRI0UT
*auo pood ' Aq soeTdey VIV aanjeisdim)
*19pa0 JO 3NO ST I101B[N3e1 oInjeiadum) Syl ‘psieATioR *13pao 10 1T0
ST a0ss21dmod UOTIEAS3TAFSA U} JFL Pue ‘ITNOITO S,I0je[nSer samjeisdwd] 8y} JTNOATI-IA0YS | JO IO ST Joje[ndaia aanjersdi®) Syl | JID 91 JT uenyd
(uotyoadsuy pue
SOUBURIUTER /*°*7 01 JI9F9Y)*I9SUSPUOD PHTO0D JI21BM SUYI JO ITNOATO I93BM SUTTO0D TEUASIUT
3y} 03 *D3® ‘AnJ JO UOTSSUPE JO ©SNEORq JUSTOTJINSUT ST A3T7Tqeded UOTIEeSuSpucd syl (O
*MOT ST 9181 MOTJ B 9SNedsq
JUSTOTIINSUT ST AITTIqedeO UOTIBSUSpUOD B 10 ‘y3noayl Burssed jou ST a93eM BULT00D YL ()
I9SUSPUOD PBTO0D ISIBM YITM DIIVAIIO 3¢ Q)
*30ds 10ss21dwod UOT1EI93TAIod POPROTISAQ) 710
a3 uo poxtedox oq 10U LBW }T SSNEOSQ SOTFJO ANO 1NSUC) °USATS SBM MOOUS B USUM pasned
JorlId B WOLJ MBS B 03 onp 1Ioys sq Aem jueisdTijei syl ‘@anjeisdus) wool B 03 Tenbd T1-0I1 *019
70 0} 9SOTO PUB WTBM 10U ST 1i0d 1SNEUxe Y3 WO ISNEUXY *IUeIs8Tijol JUSTOTIINSUL (§) | SAOQE ‘uey oyl Jo A}TOTAIUSI0D
*90TIJO INO 10BIUC) STSPOW | 03 onp Jcjow uej pepeoTisa) | 1710
*30ds o3 uo atedex =q jouued Sy 1700 030w a3 Jo *o3@ ‘Burddeus ¢3nouang
* 108s92dmod UOTIBISBTAIST I ﬁuwﬂw yuezo 10 adtd s3aeydSTp BY) JO °3EEsig JTNOATO
ooe1deox 01 AJesseosu ST 3T ‘S9SED 9S8l U] 28e3110US 1TO 01 SNp ISPUTILD oY) JO SINZILS ST-DI UOT}BI93T1Jo1 PSPROTIDA0
*19pI0 JO INO ST J0sseadmod uoTIeIRBTIFRL YL (G) | @ACqe | pue A3T]Tqeded UOTIBSUSPUOD
*peoT TEUIS) B :w.E 0031 Jo ssnedeq YSTY ST ormieisdusl STOPOK | JUSTOTIINSUT 01 anp =anssead (*uo peuany
110 oY} 3T 70 ‘sanmjeasdws) TTO YSTY B 1B PoIARIS 10U SeM DLIIVWIIO oYt IT ¥ooD () JuersSTiyea TRUIOUQY |  SdD jou sT duwe
*UOTI0®ATP PABMIOT oY3 UT 3uTI®I0L ST UBRF 93U} JT WO (§) 97000 9YL)
(uoT30adsu] puE SOUBUSIUTENR Juers3tiIex *310M J0U SSOp
[°7 ©1 I9J9Y) °109JI° MOTJ ATB UB PUB 1ISNP JO UOTSSUPE J0F ASSULSPUOD N1 oI () SuT1ETNOITO SY} JO JUNCUE 197000 a3
*20BTg UOTIB]TEISUT g—H*Z O1 19I9Y)°D1° ‘Uel TRTAISNpUT Ue Bursn ‘UOTIBTTIUSA JUSTOTIINSUT UB 03 °np aanjeisdumy ¢S9SBRIOUT
anozdur ‘Iea0 sBuey jesy Y3 2I9UYM ) Oy ST @anjeiedus] SeIUT ATR SUI JO JTWI] 1700 z030W pue I0ss21dmod sanjeiadue)
SuryIoM paepuels sy} fUYSTY 00) j0U ST ASSUSPUCD SY} J0F anjedsdwel oYejur ATe ue It UOTIEISBTATRT 9yl JO samjeisdum) | JHL 110
pue ‘ojenbepe sie syzod 1snEU® puE MEIUT ITR SUY} JI0F SUOTITPUOD MOTF ITB oY} FT N9 () 2wWOp SY} JO OSBIADUT SATSSOOX® Uy | SIT 2yl YSnoulTy °q
9OTAR(]

Apsumy puB IUTOd 89U

2sne) 10911

Kyneg

9TqNOA],

26

12



TENUE | SNTBA 195 U1 ISA0 JULIAND B Aq JIO 10
(eacm 10 /397 Jo @anssead *dois 11 DIIVWIIO Y3 JO suorioung e
jes oy} e JJQ)eanssead jueasdriyol ‘Topou £1oa® 03 seT1dde sTyl y3nouafe
TenuER Ul JO 9SEa1dUT 9ATSSe0x® Aq JJ0 Sdo ‘31ne3 e sey dund uOTIBTNDATO Syl USUM °Z 910N
awop s, 10s592dwod *1IE1S91 ‘US}
uoT1eI98T1J91 SYl JO SSELIdUT (@0 10 ) G Hmma 1B J30) pue ‘ATEOTIEWOINE 19S91 9q 03 WSyl
ojny | @ainjeradus) oaTSSoOXS Aq JjO psuwanl | JHL aosso1dwod UoTIBIS3TAIDA I J0J 3TEM ¢19S91 ATEOTIRWOINE 9SOU} 107
Jo SBUTIpUTM I010W SUY) 1B SSESIIUT *31qe119sa1 A[TEnuem a1 A9yl JT
aadoad 193y Y1 JO SSELIDUT oy | aanjeradum) SATSSEOX® Aq JJO pauany SII ¢SOOTASP O} 19S91 AJ[ENUE) °*9SNED B
oy sanjeiadud)] 9ATSS90xe Ue Aq II0 | TSIH 2}EUTWIT® pue SoUOIMS Jemod pue 1Iels
JUSIINDIBAO + SWOP S, 10ss91dwod 9} Jjo wany °TeudTS 10iI9 UE SNSST
21a0m 10 ) ¢ Jo @ameiadumy UOTIBI93I1Io1 SY] JO 9SEIdUT pue A11eoTiRWOINe dois Asyi ‘3neJ
oy Q0BJINS I9qUEUD A93EeaY 943 1B JJO | ZSIH oy | @2ameiadws) SATSSSOX® AQ JJO pauiAn], I B ST 219y} USyM °©1qEe} ST a3 Ut
: uMoUS Se SWSTUEUDSW 3urliesea oyl oary
Jes9yg UOTITPUC) 3BuTIBATIOV ToquAg pEEN UOTATPUO) SUTIBATIOV ToquAS Topoum yoee 10J S90TASp aaT1oe10ad 9y *T 930N
*so1qnoal ay3 uo Surpusdep
‘paddeus jou =xae Aoy 10 ‘3yBTy padireo oie SBuTaTM ‘SSeTIORISp ST 1INOATO DTAFIDTD
a1 o 1aed jusuodwod yoes JT Yooup ‘A3ney ATTe0TaI0e® ST JIIVIWIIO 2yl JO Sutuoriouny usym sa9Y10 *H
(suo poo8 e £q @oeidey) ‘peddeus uoos JJo
ST 9389y 9y} ‘oseyd yoes usamlaq A1TNUTIUOD JRULIOU OU ST oISyl JI *I931S9} B YITM Moau) *peddeus ST a93E9Yy BYL *O | HO s208 Inq ‘uo
, psuin} ST 1T
*38ed Ixou 93 uo I03BTN3SY Lianjeiodus], 10 ‘uo psuani
OTUOIIOTY JO SuTicoys o1qnoil g°Z 03 I9Jed ‘10len3ei sinjeisduel OTUOAIDSTD Y3 107 jou sT duey
(suo pood ' £q @oedey) *I9pIO JO INO ST VIV 9389y SYL)
a03e n38ea sanjesaduy oyl ‘uo PBWIN} Bq UBD I93BSY Sy JT ‘Usyl *A01eIndo1 sinjeaadwel Sy3 *J9pI0 JO 70 poyoellE USq
JO SPIS I93BSY OU} ITNOITO-1I0UYS *JJO pauany ST IINOITO UOTIRISSTIAIOl oY) 1BYl 2INs oYEl | INO ST Jolp[ndad aanjeisdusy oyf *q 21D sey I91eey
SY3 USyM)
*JJ0 pswiny useq SBY (ZSIH)YIIMS ‘peIEsy
TElawWTq 8ATIUSASId 1EBSUISA0 Y], USUM SSEBSAOUT
*a2pa0 3O 1no sT aadoad SOTASP YL (§) ‘330 Jj0u S90p
*1I0 ou ST 2I9Y], pouwany ussq sey (TSIH)IBISOUISU} ZSIH aanjeasduy
*q-J O} aNp UDN 00} PISESIOUT ISqWELD J21E8sy S} JO ainjeisdum) y % aaTIuRARId JBRUIEAO BT ‘B | TSIH 1T0 =YL °D
*7j0ds =1 uo peatedea aq 30U Aew NI SYF SSNEDDq DOTIJO INO 1TNSuUC) °sel Juers3rizsi
o3 ystuotdea pue 3T aredea ‘o8eyeo] jueas3rTiyex ® pury °1Ioys uni Lew A3Trqeded Buriood
S} INQ ‘PSIBATIOR Bq J0OU PINOM 90TASP aaT109301d yoes ‘jueisBiTyel sy3jo s8eliaoys 03 ang JUeIs3TaIel JUSTOTIINSUI *O
suo pood ' Aq soeydes ‘I9pao JO INO ST 1T USUM °UESTO PUB STqUESSESTP ‘1snp YiM pad801o
ST 3T USYM) °*FTOSIT SATEA JOT[21 Syl JO S1qnoal I0 1sTp Uit =ATeA JOT=1 33 30O 3urdsor) (©
(UOT3D9UUO) I9MOd (-h'Z O1 I9J9Y) °*UOTIODATP osiea@i =y ur Sutuunx sT dund 8yl (f)
(dund =y =oetdey)
*posea109p Sey 9181 93IBUOSTP B PUB InO uiom useq sey dund sy3 3o 1es8 PTOUDOIl YL (§)
(7010w dund 10 Bur1dnod oyi soe1dsy) *JUSTOTIINSUT
*3UTTPT ST 2030W Sy} pue ueyoaq ST Surdnod dund-zojom =yf, (3) ST A3T]Tqeded
(uotaoeumo) 3utdid D-4°Z 01 19I9Y) Burooo
*posSEDId9p SEY ©3B1 UOTIBINOATO B pUB PR1BNIOBR ST SATEA JOT[o1 oyl Inq “(NO
o) ‘enTSss0xe ST ooupisTsaa Burdid B 10 87q 003 ST ITNOATO IO oY} JO 3JTT B3 9UIS () due1 197000)
*JUSTOTIINSUT =swodsq Kew K3T1Tqedeo BUTT00D Syl pue 9SESI0SpP 1M 9181 SBURYDIXD *3urieInoITo 30U ST IO o} SuTaom
1E9Y B ‘UMOp S208 23181 UOTIB[NOATO JTO Ue Ing *TEUIOU ST 1TNOATO UOTIBISZTAFal SU3 FI |20 MOT ST 23Bl UOTIR[NOATO IO UY °q ST I97000 3L, *d
: SOTA(]
Apawsy pue JUIOJ ¥osUD osne) 39911J Rneg a1qnoag,

27

12



*jutod
oazz 2y3 3snfpeax o3 Axessedeu ST 3T () —(°
*aTe 10y sy3 1surede 31os301d
01 *019 ‘USPIdS ‘JPA0D B BuTSn JO YUTYL () -(°
*}TINDATO TJOAIOD DTAIIS[E Y} 01 IA2F3Y

*aanyeaadue) porIroads B S1BOIPUT 10U S90p [BIP
9U} pue pausSSCOT Useq sey TPIp Suriies sanjeiadwsl [TO U3 J10F MOIOSISS ¥V ()
*2anjeisdus] JUSTQqUE UB UBY} JIsY3TY oanjeisdus) B $39918p pue ITe 104 03
posodxs ST 103STUISY) UOTI0919p (@inieisduml oousIeled )sinjeiedin] WOOL Y ®@
*(D o F U A7TEwou
ST }B}SOWISY] SUY3 JO 10119 UOTIBOTPUT U3 )Iopio JO INO ST ADISWOUISY} YT, ()
*o1qIssod a18 sesneo SuTMOTIOT Sl ‘I1B1SOUISy)
S,OTIVWIIO ®Yl JO UOTIEOTPUT SY3 WOL SISFFTP anjeisdmsl [TO 19s oyl usyy (2
*311e1S 10U ABW 101BI93TII91 O} PUB PI1BATIOR
ST 1E3souray} @ATIo9301d sy3 ¢(SSe] 10 ) OT)MO] 001 ST 2anjeradusy JTo ue
woym ¢ (TeucTIdo)IRISOWISY] 2ATIORI0Ad Sanjeasdumi-MOT YITM DIIVWIIO 3 104 (4
*11oM Se 90TASD @AT}o930ad Yoes ¥osy) *JuTuoTiouny
oq Aewm 90TASp 2ATIO9}0ad YL “1JB3S j0U S90p 101BI8TiFel Syl UsyM (B

sy *q

PITNOITO—1IOUS ST I01STULASYD
UOT}0939p @anjeiadusiwool 10
peddeus ST 103STWISY) UOT109319P

doag ainjersdumy (PIbTI)TTO
paddeus ST a03STWISY] UOTIOSISP

2anjeasdue)] wWooX 10 POITNOITO

uoTiezado ~3}JI0Uys ST I01STUISY} UOTIO=19p
SNONUTIUO) simeisdusy (pbTT)T1T0

Po3TNOATO-1I0US
30 paddeus ST I01STWISY] SY3 USYM JTNOATO
uoTye1s3T1Ie1 Syl JO SUOTITpuod JuTieiadp
*1T ooeTdoa ‘pa3Inoarolioys 1o paddeus 10

poreTnsutr A1aedoadwt ST Apoq 101STULISU] S USUM

33 01 OOTq TEUTIIS]} a3 woxF 3uTaTm syl 1By} ATI] OST® ST 1T
PPITNOATOIIOYS ISYITe ST JOISTULIOUY Y} ‘oo 10 O ST SNTBA SOURISTSSI DUYL USUM

*AQOG JB 210l 10 p§W ¢ ST oNTEA SY3 JT TEUWCIOU ST 1] °I91S9) S0UB1STSal
UOTIBINSUT Ue BuTsn *( [EUTUI)-H)1030Npuod SuTyides Apoq DIIVWIIO Pue Surim
$,701STULISY) S} USSMISq SNTBA 9OUBISTSS1 UOTIEB[NSUT UB DiINSeaw pue ‘Apoq

JSTTOAIUCD B3 JO ¥OOTq TBUTULD] SY} WOiJ SUTATM S,I01STULISY} Y} JOOUUODST] (4
(*19B3U00 A3TNBT B °ABY ABW UOTIOBUUCD SYL) *JIOISTULSY} SY} JO UOTIOSUUOD
31 se JeJ se Suramm o3 Yoou) ‘peddeus a0 peTNOATO-1A0UYS ST IDISTULIDYL
*paddeus 10

(*sesesaout @anjeisdue) SY) SB SOSERIDSP SOUBISTSAA L)
*0 Q¢ ST I0ISTUiI=y] =ul e
aamiezaduo) B USYM p§MG INOGE ST JIOISTUHSYY U3 JO oNTEA SOUBISTSSI [EULOU ¥
* % pue Y pUB %y puB 'y STEUTUL®}
33 USBMISQ SNTEA DOUR)ISTSS1 B 9INSEsw ‘I91se) oyl JO =8uex p5y oy3 ul (e
*Apoq I9TTOIIUOCD U} JO HMOOq TBUTUIID] SU} WOIJ
J0ISTUIISY] UOT10919p (2anjeisdwe) 9dUSI9IR1)oInjerads] WoOol PUE I0}STUISY)

uoT}091ep oanjeasdwel (PINDTT)ITO SY3 JO % pue ‘& ¢ 7% 21TM PEs] Y3 JI8UUOIST(J

J101STWIRY], *D

* I938woTIu10d
a3 ooerdea “30BjUCd A3TNEBI B ST 213U3
J0 70133 UB SEY SN[BA SDUBISTSSI 9UF USUM (D)

UT SSNTEA DOUBISTSSA YT,

‘G~ 01 ¢ ST a8uUe1 39S S} USYM SATIO9JI® =B Sesayiusied
*9A0QE UMOUS SB 8q [TTM SOnTeA psansesw oy} ‘Teustou JI
(D) gl “xoadde je juelsuocd ST &y USSMIB] SNTBA SOURISTSS1 oYL

(* 51 *xoadde o3 ( 03 s98uEP)
{53z *xoadde 01 () 03 seBueyo &y pue Y USeMIBq SNTBA SOUR]STSS1 B]

* TEUTWIID] UDES USSM]aq SNTEA 9OURISTSD1 B 9INSEsll ‘93uBa p§Y 9U3 UL TBIp JuTiiss
TEUT o Sq =N oA =Y TETp 48Ul

sanjersdwey (pIbIT){To Y3 Surwing *Apoq ASTTOAIUCD BYL JO YOOIq TeumwI)
oYy woiy IojPwoTIURI0d Byl JO & puB ¢y ¢y STRUTULD) SITM PES] Y3l IOBUUOIS]

| Bren
3uryyes 9anjeiadwel

(PTNbTT)TTO
¢ I1912WOTIUD10J °f

*IToM SB I977013U0D
Y} JO JoqUNU [9poW DU MOUN S0 19 pue Apoq
I9TTOIIUOD 3Y1 0O paised Toqe] oY 03 18Iy ()
*1T soedex
‘9AT109JSp ST Apoq IDTTOIIUCD U3 USUM (T)

*SS91109FSp ST J9][0IIU0D S} ‘19w o1 SBUTUOTIOUNT 2A0]QE aY3 IT
*UO pouaNy ST 1919y U1 ‘1T O] PaUor1II® I91eey B SBY JLIVWIIO oY) USUM
*107ex98Ta3o1 9U} 1IBIS J0U Se0p % PUB Y SUTITNOATO-1I0US
+21071e198 11391 QU3 SIABIS Y PUBR 7§ BUTITNOATO-1IAOUS
‘Apoq 1977013U0D Syl JO YOOTq TEUTULIRY 31 YIIM (4
*9ATI09Ip ST a03en3s1 sanjexsdum) ) ueyl 17ed IS0
¢BUT1TNOATO-1I0US 1931JE USAS 1IB}S 10U S90p TTIS J01eis3TiJel oyl UsyM
(*3321 se uMoys ‘wei3eTp 1TNOATO TOAJUOD SYF UT JOLIUOD dU} JTNOITI-1I0YS)
*}1e18 UED
107e798TaJe1 2yl JT YOOUD pue ¢ITNOATO TOAIUOD Yl UT ‘I0IBISFTAFRL 93 103
10BIUOD PEOT DI IO VIY ITNOATO-1I0US “1IB1S 10U SS0p I01eisdriajel oy} usym (B

ISTTOIIUC) °V

Apamoyg

2INpa201] OTISOUSeRIJ

poyoaY) 99TAR(Q

Yooy pue 91qel SuIMOTIOF oY} O1 IoJai

+J03e N8 sanjersdms] syl Jo 1aed yoee

¢I9pI0 JO MO Sem 101EBINSe1 sameiedus) S IBYY N0 Paan3TJ SEY PUB ,S9SnE) ATSYL PUB S9qNOAL,, O} Paiidfal nok usyy

J01e NS89y @anjeradws] OTUOIIDSTH JO BUTIO0USDIQNOALL

28

12



Equipment Replacement Standards
(1) Equipment with an insulation resistance of not more than 0.2 megohm
should be replaced.
(2) Instruments(Pressure gages, thermometers, etc.):
When an instrument shows an indication error of one scale point or
more, it should be replaced.
(3) Main Equipment(refrigeration compressors, expansion valves, pumps,
heaters, motors,; etc.):
Equipment operating for 5 years or 10,000 hours or less should be
replaced or overhauled.
Frequent ON-OFF relays and refrigeration compressor relays should
be replaced.
%* Users are requested to judge the timing of replacement according to
the conditions of maintenance and use.
* We recommend replacement of OILMATIC which has been operating for

eight years or less.
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3. COOLANT PUMP

3.1

Flood Coolant Pump(Standard Attachment) LSW 15A 0.18 and Gun Coolant

Pump(Optional Attachment) VKP-071A

Parts List

Y @
(\ 7) 7 1| Frame
il D 2| shaft
- [] @ id 11 3| Stator
t
. 41 Rotor
5| Operationside bearing
L) 8
N\, 6 | Non-operation-side
S~ bearing
1 (—fDischarge| 7| Corrugated washer
Port I
e = o 8| Rotating direction
/ @///// inspection window
l 9| End cover
,’ 10 | Runner
— L_ 11| Spiral box
/r"i Suction
\ A | Port 12 | Adjusting washer
N g
q{ i \@) 13| Pump leg
14| Terminal box
LSW15A0.18 VKP- 071A 15| Terminal cable
16 | 0il thrower
Type LSW15A0.18 VKPO71A
Specification
Application For flood coolant For gun coolant
Qutput (W] 180 180
Rated voltage (V] 200 200, 220 200 200, 220
Frequency [Hz] 50 60 50 60
Rated current [A] 1.1 1.2 0.85 1, 1
Discharge rate [£ /min] 10~ 60 ' 75 100
Total 1lift [m] 9~ 5 13~ 8 3
Working viscosity limit 150(CST) 75(CST) 1200 600
[Redwood second]
Standard piping diameter 1/2 1/2
Painting color [PS] Munsell 7.5B 5/7.5 Dark green FM
Pump standard JEM1242
Rough weight [Kg] 13 14 10.2
Remarks
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3.2

Jet Coolant Pump (Optional

Attachment) VKN 91A, LPS 40A

1| Frame
I 2| Shaft
' 3| Stator
4| Rotor
0 o
] =AL o\Q }J ! 5| Operation-side bearing
0 11 i 6 | Non-operation-side
Ly 4 bearing
)
1 | , . D 7 Corrugated washer
o [ R |
SR - 1k 8| Rotating direction
. 2 |r‘ . 2 inspection window
Il Discharge : ]
- Port = i <—3Suction 9| End cover
7 \ Port
/ 1 10 | Runner
—— -
L’ q{ ] %b 11| Bottom plate
- 12 | Adjusting washer
X 13| Mechanical seal
14 | Casing
LPS40A VKN91A 15| Spiral box
16 | Terminal box
17 | Terminal cable
Type VKN91A LPS40A
Specification
Application For flood coolant For gun coolant
Output [W] 400 750
Rated voltage [v] 200 200, 220 200 200, 220
Frequency [Hz] 50 60 50 60
Rated current [A] 2.4 2.5, 2.4 3.2 3.3, 3.0
Discharge rate [£ /min] 140 200 75 100~ 300
Total lift [m] 5 10~5 15~ 8
Max. suction pipe length[m] 0.7 0.7
Working viscosity limit 800 300 32(CST)
[Redwood second]
Standard piping [PS] 1 1-1/2
diameter
Painting color Dark green FM
Pump standard -
Rough weight [Kgl 12.6 41
Remarks
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3.3 0il Hole Coolant Motor and Pump (Optional Attachments)

TOP-2MY-400-206-HWM-VB5

Motor Used YASUKAWA ELECTRIC MFG.
Output Type Frame Poles Rating | Voltagg Fre- Rotation| Current] Weight
(W) No. (P) quency | Freq.
—= 400 FEL-8 71HTB 4 Contin4 200 50 1430 2.2
uous 200 60 1710 2.1 10.0
220 70 1730 2.1
50Hz 4p(1500rpm) 60Hz 4p(1800rpm)
Pump type Dischargg Max. output to Dischargeg Max. output to
rate motor output rate motor output
£ [min £ /min
200W | 400W | 750W | 1500W 200W | 400W | 750W | 15000
—> TOP-206HWM 9.0 3.0 10.5| 25.0 10.8 2.0 7.0] 23.5| 25.0
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Filter Unit

ISH-04-100W

Parts List for ISH-04-100W

IN
Spare Element P—ISH-100W

20| Backup ring Teflon 1 11.25% ¢ 8.4/ ¢ 3
19 | Packing NBR 1
18| O-ring NBR 1 4
17| O-ring NBR 1 7
16| O-ring NBR 1 ”
15| O-ring NBR 1 "
14| O-ring NBR 2 ”
13| O-ring NBR 1 7
12| O-ring NBR 1 JISB2401° 1A
11| Drain SCM3 1
plug
10| Flat SK5 1
spring
9 | Hexagon SCM3 4
socket
head bolt
Bolt SS41
7| Phase SS
flange
Spring SWPA
Relief BSC
valve
4| Indicator 1 set
3| Element SUS304 1 set P-ISH-04-100W
SPCC
Lid AC2B 1
Main body AC2B 1
NoJ Name Material | Q'ty Remarks
O-rings and Packings List
No.| 12| 13| 14| 15| 16| 17} 18 19
Type
ISH-03
G635 G35 G3(¢ 12X ¢ 65/ ¢ 40
ISH-04
Pll
ISH-06
G9(Q G4Y G45 12x ¢ 85/ 55
ISH-08
ISH-10 P13 P14 P5
G10Q G63 G55 12x ¢ 100/ ¢ 70
ISH-12
ISH-16 |G12§ G8Q G7( Pl4 12X ¢ 120/¢ 85
ISH-20
G1453G10Q G95 12x ¢ 140 105
ISH-24 ¢ /9
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1. This cased filter
is very light and
It

consists of a

solid.

aluminum alloy
housing, stainless
element, indicator,
and relief valve.
2. Since it is a
horizontal type
filter,

can be pulled out

the element

in the horizontal
direction even if
there is no space
above.

3. The element uses
stainless wire nets
of 60, 100, 150,
and 200 meshes as
standard
specifications.

4, Clogging of the
filter element can
be confirmed with
the indicator.

5. The built-in relief
valve prevents a

danger caused by

clogging.



4. Lubrication Pump
AMO-11-150S Model pump

Model AMO-150SA-18LP-P
Code No. 202562 _
Motor AC100V 20W 50/60Hz 190
0.83/0.64 A (50/60Hz) 170
Discharge volume 150cc/min  50Hz A1 :}
180cc/min 60Hz ‘;T pht
Discharge pressure |12Kgf/cmXRelief setting pressure) w rEfJ U&* \
Range of applicable| 68 ~ 1800cSt @ i
viscosity ~
Range of applicable [ -5°C ~ +40°C o . I *
temperature Discharge inléd . e -
0il level switch Applicable Max. voltage PTI/S Ql !r'- D)
: AC, DC200V 167
Contactor type : A
(ON at lower limit)
Contactor capacity : . &
30W or 0.5A IR
(Resistance load) i =
Whichever smaller one. Hole for M6 A I"m T "
Pressure switch Capacity : ‘\\ ! ' :
AC120/240V-125VA - IVLAB21) [ ) 4. o o
AC, DC28V-2A o
Model : A —_——— T =
Operating pressure : 5 l
11Kgf/cm2 ON ~ N 1
Resumed pressure : o ! ™
2 )] o
6Kgf/cmZ OFF E // | ~
Tank Full capacity : l
1.82
Effective capacity :
1.524 (H-0/L) JJ
T | w
; Conduit
% & i) 0il level
| |3 Switch
> ACioovV E COM Pressure switch
] Al Circuit protector
; - D ; Pump mounting hole I
whdl k=220 A
e ; RIVV VX ®
1 12 ]33 141516

. g L

Connecting diagram of terminal

0il strainer
e

Return pipe

0il level swir.clL/r 4

Relief set screw

Suction filter (sienn o

Note 1. Lubricant should be used recommended clean one.
2. A suction filter should be replace or clean once a year or more.
3. Avoid a use of this pump in the atmosphere with high produce of

corrosive gas, dust, lmmidity (Within 35 ~ 85%HR).
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5. Pneumatic Devices

Air filter/regulator unit

Outline and features

SELEX FR unit (W3000) is a unit type combined with a filter F3000

which has high eliminating effect of drip and dust and a regulator

R3000 which has accurate and steady pressure setting capability.

It is the most suitable at narrow space.

JIS symbol [' -_—

3@

‘—F\
. \l
4

- enmm—)

—_— =) -

104

No. Part name | Material Part No.

1 Plate cover ABS

2 | Body ADC

3 O-ring SP. NBR F4-550349

4 | Element PP F4-550350

5 | Diaphram ZDC.NBR | F4-550464
assembly

6 |[Valve C3604.NBR | F4-550477
assembly

7 |Bowl PC.POM.PUR | F4-550478
assembly

8 |Bowl guard PA F3-550425

Precaution of use

.Keep away from direct sunlight.

of bowl is poly carbonate.

.Avoid use of chemicals and in the
atmosphere such as thinner, carbon

tetrachloride, alcohol, chloroform,

ethylene trichloride, ester acetate,

sulfuric acid or lye, because material

.To clean a bolw element, use a neutral

detergent for household then linse it

by fresh water.

.Use a pipe‘with 6mm or more for inside

diameter and less than 5m of length

and avoid rise up piping.

.Do not handle with adjusting knob to

transfer the commodity or swing around.
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" Principle of the movements of the automatic drain with manual discharger

(W3000-8-F)

When no pressure acts upon the inside of the bowl, the valve (2 is
forced up by the spring @9 to be in the state detached from the stem
packing @

If more than 1 Kgf/cm2 of pressure acts upon the inside of the bowl,
the receiving pressure of the value (Z becomes larger than the force
of the spring (@ , and the value (} is forced up and sealed with the
stem packing C). Next, when drain is accumulated in the bowl, the
float @ is elevated and the Orifice seat assembly is opened by
the float level arm C). Then, pressed air is guided into the upper
chamber of the valve (2 , and the valve becomes pressurized state.
And the valve ‘(2 is forced down, and when it parts from the stem
packing (), drain is discharged into the atomosphere through following
the arrow mark.

When drain is discharged, the float (:) is lowered and the Orifice
seat assembly is closed by the float level arm @

Then, pressurized air is discharged into the atomosphere through the
Orifice of the valve (2 . '
Whereupon, the receiving pressure of the valve (} from the lower
part exceeds the force of the spring (@ and the valve (2 is lifted
up and sealed with the stem packing (:). As a manual discharging
device is built in this model of machine, it can be used as a manual
drain.

The tube connected to the drain line shall be of ID #6mm and within

Smm long.
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_..—-—.Orlfice seat assembly
:r-—-—@ Float level arm

| _,,,,_@ Spring

@ Filter pad

\@ Valve

@ Float
@ Body

@ Filter cover —
(@) valve packing —

b

@ Stem packing _—

@ Drain seat — |
(@) System assembly

@ Valve holder

@ Drain cock

When the phenomena such as the below occur, replace it with a new

parts (Bowl assemble F4-550178).
a. Drain is not discharged automatically.

b. Air is leaking ceaselessly from the drain port.
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A B4 1 —02—85— 0 2 G—AC1 00wV

el Y o] ]
J18 symbol | [/] T T M ———+—
- - l -
IN f
No. Part name Material
@ | coil Resin
@ | Core assembly SUS405, 316L. 403
® | shudding coil Cu
@ | Plunger SUS405
® | seal NBR-
® | Spring SUS304
@ | o-ring NBR
Body €3771
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Chapter 13 REFERENCE DATA
FOR MAINTENANCE & ADJUSTMENT

. In this chapter, the data necessary for the maintenance and adjustment

of the SEICOS III, and only the point is described.

. As to the detailed operations and adjustments, refer to the instruction

manual or inquire to out service department.

. As to the parts of the device described, inquire to our service

department.
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Sequence Controller
Outline

Model SEICOS III/A CNC unit is a product materializing high speed and
high accuracy through adopting 32 bits of micro-processor.
And complete digitalization of the servo amplifier the reliability
and maintenability of the product.

System construction

The following diagram shows example of the SEICOS III/A CNC unit using
system.

CRT NC operation box

Z
1/0 slave
Machine operation box
— oD
esasansss
& o
ax=l
/ S — |
(:;) Manual pulse generator —
CNC unit
- I
ﬂ i% SLBUS

“ ] [j U U UU giztigibution

“ ” 1, AC200V

AC200v

Servo Servo Servo
amplifidr amplifidr amplifi

Servo
amplifigr

Encorder
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2) Inner systematic diagram

The unit construction block diagram of the control unit is shown

in the below.

External

equipment

(

RS
232C

SPHC

PAT

YUYU <

Serial
1/0

‘v

Color

Monochrome CRT) [

Flat display

CRT | €—

System controller

¢Gne crPy
(uGDC)

CRT controller

NUMC cpuU

NC controller

SAMS
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Servo controller AMP
G | sass
Lsee
) sLaus | 1/0
= | unit
Programmable
controller




3) List of the construction units

The construction units of the control unit is shown in the below

table.

The actual installed position is fixed as shown in the

diagram of the actual installation.

All the units are of plug-in type and can be replaced easily.

(1) List of the units

Name Abbreviation Function . Use
Sub-rack For servo 6 axes control
Power unit MPW 5V-30A +15V-1A, -15V-1A, 24V-1A
System control unit SPHC System . peripheral equipment control
PC unit LSPC Ladder program control
Color graphic unit CGDC Color graphic display
NC unit NUMC Numerical control
Servo main unit SAMS Servo main control, Servo 2 axes control
Servo sub unit SASS Servo 2 axes control
Monochrome graphic MGDC Flat display indication

unit

Monochrome CRT

(2) Actual installation diagram of units

Or MGDC e

Battery \

£8BE

CGDC

LSPC
SPHC

NUMC
SAMS AX1~2

SASS AX3~4
SASS AX5~6

i

SPHC

NUMC

SAMS AX1~2
SASS AX3~4
SASS AX5~6
MPW

MPW

Note) The actual setting positions of the respective unit are fixed as

shown in the above diagram.
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1-2 Function of the Control Unit and Its Handling

1)

Power unit (MPW)

This is DC power supply for each control unit and generates &4CH

voltage of +5V, +15V, -15V and +24V, and powerful signals.

I

ON
OFF
coui
FG

]CRT(AC ouT)
AC200V

CN1

1/0 SLAVE
J(AC ouT)

Aczo0v

FG
+CX

COK

CN2

O PORER

g O +5v
O i
O +15¢
O -15v
B O +24v
(O vr2

] AC FAIL
GND

CN3

FUSE

AC250V
6.3A

]AC IN
AC200Y

JFG

CN4

J —

(1) Output
Item CH1 CH2 Ch3 CH4
Rated voltage 5V 15v -15v 24V
Rated current 3 ~ 30A 0.1 ~ 1A 0.1 ~ 1A 0.1-1A
Ripple voltage 50mV 150mV 150mv 250mV
(p-P)
Overall +100mV +450mV +450mV +840mV
variation - - - -
Method Pendency 7 7 7
intermit character | character| character
tent
&
5‘: 0 :
b © | Operating | 3o . 1.2a ~ 1.24 - 1.24 ~
50| value
°y
% o | Returning | Input
© o .
8 % | method reenter Automatic | Automatic| Automatic
Method Shut-off _— _— _—
25
S perating -
= = | value 5.6 v _— —_— —_—
>3
% o | Returning | Input
& &.| method reenter
Output variable | Enabled Disabled | Disabled | Disabled
(VR1)
Output monitor | Light up | Light up | Light up | Light up
indication
(At nomal time)
(2) 1Input
Item Specification
Input voltage 170 ~ 264V

Input inrush voltage

Less than 30A

ACFAIL

Contact that is turned OFF at
under 120V input voltage,
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2) System control unit (SPHC board)

This is the CPU board monitoring control unit totally.

P1 P3 -
6A P 8A
6C P 8cC
P 1F P 3F 6E P 8E
&
D 10 p 3J 6H P 8H T
o
n
b 1IN
ine
§'L——>§ Check pin
SWi| [Sw gmoTe e
0000000 |is]||1% 00000 000
PS5 P6. 7 P4

2)-1 Connector

Sign - Name Contents

P1 System bus

P3 Local bus

P4 SLBUS SLBUS

P5 RS232C1 RS232C board CH1

P6 RS232C2 RS232C board CH2

P7 RS232C3 RS232C board CH3 (Substrate)
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2)-2 Check pin

Sign Name Contents
TP1 G Logic ground (Black)
2 +5V Logic power supply 5V
3 +12V | RS232C driver power supply +12V
4 -12V [ RS232C driver power supply -12V
5 +24V | General 1/0 power supply 24V
(Main board in not used)
6 TP SLBUS signal (+)
7 TN SLBUS signal (-)
8 TEX SLBUS transmit/receive inverting signal
H : Transmission L : Receive

2)-3 LED indicator

Sign | Name Colour Contents

ﬁEDl RDY Green Light up at nomal
2 | RUN Green Light up at CUP RUN
3 | SLBUS Green Flicker at SLBUS communication
4 | FAIL Red Light up at board abnormal
5 WDT1 Red Light up at watch dog timer time out
6 | PERR Red Light up at system RAM battery error
7 | BAT Red Light up at battery voltage down

(under 2.8v)
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2)-4 Setting of the dip switch

(1) SsW1 ....... Setting of the system start-up mode
— OPEN
1 2 3 4 5 6
. Setting at
Bit g
Contents ROM mode
1 System start-up mode designation Closed
2 DOS start-up ..... Open by all 1, 2 and 3 bits Open
3 ROM start-up ..... Closed by 1 bit only Closed
4 DOS start-up mode designation Open
5 System console data format designation Open
6 Not used Open
(2) sw2 ....... SLBUS mode setting
1 2 3 4 5 6
ON
OFF
OFF
Bit ON OFF std.
1 OFF
2 OFF
3 OFF
4 OFF
5 OFF
6 OFF
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(3) sW3

System mode setting

OPEN
1 2 3 4 5 6 7 8
Contents
Bit.
Open Closed
1 Plasma display
2 When all are open, 8 colors liquid crystal
3 color CRT.
4
5
6
7 Board initialize
8 S-I1I mode | M16-I11 mode

2)-5 Package of the system ROM

(1) Main CPU program memory

When both bits of 1
and 2 bits are closed,
the EL display is
gradation.

The ROM label is to be mentioned as shown in the below figure.

Make package in conformity with the location.

-zz
> 6A

SxRyy

SPHC

Version
Location

e00 200 so0 vee s soe
000 500 000 00e voe 0oe

®ee a0e 00 see su0 oee

- |

(2) Program memory for SLBUS

Substrate name

The ROM label is to be mentioned as shown in the below figure.

Make package in conformity with the location.

\V)
N | =<
O o—NX
TZND

Yy

C

Version
Location

®ce 0ee s0n 200 soe vas
®e8 eos soe 000 a0 cve

—t
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3) Programmable control unit

The is a board controlling the maéhine»sequence

P1

YR3

®
® O

VRl VR2
%145,

k 10K

LSPC
— N ™ - W .
p p T CN1 [cN2z ] &
ooo oo [wm l 000000000
ONf-—"OFF'Z'/ \"'
3)-1 Connector
Sign Name Contents
P1 System bus
CN1 SLBUS | SLBUS
CN2 D/A D/A output for spindle control
3)-2 Check pin
Sign | Name Contents
TP1 TAP SLBUS signal positive
2 TNA SLBUS signal negative
3 TXEA SLBUS transmit/receive inverting signal
L : Recive H : Transmission
4 D/A D/A converter output
5 G Logic ground
6 TPB Key system SLBUS signal positive
7 TNB Key system SLBUS signal negative
8 TXEB Key system SLBUS transmit/receive inverting signal
L : Receive H : Transmission
9 B5V Memory back-up power supply
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3)-3 LED indicator

Sign Name Colour Contents
LED1 | RDY Green Light up at nomal
2 | RUN Green Light up at ladder program RUN
3 SLBUS Green Light on/off at SLBUS normal comminucation
4 | WDT180 Red Light up at CUP64180 watch dog timer time out
S | WDT31 Red Light up at CUP8031 watch dog timer time out

3)-4 Short circuit pin

Sign Name Short Open

JP1 WDT180 ineffective WDT180 effective

The standard is open when the machine is actually installed.

3)-5 Memory protect switch

Sign Name ON - OFF

SW1 Memory write enabled | Memory write disabled

It is OFF when used usually.

3)-6 Variable register .... D/A output adjustment

Sign Name Contents
VR1 Gain adjustment
2 Offset adjustment
3 Negative offset adjustment

3)-7 Package of the system ROM

(1) Main CPU program memory
The ROM label is to be mentioned as shown in the below figure.

Make package in conformity with the location.

PxR I

-2z yy esccescscsaccecess  Vorsion

4 E eos 000 000 s0e o0 see Location

L S P C secssssssccccecess  Sybstrate name
1
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(2) Program memory for SLBUS

The ROM label is to be mentioned as shown in the below figure.

Make package in conformity with the location.

4) Color graphic control unit (CGD board)

xR
E zZZz yy esssasseesceasssee Version
1 0 K o0 600 s0e 000 su0 see Locat 101’1 '
LSPC weecsessessscsssss  Substrate name
—

1J

W

oSy
o6 “

CGDC

ROM
J1
abe
l]lsooe
X1 )
aa a 21e 0 @
(TS o) [TT)
- - - 3leoe
OO0 O Y | nexxe CRT
4)-1 Connector
Sign Name Contents
P1 System bus
CRT CRT For CRT connection
4)-2 Check pin
Sign Name Contents
5V Logic power supply 5V (White)
G Logic groud (Black)
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4)-3 LED indicator

Sign | Name Colour Contents

LED1 | RDY Green | Light up at normal

2 | ACC Green Light up at screen data comminucation

3 | WDT Red Light up at watch dog timer time out

4)-4 Short circuit pin

Sign | Name a-b Short b-c Short
JI-1 H-SYNC negative poiarity H-SYNC positive polarity
-2 V-SYNC negative polarity | V-SYNC positive polarity
-3 V-SYNC normal V-SYNC ground
-4 | H-s¥nC normal (H-SYNC)- (V=SYNC)
synchronized

Ji1-1 ~ 4 are totally used a-b short.

4)-5 Setting of the dip switch

—— OPEN—/7——

1 2 3 4
C10 10 (1 |

. Standard
Bit Contents designation
1 Open

2 Open

3 Open

4 Open

Be sure to used switch openly.

4)-6 Package of the system ROM

(1) Main CPU program memory
The ROM label is to be mentioned as shown in the below figure.

Make package in conformity with the location.

GxRyy
-2z cessssssnsssesecss  Version

7 J eessessesssscsesse  [,ocation

eseccsssesessesces  Substrate name
CGDC ’
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5) Monochrome graphic control unit (MGDC board)

| Pl
TA
7D
&
(o]
&)
=
-_— oy ™
oo e
m ey >
== T - E g
OO0 | CNI1 CN2 o X o)
5)-1 Connector
Sign Name Contents
P1 System bus
CN1 Monochrome CRT
CN2 Flat display
5)-2 Check pin
Sign Name Contents
5V Logic power supply 5V (White)
G Logic groud (Black)
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5)-3 LED indicator

Sign | Name | Colour Contents

LED1 | RDY Green Light up at normal

2 | ACC Green Light up at screen data comminucation

3 | WDT Red Light up at watch dog timer time out

5)-4 Setting of the dip switch

—— OPEN—/——
1 2 3 4

1L 1 17 |

Bit Contents Standard
designation

1 Open

2 Open

3 Open

4 Open

Be sure to used switch openly.

5)-5 Package of the system ROM

(1) Main CPU program memory

The ROM label is to be mentioned as shown in the below figure.

Make package in conformity with the location.

GxRyy

-2z see see cos 000 00s ves Version

7 A 000 000 000 s00 s0e 000 Location

M G D C eee soe oe0 sve sne see Substrate name

—
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6) NC unit (NCMC)

Numerical control main CPU board

Pl P3

ROM

b 116G p 136G

> 11J P 13J

11 p 13L

NUMC

= 2 = 2 x=z¢o
= = 1 = =
00 0000 ¥ | [:] ooooo000 000
’ 1-b
6)-1 Connector
Sign Name Contents
P1 System bus
P3 Local bus
6)-2 Check pin
Sign Name - Contents
5V Logic power supply 5V (White)
G Logic ground (Black)
BATT Battery voltage
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6)-3 LED indicator

(1) ‘status indication"

Sign Name Color Contents
LED1 4 | RDY Green Light up at normal
1 CPURUN | Green Lights up when the CPU is in RUN.
3 | FAIL Red Lights up when the board is abnormal.
2 | WDT Red Lights up when the watch dog timér is in time-out.
5 | SOFTALM | Red Lights up when an abnormal status is detected
in software.
4 Red Lights up when an abnormal status of the servo

SVALM

unit is detected.
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(2)

General purpose monitor indication

. When the power is turn ON.
No.|L6|L7|L8|LO9|LIO|JLI1|LI12|LI3 Contents

1|l —|—-1—-—|—-—10]10O0| ®| @ |ROM check 1

2| — |- | -1 —-10|0}| @ ROM check 2

3|l — | — | — | —10O0] 0] O| @ |RrAM check
al]—|o|o|e|o|o]|o]oO |itialization

s§s| O|O| @] O] O] O] O} O |NC initialization
6| O ® O O O O o O gggngsziogelease
7le|olo|lo|olo|o]| o[y ™

L--LED Q-+ Swich OFF @-~Light up —e.Unstable

. NC opefations

Symbol

Contents

LED 6

7

8

9

10

11

Flickers at the normal operations. (Main loop)

12

Flickers at the normal operations.(50ms scheduled processi

13

Flickers at the normal operations.(10ms scheduled process)

13 - 18



.« When the NC is abnormal

No.|L6|L7|L8|LO9|L10jLI1l|LI2|LI13 Contents
11 O (@) O O O O o O |Bus error
2l 01 OOl O] O | O| @ | @ |Address error
' Unreasonable
3 O O i O O O o O O command
4| — O @) @) (@) o O @® |Subtraction by O
Non-packaging
5 O O O o o O ® O command
' Non-packaging
610 o O O o O ® ® command
71010 | @] OO | O] O O [Monitor alarm
8| O O o O O @) O @ |Monitor alarm
L--LED Q--Switch OFF @ -Light up —-.Unstable
6)-4 Setting of the dip switch
OPEN
1 2 3 4 5 6
Bit Contents Open Closed
1 System start-up mode designation Shift to the | The test mode
2 ROM check NC mode. is not made.
3 Not used
4 Used at debug
5 Not used
6 Not used

. All are to be open at the general use.

. Since the SW5 was proviously used as RAM clear at switching ON, be

sure to be open.
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6)-5 Short circuit pin

Sign

Name

Short Open

JP1

Watch dog timer ineffective

Watch dog timer effective

6)-6 Package of the system ROM

(1) Main CPU program memory

The ROM label is to be mentioned as shown in the below figure.

Make package in conformity with the location.

MxRyy
-z2
11G
NUMC

eseassscenccceeses  Version
oo 0ee s0e s0e coe von Location

escsescecceccsssee  Syubstrate name
- |
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7) SAMS unit (SASS unit)

ROM

143

£d4)

1
LED]
LEDS [ S DlC4
a
[}
o DICs
| 1S
-
(x]
~
~o|~ Dici~DICI0
€9
= 2 1
— [x]
Q
— -
(o]
SIS = pICIL. 12
~ ~
0 1
S DICI1
— g
 amn ]
w |0 Yooic
o apicio
o
o
[}
o
11 | o
1
SAMS unit ...

ASV, and controlling 2 axes.

SASS unit .... A substrate packing 1 piece of ASV, and for increasing the

. A main substrate packaging 1 piece of AIP and 1 piece of

axis controlling 2 axes under the SAMS unit.

Note) The patern of the SASS unit is the same as that of the SAMS unit,

and the parts of the AIP section becomes unpackaged.
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7)-1 Connector
Sign Name Contents
Cp1 Servo local pass Interface between AIP and ASV
CP3 NC bus Interface with NUMC
CP11 ADU interface
Interface with the servo drive unit
Cp12 ADU interface '
CP13 External I/0 interface Interface with SPGX2 and SKIP etc.
CP14 | Optional interface Not used
7)-2 Check pine
Sign Contents
TP1 Logic ground Note) The SASS unit is packaged for only
TP2 Servo monitor 1 TP1 through TP3.
TP3 Servo monitor 2
TP4 +5V
TP5 +15V
TP6 -15v
TP7 +24V
7)-3 LED indication
Operation status
Sign | Color Switch ON Switch OFF
LED1 Green The DSP of the AIP operates Flickers when the DSP of the
normally. ATP operates abnormally.
LED2 Green The DSP of the ASV operates Flickers when the DSP of the
normally. ASV operates abnormally.
LED3 Red An alarm occurs on the The AIP section is normal.
hardware of the AIP section.
LWD4 Red An alarm occurs on the The ASV section is normal.
hardware of the ASV section.
LED5 Red The program is in down- Down-load is complete.
loading.
Note) The SASS unit is packaged for only LED2 and LED4.
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7)-4 Short circuit pin

Sign Name Contents
'DIC1 | AIP change-over Set either AIP1 or AIP2.
2 (or open) .... AIP1 setting (Standard)
1 «e.. AIP2 setting
DIC2 ASV change-over Set either of ASV-1, -B, -C or -D.
DIC3 DIC2 DIC3
2 2 «s.. ASV-A setting
2 1 ese. ASV-B setting
1 2 eee. ASV-C setting
1 1 eees ASV-D setting
Note) It is decided to be set to either AIP1
or 2 by setting DICI.
Open is the same as 2.
DIC4 | AIP function change- | Currently not used.
DIC5 | over Note) It is unpackaged for SASS.
DIC6
DIC7 Test mode 1 Standard setting
2 Test mode
Note) It is unpackaged for SASS.
DIC8 Skip signal change- 1 1Internal skip signal
over 2 External skip signal
Note) It is unpackaged for SASS.
DIC Encoder change-over DIC9 (Corresponding to CP11) DIC10 (DP12)
9 1 Absolute encoder
10 2 Incremental encoder
DIC Analog signal 1/0 DIC11 (Corresponding to CP11) DIC12 (DP12)
11 change-over 1 Analog input (Current detection) ...
12 ««.. Standard

2 Analog output
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Failure Diagnosis and Its Countermeasures

When a trouble occurs, check '"When it occurred.', "What an operation

was proceeded.', "What kind of failure occurred.", and '"How often it

occurred." in order to make an appropriate judgement.

1)

(1)

(2)

(3)

(4)

Pursuit by the alarm screen’

When an alarm occurs in operation, an alarm message is displayed on

the uppermost part of the screen.

SYSTEM FALL POWER SUPPLY ALARM RUDDER ALARM | LSP STATUS

System fail

When a trouble that causes the system fail on the main unit (board)
composing the master unit occurs, an alarm is displayed in this area.

The board name that a trouble occurred is invertedly displayed in

red. The kinds of the messages are as shown in the below table, the
indications with "-W" show that a watch dog error occurred simltaneously.

Up to maximum 3 kinds can be displayed at a time.

- - T 1
| NCIF ‘SPHC CGDC LSPC

t_FCIF—W SPHC-W  CGDC-W '

When it is impossible to specify the defective board, the 'SYSFAIL"
is displayed.

Power supply failure

When a trouble occurs in the power supply for the master unit, it is
displayed on the fixed position. The displaying color is in red

invertedly.

+24V -15V +15V BATTERY INSTANT STOP

Rudder alarm

When an alarm bit stands by the rudder, the specific alarm no. is
displayed. When the plural number is standing, its representative

number is displayed. The displaying color is in red invertedly.

LSPC status

The status of the LSPC board executing the rudder sequence operations

is displayed on this area.
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In the normal status (Green invertedly)
PC RUN : The rudder is in proper running}

In the special status (Yellow invertedly)

AB INIT : The AB phase is in initializing.
PC PAUSE : The rudder is in stopping instantly.
AB SCAN : The AB phase is in measuring.

In the trouble (Red invertedly)

PC STOP . The rudder is in stopping (Especially no error exists.).
LDsum err : The rudder has some check error.

PCsum err : Whole the PC has some check error.

SLBUS err : SLBUS error

non END : No END command exists.

non I-END : No high speed END command exists.

180 INT err : Non definition interruption (64180CPU) occurs.
NMI err : NMI interruption occurs. _

non L-END : No logic analog command exists.

31sum err : 8031CPU has ROM some check error.

31RAM err : 8031CPU has external RAM error.

SLRAM err -: The dual port for SLBUS has RAM error.
SLTBL err : SLBUS table has an error.

STOP [XX] ~: The error status other than the specifications is displayed
' as it is.

PC 7?7 : The operation status other than specifications occurs.

PC DEAD : The RUN/STOP command to the PC that is given when the light

enable switch is operated does not go well.
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2)

Pursuit by the monitor LED of the control unit

A monitor LED is packaged in the respective units in the control

unit, and the status of each unit can be checked.

In the proper status, the status becomes as follows;

All green LED are lit upvand flickered to display.

All red LED are lit OFF.

The unit whose red LED lit up or whose green LED is lit OFF shows

abnormal.
List of LEDs
ORDY ORDY ORDY ORDY OLED :
OACC ORUN ORIN QORIN OLED2 O LED2
QOsSLBUS | OSLBUS OLED3
owr OFAIL OFAIL OLEM4 O LEDS
OWDT180 | OWDT OwT QLED5
OWDT31 | OPERR OSOFT
OBAT ALM QOPOWER
CGDC|LSPC Osv O+5V
AIM
O+15V
OLED6 O-15v
QOLED7 O+24V
QLED8
OLEDI
QLED10
OLBD11
OLED12
QOLED13
SPHC{NUMC|SAMS|SASS |MPW
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Status

Unit LED E F
name name b rror contents actor and measures
Normal
normal
CGDC | RDY(G) O X Unit ready The CPU unit doesn's RUN
properly.
Replace the unit
ACC(G) | Oa Data in Light up at drawing
______ L comminucation alteration (Status)
WDT(R) X O Watch dog Replace the unit
alarm
LSPC | RDY(G) O X Unit ready PC STATUSERROR FACTOR are
displayed on the left corner
of the display
Factorl:
1: Some check error (Ladder)
2: Some check error
(Other than ladder)
At power start- 3: SLBUS error
2P 4: No END command
5: No high speed END command
6: No logic/analogue END
7: 8031 ROM some check error
8: 8031 External RAM error
9: SLBUS 2P-RAM error
10: SLBUS table error
Measure:
16,10 unitsinitializing
operation
Replace 7~9 units
In operation Watch dog alarm
Replace the units
RUN(G) O X Ladder RUN When a SLBUS error occurs,
refer to the error slave by
the SLBUS error table.
SLBUS A SLBUS RUN When a SLBUS commuication
(G) error occurs, flickering is
late.
Refer to the error slave by
the SLBUS error table.
WDT180 X O 64180 Replace the unit
(R) Watch dog
alarm
WDT31 X O 8031 Replace the unit
Watch dog
alarm

13 - 27




Status
Unit LED
na Error contents Factor and measures
me name Ab-
Normal
normal
SPHC RDY(G) O X Unit ready When a watch dog alarm occurs,
replace the unit.
RUNGG) | O % | cup RUN At CUP HALT B
_____ Replace the unit
SLBUS (@) SLBUS RUN Not used
(G)
FAIL X —Q U;xi-t_fll—e- ] -'i';p;gai .;;r;t—m-e-sgage- of the |
(R) unit
1. At DRAM battery errxror
2. At power voltage down
Not more than 24V ——18V
Not more than +15V —= 10V
Not more than -15V —=9V
3. When a watch dog alarm
occurs:
Measures: Replace the unit
fin item 1 and 3.
Check other units
item 2.
WDT(R) X O Watch dog Replace the unit
| alarm
PERR pd O Battery error | Replace the unit
(R)
BAT(R) X (@) Battery alarm | Replace the battery
NUMC | RDY(G) O X Unit ready Watch dog alarm
When a system file ocuurs,
replace unit.
RUN(G) O X Hardware At CUP HALT Replace the unit
abnormal
————————————————— }--——-——-——--———-._—————-—-—— — - — - - o —y Sy
FAIL X O NC system NC initialize is not completed
(G) abnormal at the main power ON.
The software alarm occurs
when the NC unit is operating.
Replace the unit
~‘;D-T-(-C:)_ - —; ———————— w_ azgh_c-l:)g——- - Kt-.; watch dog—time over ’
alarm Replace the unit
X Software At a software alarm
alarm Replace the unit
X O Servo alarm -
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U Status _
nit LED Error contents Factor and measures
name name Ab-
Normal
normal
Power POWER O X Input power 1. AC200V is impressed.
supply (©) alarm 2. The unit fuse is blown out.
Measures:
Check the AC input circuit.
Replace the fuse.
______ JRRDE RPN I S [ ittty
+5V O X +5V shut off 1. Over load current
+15V O X +15V shut off | 2. Deffective power
-15V 0O X | =15V shut off | Measures:
+22V-- [ _O ————— X- T v2av shut off | 1. Remove the other unit to
check.
2. Replace the unit
Note 1) (G) and (R) stand for the LED colour green and the LED colour red
respectively in the table.
2) O» o and X mean LED lighting LED flickering and LED switching

off respectively in the table.
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1-4 Usual Maintenance and Check

1) Maintenance of the back-up battery

A ruthenium battery that has durability and rellabilty is used
for the IC memory back-up.

Its durable years are about 4 years (at 25°¢).

The time to be replaced is shown through lighting of the BAT
and LED on the SPHC unit of the control cabinet and is displayed

on the CRT. Replace it within one week after displayed.
(1) Specifications of the battery

Use a battery with the following specifications
Manufactu;er: Toshiba Battery Co., Ltd.
Model: ER6C
Capacity: 2000mAH

(2) The units required back-up are as below.

SPHC ... For real time lock
LSPC ... IC memory (Ladder program etc.)

(3) Replacing procedures

Il 1. Switch the power off.
OI 2. Pull the connector out and remove the
(-]
JL battery.

U} .—con- ‘ r 3. Equip a new battery in the case and adjust
T nector T;l_.

%i; the direction of the connector to meet
K and connect it. ,

s

————I — 4. Switch the power on and check if the BAT
|~ Battery | LED on the SPHC put out.
]

5. Clear the BAT alarm indication.

? | Case 6. Finish the replacing work within one hour.

2) Adjustment of the real time lock

4

The real time lock is built in the SPHC unit. Though it has been
set at the time of delivery, about 30 seconds error may occur
monthly. Reset it every six month. The real time lock is used

managing the time when an alarm etc. occur.
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1-5 Programmable Controller (Menu Screen)

Shift the processing to the selected screen either by selecting

with the cursor or by entering numbers after the PC menu is

displayed.

Item

Outline of processing

1 [Contact information | Display of each contact (Dummy, X, Y, T, N and M)
and setting of Y contact
2 |Work Display and clear of the work area
3 |[Contact and work Selected display of the contact and work (16 pcs.
each)
4 | SLBUS Data setting of each slave and display of the
SLBUS error
5 |Ward table Data setting of work clear by group
Counter 16 pcs. of the counter from the top (Comments are
given)
7 | Timer 16 pcs. of the timer from the top (Comments are
given) A
8 {System table The words in the work area, binary display, data
setting
9 | System counter 64 pcs. of counter setting
10 | System timer 512 pcs. of timer setting
11 | AB phase table 16 channels of AB phase setting
12 | Alarm PC alarm display and clear
13
14
15
16
17 | Ladder live wire
display
18 | Ladder program Ladder editing
19 { Logic analog The logic analog of the ladder (Refer to the V.
PC logic analog operation)
20 | Step ladder Status display of the step ladder
21 | AB phase measurement | Display of the AB phase wave from and variable
time
22
23
24
25
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Item

Outline of processing

26

27

28

29

30

YUYU memory

YUYU/DON-DON input

31

Comment editing

Editing of each comment

32

System parameter

Setting of variable ete¢..

1. When the key at each screen, the menu screen is displayed.
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1-6 Reference of the Contact Information and
Contact Output ‘

1) Reference of each contact

1l F2 3 F4 FS F6 F7 F8 13
Dumy | X Y T N M Address
Contact Contact Contact | Contact Contact Search
.| F1 | . Dummy contact FOOOH ~ F3FFH
(FOOOH = Specific contact F300H ~ F3FFH = for PC and NC)
.| F2 X contact (Input) FCOOH ~ FCFFH
.| F3 Y contact (Output) FEOOH ~ FEFFH
.| F& T contact (Timer output)  F480H ~ F4BFH
.| F5 N contact (Counter) F4COH ~ F4CT7H
. M contact (M function) F4OOH ~ F47FH

*The M contact displays the contact numbers that the bit is 1
up to Max. 10 points as the characters of "ON BIT = 0001
0002 ...." below the table.

.‘ F9 I Address search : Within the range of each contact.

2) Manual mode

When entering "MANUAL" at the Y contact (Output), the contact

can be changed.

When shifting to the manual mode, the ladder is stopped, and

when cancelled, it rins again.
VAW W W S e a"a " a"a e e Ve
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1-7 Work Data Display Screen

Reference of the work data and work data clear

(Range : 8000H~FFFDH)

1) Reference of data

1 T2 P F4 F5 F6 F7 F8 9
BYTE BYTE WORD WORD ’ Ad
exa- Hexa— dress
Declmal Hecnnal Decimal etimal Search
.| F1 ..... Byte display of the work data in decimal
S F2 1 ..., Byte displat of the work data in hexadecimal
B D 2 T N Word display of the work data in decimal
F4 . Word display of the work data in hexadecimal
LIF9 L L. Address serch (8000H ~ FFFEH)

2) Work data clear (WRITE ENABLE SWITCH ON)

When the "CLEAR'" is entered, the function menu is shifted to

the clear mode.

F1 F2 F3 F4 F5 F6 -.F?7 F8 F9
Dunmy Work Total - nge Cancel
’ Data naglgn
.| F1 «e... Dummy contact (FOOOH ~ F3FFH)

(FOOOH = Specific contact F300H ~ F3FFH = for PC and NC)

F2 cees. HWork (F500H ~ FBFFH)
: ..... Total data (800OH ~ FFFDH)
F&4 ..... Range designation (Enters the start. address and

the end address (5 digits))

However, the following addresses are not cleared.

(D600-D7FF, DFFE-DFFF, FFFE-FFFF, Not more than 7FFF,
More than A80000)

FO | ..... Cancel the clear mode (WRITE ENABLE SWITCH OFF)
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1-8

Contaét Work

Reference of each contact and work data

1) Contact

Max. 16 pcs. of the addresses for each contacts can be selected

and their data are displayed in binary.

Fl F2 F3 F4 F5 F6 F7' F8 9
Durmy X Y T N M Cancel Work
Cintact Contact Contact Contact Contact: :
. «ee.. Dummy contact (0O00H ~ 3FFH)
( OOOH = Specific contact 300H ~ 3FFFH = for PC and NC)
- | F2 l ..... X contact (OOH ~ FFH)
. ... Y contact (OOH ~ FFH)
.[ Fa ! ee... T contact (OOH ~ 3FH)
.| F5 I ..... N contact (0 ~ 7)
.| F6 v.... M contact (OOH ~ 7FH)
.| F7 l ..... Cancel the address (Move the cursor)
.| F9 ..... Move the cursor to the work (3-2)
2) Work
.Max. 16 pcs. of the addresses for works can be seiecced, and
their data are displayed in HEX.
.The address input is HEX input. (O~7FFFFH)
Fl F2 F3 F4 FS F6 F7 F8 F9
Contact
.| F9 | ..... Move the cursor to the contact (3-1)
.‘ P} | .... The address of the position where the cursor is
located is UP.
P{ | ... The address of the position where the curcor is

located is DOWN.

*1f the "LSEIKI" is entered when the cursor is located at the last

position of the work, the cursor moves to the data position and

it is possible to enter.

(This mode continues until the power is turned off.)
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1-9 SLBUS Table Setting Screen (HEX)

.Reference of the SLBUS and data setting

1) Reference mode

.Slave No. ........

.Type ceesesasesnenean

.Slave name cseces

.Classification e

Locatiqn No.

Type of slave

Comment

Classification of slave

.Head channel eev.... AB phase or head channel of A/D

.Channel No. ceeeann .. AB phase or using channel No. of A/D

.Buffer No. Ceeesenanns - Buffer No. of the text

.Buffer size Ceeeienaa Text buffer size

.High spéed input .... High speed data number to the master

byte number -

.High speed output ... High speed data number from the master

byte number

.Input byte number Data number to the master

.Output byte number .. Data number from the master

.Input address ¢eeeses 0O ~ FFH

.Output address «esess O ~ FFH

F2 F3 F4 F5 F6 F7 F8 F9
SLBUS Alter-
Error ation

. eee.... SLBUS transmission error display

.| F9 ve.... Alteration mode (WRITE ENABLE SWITCH ON)

2) Alteration mode

.Slave No. cecenes
.Type . ...... ceeene
.Slave name ......

.Classification ..
.Head channel

.Channel No. .....
.Buffer No. et
.Buffer size  .....

.High speed input
byte number

.High speed output
byte number

.Input byte number

‘1 ~ 1EH.

1

8 characters of English numeric

Key system

0 : Default

(Select finctions)

1

1
1
1
0

~

10H
10H
4

FEH

FFH
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.Output byte number ... O ~ FFH
.Input address ceeesses O ~ FFH

.Output adress  ........ 0 ~ FFH ,
F1 F2 F3 F4 F5 - F6 F7 F8 F
- 1/0 TEXT A/D AB 1/0 Total data| Refer-
+AB Erasure ence
F1 F2 F3 F4 F5 F6 F7 F8 F9
Total data Refer-
Erasure ence
AF8 | ...l Total erasure of the SLBUS table (COOOH~C2FFH)
B B 2 2 Reference mode (WRITE ENABLE SWITCH OFF)
3) Memory format
(1) Slave information
76543210
CO00H O Location No. (7 bits are of slave type)
1 Classification '
L Head channel or buffer No.
3 Channel number or buffer size
5 High speed input number (1 digit).
6 High speed output number (1 digit)
7 Input byte number
3 Output byte number
i Input address (HIGH)
B smmemssosscessosoueses Input address (LOW)
c Output address (HIGH)
D Output address (LOW)
E
F
MWW
(2) Slave name
C200H

8 bytes x 32 pcs.

13 - 37




4) SLBUS error
(1) Display format

.No. esecesssseacssssses Slave location No.
.Contents eveessssssss Error contents (4-4-(2))
.Date ceecsecessesses. Date of error occurrence

.Time esecececsscecsasss Time of error occurrence

*The error information is displayed from the latest one in orfer.
(Up to 63 pcs.) _
F2 F3 F4 F5 F6 F7 F8 F9

SLBUS
Table

/F7| ...... SLBUS table (4-1)

(2) Error contents

.

Error restoration

Time over

Header non-coincidence
Power supply error

IN-BYTE non-coincidence

: Chacksome error

Transmission error

~N O W= O
. . . .

: Control code error
(3) Error buffer clear

When alteration of the SLBUS table is made, the error buffer
is cleared.

(Range : D500H ~ D5FFH)
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1-10 Word Table

.Reference of the word table classified by group and data setting.

.Maximum.group number is 16.

-Whether the head address, data number and write protect is

provided or not is set by ladder.

whether the WRITE ENABLE SWITCH is checked or not.)

(When the data are altered,

1) Reference of the word table classified by group

.Group No. ...... 1 ~ 16
.Group name ..... If group names have been resistered, they
are displayed. (Refer to 31)
.Address  ........ Addresses are displayed from the head address
of group in word unit. )
.Data  ........... Word data (The initial screen is.displayed
in decimal.)
.Comment ..... ... When comment sentences are resistered, they
are displayed. (Refer to 31)
F1 F2 F3 F4 F5 F6 F7 F8 F9
Decimal | Hexa- Alter-
decimal ation
. ...... The word table is displayed in decimal.
. «++++. The word table is displayed in hexadecimal.
.IF9 ceeen Alteration mode (WRITE ENABLE SWITCH ON, if
' necessary)
2) Data alteration of the word table classified by group
.In case of decimal display, it is entered in decimal
(Within 5 digits)
.In case of hexadecimal display, it is entered in hexadecimal
(Within 4 digits)
F1 F2 “F3 F4 F5 F6 F7 F8 F9
Decimal | Hexa- Total data Refer-
decimal Erasure ence
. ..... . Decimal display of the word table
. ...... Hexadecimal display of the word table.
. ...... Cleared from the head address classified by
.group by data number.
JdFO L L. Reference mode (WRITE ENABLE SWITCH OFF)
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1-11 Counter

-Reference of the counter (16 pcs. from the head) and data setting

.When setting data, the WRITE ENABLE SWITCH is not checked

1) Display of counter values

.Maximum value .. Counter Maximum value

.Minimum value

«+. Counter Minimum value

.Comment cecee.... When comment sentences has been resistered,
they are displayed (Refer to 31)

F1 F2 F3 F4 F5 F6 ° F7 F8 F9
Alter-
ation

. P . Alteration mode
2) Alteration of the counter (Decimal input)
.Maximum value .. 0 ~ 9999
.Minimum value .. 0 ~ 9999
F1 F2 F3 F4 FS5 F6 F7 F8 F9
Total data Refer-
Erasure ence

[

.| F9

eeces. Erasure of the counter (16 pcs. from the head)

area.

Range (E600H ~ E61FH

+.0es+ Reference mode

3) Memory format

(1) Counter data (2 bytes x 16)

E600H

Max. value

Max. value

(2) Counter work (2 bytes x 16)

EDOOH

Min. value

Min. value
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1-12 Timer
_Reference of the timer (16 pcs. from the head) and data setting
.When setting data, the WRITE ENABLE SWITCH is not checked

1) Display of the timer value

.Unit “iuuiee.v.. Unit of the timer (As to the details, refer
to 7-2)

.Setting ........ Time of the time-out

.Remaining time .. Time till the time-out (It is displayed by
' the SET flag ON)

UP  svveeeeeses.. AL time-out, "U" is displayed (It is displayed
by the UP flag ON)

.Comment ..v..... When comment sentences has been resistered,
they ate displayed (Refer to 31)
F1 F2 F3 F4 F5 F6 F7 F8 F9
Alter-
ation

. ve.... Alteration mode

2) Alteration of the timer value

.Unit tiieiee.. ms" (0.1 second) uM (0.1 minute)
wH" (0.01 second)

.Setting time ... 0O ~ 9999 (Decimai input)'

F1 F2 3 F4 F5 Fb F7 F8 9
Total data Refer—
E rasure ence

. ..... Erasure of the timer (16 pcs. from the head)
area.

Range (EOOOH ~ EO2FH  E700H ~ E72FH)
. ..... Reference mode

3) Memory format
(1) Timer data (3 bytes x 16)

EOOH Unit (S,M,N)
Setting time (LOW)

Setting time (HIGH)

(2) Timer work (3 bytes x 16)

E700H Status
Time-up time (LOW)

Time-up time (HIGH)
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1-13 System Tab le

1) Reference of table and data setting

F1 F2 F3 F4 F5 F6 F7 F8 F9
WORK eﬁgED BIT " | Selection| Alteration
Decimal gecxmal ’ (Reference)
.|F3 eee... The word table is displayed in decimal
Address range
‘ (DOOOH ~ D2FFH)
.| F& ve.... The word table is displayed in hexadecimal

F eee... The bit table is displayed (The head address and
data number are set by the system parameter)

v..... Tables other than the word table are selected.
(As to the details, refer to 8-2)

JF9 L e The reference mode and alteration mode are changed
over .

]
(0] wvn

#When the alteration mode is set, turn the WRITE ENABLE SWITCK ON.

2) Selection of table

F1 F2 F3 F4 F5 F6 F7 F8 - F9
BYTE BYTE WORD eﬁggb BIT Setting Table Alteration
Decimal etimal Decimal gecnnal : (Reference)

ee.... Decimal display in BYTE

-

«e+... Hexadecimal display in BYTE

.
nN

ee.... Decimal display in WORD

w

F

.

...... Hexadecimal display in WORD
...... Binary display in BYTE

Setting of the address and data number (As to the
details, refer to 8-3)

b}
~

Word table display (As to the details, refer to 8-1)

)

o) | ™ )
O [o 2] w ~ —

The reference mode and alteration mode are changed
over.

1y

#When the alteration mode is set, turn the WRITE ENABLE SWITCH ON.
3) Setting (Address and data number)
.Address . Range (8000H ~ FFFDH)

.Data number MAX. 4OOH (1024 pcs.)

#The set address and data number are not erased even if the power

is turned OFF.
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1-14 System Counter

.Reference of 64 pcs. of system counter and data setting

1) Display of counter values

.Maximum value .. Maximum value of the counter

.Minimum value .. Minimum value of the counter
F1 F2 F3 F4 F5 F6 F7 F8 F9
Alter-
ation
JF9 | ae... . Alteration mode (WRITE ENABLE SWITCH ON)
2) Alteration of counter values
.Maximum value .. O ~ 9999 (Decimal input)
.Minimum value .. 0 ~ 9999 (Decimal input)
F1 F2 F3 F4 F5 F6 F7 F8 9
Data Refer-
Erasure ence -

7

.| F7

..ees. Erasure of the counter area

Range (E600H ~ E67FH EDOOH ~ ED7FH)

.e.... Reference mode (WRITE ENABLE SWITCH OFF)

3) Memory format

(1) Counter data (2 bytes x 64)

E600H

(2) Counter work (2 bytes x 64)

EDOOH

L e - e e - = - e -
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1-15 System Timer

.Reference of 512 pcs. of system timer and data setting

1) Display of timer values

.Unit e .. Unit of the timer (As to the details, refer

to 10-2)

.Setting time ... Time of the time-out

.Remaining time .. Time till the time-out (It is displayed by

the SET flag ON)

AP s, we... At time-out, "U" is.displayed (It is displayed
by the UP flag ON)

F1 F2 F3 F4 F5 F6 F7 F8 F9
Timer Alter-
Search _ation

. eee+s. Timer search
JF9 | ...... Alteration mode (WRITE ENABLE SWITCH ON)
2) Alteration of timer values
Unit  .eeeeeene.. MS" (0.1 second) "M'" (0.1 minute)
"H" (0.01 second)
.Setting time ... 0 ~ 9999 (Decimal input)

F1 F2 F3 F&4 F5 F6 F7 F8 F9
Timer Data Refer-
Search Erasure ence

.| F1 veveo. Timer search (0 ~ 3F7)

. veee.. Erasure of the timer area
. ...... Reference mode (WRITE ENABLE SWITCH OFF)
3) Memory format

(1) Timer data (3 bytes x 512)

EOOOH Unit (S,M,N)

Setting time (LOW)
Setting time (HIGH)

e - = = e - e - - - =

(2) Timer work (3 bytes x 512)

E700H Status
Time-up time (Low)

Time-up time (HIGH)
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1-16 AB Phase Table
.Reference and setting of 16 channels data of AB phase
.Whether the AB phase is used or not is set on the SLBUS table

1) AB phase table display
.Ring counter ... Max. value of the AB phase
.Current counter . Current value of the AB phase

.Multiplier ..... Set whether the pot is proVided every n number
of the AB phase counter

.Distance-to-go .. Remaining number to the multiplier value
.Current status .. Phase status of the current AB phase

.Set status ..... Phase status of the AB phase increasing/
decreasing the current counter .

F1 F2 %) A F5 F6 F7 F8 F9
Alter-
ation

. ...... Alteration mode (WRITE ENABLE SWITCH ON)

2) Alteration of the AB phase counter (Decimal input)
.Ring counter ... O ~ 16383 (3FFFH)
.Current counter .. O ~ 16383 (3FFFH)
.Multiplier ..... . 0 ~ 255 (FFH)
.Distance-to-go .. =-127 ~ 128 (80H)
.set status ve.... 00, 01, 10, 11 (BIT of phase_and B phase)

" Fl F2 F3 F4 FS F6 F?7 F8 F9
Data Refer-
Erasure ence

[F8 ] ...... Erasure of the AB phase table area
Range (E680H ~ E6BFH  ED8OH ~ EDBFH)

.| F9 ...... Reference mode (WRITE ENABLE SWITCH OFF)
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3) Memory format

(1) AB phase data (4 bytes x 16)

' E680H

BA

(2) AB phase work (4 bytes

ED8OH

Ring counter (LOW)
Ring counter (HIGH)
Set status (Lower position 2BIT)

Multiplier value (Magnification)

x 16)

Current counter (LOW)
Current counter (HIGH)
Current status (Lower position 2BIT)

Distance-to-go

13 ~ 46



1-17 Alarm
(1) Contact No. of the PC alarm is displayed,
(2) When the message for the contact No. is resistered in the
alarm message area, its contents ate displayed (Refer to 31).
F1 F2 F3 F4 F5 F6 F7 F8 F9
Clear
. ...... The PC alarm is cleared

(3) Address for alarm

The addressws and the byte number are set by the system

parameter.

(Range : FOOOH ~ F3FFH)
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1-18 Step Ladder
The status of the step ladder is displayed.
1) Step ladder (Momitor)

(1) The comments for the step ladder that No.0 ~ No.19 are used
are displayed.
(2) The step count of theAstep ladder that No.20 ~ No.59 are used
' are displayed.
(No comments for the step ladder of No.20~ No.59 exist.)
*Ladder in operation (coment and counter) is displayed in red or

similar colour.

F1 F2 F3 F&4 F5 F6 F7 F8 F9
Search
JF7 ] ..., The step ladders, O ~ 19 (detailed) are searched

2) Details of the step ladder

(1) The details of each step ladder are displayed.

(2) 30 pcs. per page (When there are more than 30 pcs., pages are
displayed).

(3) When the step ladder being displayed is in operation, the

counter in operation is enclosed with a frame.

F1 F2 3 F4 F5 F6 F7 F8 9
Search Initial
Screen
JAF7 ] ... The step ladders, O ~ 19 (detailed) are searched
. , ...... Returns to the step ladder (Moniﬁot) (20-1)
3) Address

(1) Max. value (1 ~ 50)
A10000H ~ (No.0O ~ No.12)
A20000H ~ (No.13 ~ No.19)

(2) Work area (EFOOH ~ EFFFH)
1 data 2 bytes
76 5 43 210

EFOOH Flag (1 : execution 0: Stop)

Step count (Step counter in operation)
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1-19

Comment Sentence Editing

Editing of the comment sentence such as alarm, counter, timer and

table.

1) Screen of selection

° Icem Max. character Data range Memory using | Memory re-
number for 1 data number maining number
Alarm 70x20 000~3F7 XXXXX XXXXX
Counter 30x1 0-7, 10-17 XXXXX XXXXX
Timer 3ox1 10-7, 10-17 XXXXX XXXXX
Table 30x65 1 ~ 16(D) XXXXX XXXXX
Step ladder 30x51 0 ~ 19(D) XXXXX XXXXX
Results after data input
" @*" is moved and editing items are selected.
2) Comment sentence display
I1f the comment sentence for the items selected is resistered
in one line, the characters, '"*** message not found **%!" are
displayed when the comment sentence is not displayed.
F1 F2 F3 F4 F5 F6 F7 F8 G9
Editing Dupli- | Ex- Delete Erasure End
cate change
.| F1 «e.... Editing of each comment sentence (As to the
details, refer to 31-3)
.|F2 ceeee Some comment sentence are duplicated to others

[

.| F&4

[

s e e o s

e o s e 0o

e s o o 0 o

(As to the details, refer to 31-4)

The comment sentence {s exchanged (As to the
details, refer to 31-5)

The comment sentence is deleted (As te the details,
refer to 31-6) '

The comment sentence for the selected items is
cleared (As to the details, refer to 31-7)

Returns to the select screen (As to the details,
refer to 31-1)

*The relations between the number when the data is made and the

actual data (address or number), refer to (31-8).
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3) Editing mode

(1) Move the cursor to the number desired to edit and either

press the input key or enter the number.

+Alarm 4 digits input (Hexadecimal for the upper 3

digits, octal for the latter 1 digit)
.Counter 2 digits octal input (0 ~ 7, 10 ~ 17)
.Timer 2 digits octal input (0 ~ 7, 10 ~ 17)
.Table 2 digits decimal input (1 ~ 16)

.Step ladder 2 digits decimal input (0 ~ 19)

(2) Regulations for editing

Max. Max. No. Data
character |of line
Alarm 70 20 Alarm message
Counter 30 1 Name of counter
Timer 30 1 Name of timer
Table 30 65 Group name in 1st line
Details after 2nd line
Step ladder 30 51 Step name in 1st line
Details after 2nd line

*1f more than Max. characters X Max. lines are entered, characters,
"EDITING BUFFER OVER" are displayed.
(1f making a new line is entered, it is regarded as one line is

entered.)

(3) When the number entered has been already resistered, all the
comment sentences of that number are displayed.
(The parts which are not displayed on one screen are displayed

when the role key or the arrow key is pressed.)

Editing screen N o. xxxx

1 2 3 4 5. - 6

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX !
Line changing
Comment sentences
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(4) Roman letter input of comment sentences

F2 F3 F4 F5 Fo6 F7 F8 F9

F1
‘Half . Kata Hira SJIS Not Not Cqn- | Regis— End
Size kana gana Ygéigﬁn- Y§§§§§ ter

(Example) AIUEO

F1 Half size --- 7{%1%}

Katakana —---7 A % LHF
Hiragana ---HWI I B
SJIS ——— Not converted (Converted by entering the shift
JIS code)
Not converted ——— AIUEO
(Half size)
Not converted ——— A I UEO

(Whole size)

*Even if romam letters which is disable to convert are entered,

and keys other than [ NOT CONVERT | is pressed, it is nmot

converted.

*When whole sized characters are ranged 2 lines, the last one
character of the line becomes space, that character moves to

the next line.
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(5) Other keys

F7 Register ~---— The contents of the editing

screen is registered in the memory.
*When this key is selected, a message is displayed. If a process

is executed, enter "Y" and if it is stopped, enter other key.

F9 End ———- The editing screen is cancelled.

(The memory is not change.)
*When this key is selected, a message is displayed. If a process

is executed, enter "Y" and if it is stopped, enter other key.

INPUT Making a new ---- This is displayed by '"!'" on the °
line editing screen.
*When this key is selected, "!" is displayed at the position of

the cursor and the cursor moves the head of the next line.
(1f it is the last line, it is the head of the first line.)

This is used when data are wanted to be divided to two lines.

REASURE One character --—— One character is erased from
is erased the screen being edited.
*When the corsor is located at "!", if this key is selected, the

data in the next line moves forward.

(The data are connected to the forward line.)

CANCEL Cancellation --—- The input data before alteration

are cancelled.

This key makes two processes.

(1) 1f it is after alteration of the data, the data before

alteration are displayed, and realteration can be done.

(2) 1f it is before alteration, that data are cancelled.
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4) Duplication

(1) The number of the duplicating origin and the number of the
duplicated matter are entered by the purport of editing

number.
(2) The number of the duplicating origin is to be registered.

(3) A new number of comment sentence can be made up.
(During duplicating, the memory is filled up, the data are
cut on the way.)

5) Exchange mode

(1) No.1 and NO.2 to be exchanged are entered by the purport of
deiting number. (31-3-(1)) .

(2) No.l and No.2 are to have already registered.

6) Elimination mode
(1) Enter the number to be eliminated with the purport of the
editing number. (31-3-(1))
7) Erasure mode

(1) This is used when desiring to erase all the registered
numbers.

(Only the data of the items selected in (31-1) becomes object.)

*When the above modes are selected, the message is displayed.
If executing the process, enter "Y" and if stopping it, enter the

other key.
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8) Cdrresponding table of comment sentences and data

(1) Alarm

F200H

(Head address)

oo |- |

[ N —N T ]
oo |©o
[ Ko K ) N ]

o|lojojo
oI |

[— 3 N —3 K ¥
OO | |-

L

Alarm display screen

~J

Alarm

(2200)

(2201)
(2215)

[2217)

ERROR 00
ERROR 01
ERROR 02
ERROR 10
ERROR 11
ERROR 150
ERROR 151
ERROR 170
ERROR 171

(2) Comment timer

-~ ON N B W - O

- O N AW - O

Alarm editing

ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR

~ ERROR

ERROR
ERROR

00
01
02
10
11
50
51
70 .
71
100
101
102
150
151

170
171

Comment

Timer

16

17
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(3) Table

Table

BWwW N

No.01 XXXXXXXXXX
XXXXXXXXXX
XXXXXXXXXX
XXXXXXXXXX
XXXXXXXXXX

Table

C-SER Vi, N1

No.02 XXXXXXXXXX
XXXXXXXXXX
XXXXXXXXXX
XXXXXXXXXX
XXXXXXXXXX

AP - A

(4) Step ladder

XXXXXXXXXX
XXXXXXXXXX
XXXXXXXXXX

5 2

it

02

Step ladder (Monitor)

XXXXXXXXXX
XXXXXXXXXX
XXXXXXXXXX
XXXXXXXXXX
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Step
6]
1
2
1
FeHE
1
1

ladder editing

XXXXXXXXXX
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1-20 System Parameter

. Reference and setting of the system parameter data

. Max. 64 pcs. of variable address and byte numbers etc. can be set.

1) Reference of parameters

. No.1 through 64 are displayed in HEXADECIMAL and BINARY by byte.

F1 F2 F3 F4 FS F6 F7  F8 F9
Alteration
N Alteration mode (WRITE ENABLE SWITCH ON)
2) Alcteration of parameters
. No.1 through 64 are entered in HEXADECIMAL by byte.
F1 F2 F3 F4 F5 F6 F7 F8 F9

Total data] Reference

erasure
. «.... The system parameter area is erased.
Range (C3COH ~ C3FFH) '
B IETY Reference mode (WRITE ENABLE SWITCH OFF)
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1-21

PC Status

The following status is displayed on the PC status area at the uppermost

stage of the screen.

Travel status

PC STOP ..... In ladder stop
AB INIT ..... AB phase initial
PC RUN ..... In ladder travel
PC PAUSE ..... In ladder pause
AB SCAN ..... In AB phase measurement
LDsum err ..... Sum check error of the ladder program
PCsum err ..... Sum check error of other than the ladder
SLBUS err ..... SLBUS error
non END ..... No END code
non I-END ..... No constant period ladder END code

180INT err ..... None definition interruption (64180)

NMI err ..... NMI interruption
non L-END ..... No logic analog END code
31sum err ..... 8031ROM sum check error

31RAM err ..... 8031 external RAM error

SLRAM err .....
SLTBL err .....
STOP(Error No.)

WRITE ENABLE SW, Free mode

When 55H is written in the
mode that the WRITE ENABLE

PC contents are rewritten.

When this WRITE ENABLE SW is in free mode,

SLBUS 2P-RAM error
SLBUS Table error

«sess Errors other than the above

alarm

address A00629H on the HI board, the free

SW operations can be omitted is set when the

the characters "WENB. SW Free'

" are always alarmed on the upper stage of the screen.

Alarm No.

When the alarm contact stands, the youngest No. of them is displayed.

Alarm Free mode alarm Travel status

20Q2 WENB. SW Free PC RUN
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2. PC Logical Analog Operation

This manual describes operating method about the PC menu items

"LOGICAL ANALOG" of SEICOS-I11.

2-1 Outline

The logical analog of the PC ladder can monitor the sequence status

of Max. 8 contacts during ladder travel.

The trigger conditions that acts as the monitor start point can combine
Max. 8 conditions.

In even each condition, a chance that consists of the combination of
several contact status can be set.

The variation status of the monitor contact data sampled is expressed

in wave form diadrﬁm plainly.
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2-2 Logical Analog Screen Composition

The logical analog screen consits of the following items.

@® Trigger condition ....... Describes the arithmetic formula of cthe
expression trigger -parts A through H.
@ Trigger part condition .. Describes the arithmetic formula of the
expression . contact giving trigger. Max. 8.
® Monitor contact No. ..... Describes the monitoring contact No..
Max. 8. »
@ Status area ............. Displays various sampling status and
sample time.-
® sample data diagram ..... Wave form diagram of Max. 400 of sample
dacta.
® Sample data magnifi- . ,,. Magnified wave form diagram of a part
cation diagram of data.
@ Dpata input erea ......... Input erea of the condition expression.
® — |Trigger: A+B*C -
r A:X100+-X101 True value: QOnitced
B:Y200* (Y201+WY202) Data coincidence: —~
C:QF502=2F Scarc-up:
D: Starc—down: i
)] E: Data coincidence:
F: Qxxxx=xx
G:
— | H:
— BAS+00 68-00 4E 28 6F+00
® scored Trigger Scandard ;099  00:00 00:00 13:46 00:00
potnter : 301 delay :300(000) Trigger scarc Scope :099  10. 10 00.05 11.66 00.05
— | 1:2002 ¢
2:YIF4 b
3:Y100 :
) 4:120 ® : ®
s: é
6 : E S
7: ; 5
e i
e e eteeeeceenecmeecmmmcceaceceancecanmaanaanad
@ —
GO Stop Std. set | Condition | Delay Live
] 2 3 | secring 4 5 6 7 L ladder9
Screen 1 and F menu 1
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2-3 Grammer of Trigger Condition Expression

(1) General condition expression

The condition expression of trigger and trigger parts is the

same as general four rules of arithmetic in principle.

The operator and priority are shown in the following table.

Priority Operator
High Monadic operator .... Pseudo value : - Start-up : U
Start-down : W
Priority ...eeevccee. Parenthesis ( )
AND ....... teesesesss ¥
Low OR ..ocevnnnn ceseenes +

(Example)
.Pseudo value contact ...#iX 1 20 (Concept of B contact)
.Start-up contact .......§E21

.Start-down contact .....%Y(021

JPLIOTILY veveveveneneees T3] %31 00+HY1F2+Y40F*x—2003%

(2) Coincidence condition expression

The coincidence condition expression is a special condition

expression that becomes true when a specified address content

coincides with the comparision value.

As it is of fixed type, it is impossible to coexist with the

arithmetic formula of the previous item (1).

Coincidence condition expression Qxxxx=x

Comparison value 2 digits
(Hexadecimal description)

Address &

digits

(Hexadecimal description)

(Example)

Q520D=A2 .... Whether the contents of the address AO0520DH is A2H.

2-4 Editing of the Condition Expression

(1) Editing procedures

C) When F menu 1 "4. CONDITION SETTING' is pressed, F menu2 is set.

Trigger: A + B * C

L-—Item cursor

A:X100+-X101
B:Y200* (Y201+WY202)
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(Eimination : Erasure key)

Condition |All clear
clear 7 8

Line
5 clear 6

®

®

(2)

(3)

@

F menu 2

Red framed item cursor is displayed on the condition item.

If there are defined describing contents, they are invertedly

displayed on the data input area.

An editing cursor with pink under bar appears in the last of

data.

The data editing is of screen editing type correcting

while moving the editing cursor.

Returns of F menu 1 by the "RETURN" key.

Editing
General

Special
i

———

ERASURE

INPUT
SPACE

F5

F6

F7

key

characters are always entered by the insert mode.

keys other than that have the following functions.

.

'

The condition item cursor moves.

The edting cursor moves _

The characters of the cursor is eliminated and the
right adjacent charactor line is shifted to the left.
Input characters are defined.

It is possible to use in order to make easier to see.
It doens't influence upon the grammar formula.

The "LINE CLEAR' erases all the contents of the data
input erea.

The "CONDITION CLEAR" erases all trigger and trigger
part condition expression.

It doesn't influence upon the monitor contact No..
The "ALL CLEAR'" erases all the condition expression.

(Including the monitor contact No.)

Input charactor limit

Characters are limited depending on condition items.

Triggét

() +*
Described by the arithmetic formula of the
Example : A*(B*(C+D)+E)

Max. 60 characters.

A~H,

trigger pares.

13 - 61




@ Trigger parts ... Max. 60- characters 0-9, A-H,
: ( )+*,Q=, Contact terminal XYTNM
Arithmetic formula of contact No. name or
coincidence codition expression.
Example : X100%(X101+2031),QF201=34
(:) Monitor contact No. ... Max. & characters. 0~9, A-~F,
Contact terminal XYTNM
The current contents are once cleared
by reentering just after item travel or

just after definition, or by entering

contact terminal XYTNM.

2-5 Setting of the.Delay Value

The storage capacity of the sample data is Max. 400 points.
It is a delay value that designates sample amount among them afrer

trigger point.

Start Trigger point End
| | _

[--Delay value----
———————————— 400 points - -—-==-—-——-=---~*<

(:) When pressing F menu 1 "5. DELAY", it bec;mes standby for entering
a value.
Triggrt value (1~400)
(Suspension : Cancel Correction : Erasure) ... ?
C) Enter a value. When the value is unsuitable, the “DELAY VALUE
ERROR" is displayed.
C) The input value is displayed on the trigger delay item at the

status area of the screen.
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2-6 Sampling Start

@

© 6 06

2-7

Press F menu 1 "1. GO".

When the PC ladder is stopped, an alarm occurs and it is
ineffective.

When it is already in sampling, it is ineffective as well.
The "IN SAMPLING ..." display starts blinking.

Whether the trigger is provided or not is displayed on the
status area of the monitor.

The sampling is completed upto the delay value, it ends
automatically. .

The sampling data diagram is displayed.

Sampling Stop

This is used when desiring to stop sampling forcedly.

@

@
©)

Press F menu 1 '"2. STOP".
When it is not in sampling, it is ineffective.
The "STOP" is displayed)

A sampling data diagram upto halfway is displayed,

2-8 Sampling Status

There are three function that can monitor during sampling in the

status area.

Store pointer Trigger delay

®

o @

Store pointer .... 000~399. It indicates the store pointer in
sampling.

If éome variation occurs in sample data, data are stored and the

store pointer increases by one.

The number next to 399 is varied to O and rotary.

Trigger delay .... Delay setting value and remaoning numbers in

parenthesis.

The remaining numbers are decreasing toward O from the setting

value.

When this becomes O, the sampling is completed.
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C) Trigger status ....
''NO DATA" : The status that the sampling data are
_ completely cleared,
“TRIGGER STANDBY" : The status that the trigger is not
engaged yet. '
“"TRIGGER ON' : The ctrigger is engaged.
. The display is blinking.
"SSAMPLE COMPLETION' : The sampling is completely proceeded

upto the delay value.

2-9 Sample Date Diagram

The sample data diagram is a wave form diagram that Max. 400 points
portions of sample data are visualized. Sampling is taken only when
the data are varied. Since the before and after sampling data are

not in proportion to the time due .to this, time difference is indicated

as supplement on the data diagram.

@ ® ® ®-
Time difference Scope Scope +1
between scop Time Scope Time
and reference difference difference
BAS+00 #8-00 ¥ 28 Bl00
Reference:099 00:00 00:00 13:46  00:00
Store:302 Trigger:300(000) 10.10 00.05 11.66  00.05
point delay
Valuer--==---=-===-="===--" ]
. ' '_“l—_ '
Y101 Ny . ,
1210 E i
:300 L ; ;
X1l =g 5 g
:X1F] p— :
i )
. ) N maae
12001 MU U @ cripren) : :
i i
' @ Reference line @ Scope(RED) i ® Enl i
. ! nlarged vie
EREE TR R Rl R (CXAN)-~- 400 points ------------------------- - & v

: showing the
‘0 point 399 points’ scope
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Name of each part and its function are shown.

@

Scope (Red) .... An indicator preéenting the enlarged wave form
view.

The current point number is displayed on the status are '"SCOPE".

It moves point to point to the left and right by-—— —»keys.

However, when the clip described later exists, it moves to the

start-up and start-down point next to the clip data in high speed.

Reference line (Cyan) .... A reference line fdr measuring the time

difference between scopes.

The current point is displayed on the status area "REFERENCE".

Though at first it.is located at the trigger point, the current

scope is redefined as the reference line by F menu 1, "3.

REFERENCE SET". ‘

When no trigger is provided, it is located at 399 point where

the latest data prepared.

Clip (Red) .... A noticeable contact number bar for moving the

scope in high speed.
Though at first, the clip is not displayed, it moves with every
contact number by the + * keys. .
Though the travel is rotary, the crip can be erased at the turning
point. ‘ _
However, when the clip exists, it moves to the start-up and
start-down point next to the clip data in high speed.
Enlarged view .... A enlarged wave form view of thé scope and the

before and after sample data.

Scope time .... It presents the sampling time value

showing the scope.
Time difference between .... It presents the sampling
before and after time difference between the

before and after data of

scope Refer to
pe- the below
Time difference with .... It presents the sampling time example.
the before and after  difference between the scope

and the data of the refer-

ence line. —_—

(Example) 18 o'clock 11 minutes 17.92. seconds on 32

Sample data value (Hexadecimal).... g§130 «+.. Day
O'clock .... 18:11 .... Minute
Second .... 19.92 .... 10ms
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2-10 ZLogical Analog Ladder

There is the logical analog ladder in addition to general PC ladder

in the PC ladder.

The sampling of the trigger condition expression and the monitor contact
are made with the logical analog, and that ladder circuit is generated
at the time of editing of the condition expression.

(The descriptions about the exclucive logical analog contact etc. are
omitted.)

When F menu 1, “9. ACTIVE LINE L LADDER" key is pressed, the logical
analog ladder as well as the general active line can be refered.

The active line can be refered even in sampling.
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3. Plasma Display

1. Outline
This specification contains a reference to the connection of the plasma

display (PG640480RJ16-3) made by OKI ELECTRIC CO. and SEICOS III system.

2. Block diagram

Plasma display »
S-I11I Master equipment interface board Plasma display

PDPIF K2 PDP
MGDC Kl CNz:]-— CN1
N2 H,cm |

S-m CN2
CN4 —

L |
K3 | K4
— 1

K5 CN3
AC power input——-l: CN1 CN2 :l—

PM5203-185

Power source for plasma display

3. Manufacturing drawing for cable

(1) K1
S-1I (MGDC) PDPIF
OMRON CN2 CN1 OMRON
Connector socket XG4M3030 ~ Flat cable ~\ : Connector XG4M3030
with strain relief £ % ctwisted 30 cores ( $ socket ‘
41\ /) \\ / with strain reief
(2) K2
PDPIF PDP
OMRON CN2 CN1 HIROSE
Cnnector socket XG4M2030 fv}g:tecgbzlg cores Connector HIF3BA-20D
with strain relief socket -2.54R
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(3) K3

Power source PDPIF
CN3 o CN4 _
Connector JST 0.3 Connector JAE
VHR-2N Vee 1O —O |1 Vec IL8S-S3L(N)
Contact 0.3° O] 2 Ccontact
SVH-21T-1.1 GND(2) 2 | O— Ol3 IL-C2-1-10000
Ol
O|5
Olé
—O | 7 GND
Ofs
(4) K4
Power source PDP
CN2 CN2
Connector JST 0. 3"
SVR-4N V3 (HV)185V 1| OO -O |1 Connector JAE
Contact 2|0 0.3° O] IL5S-S3L
SVBE-21T-1.1 V2(+5V) 3| O N 0.3° O[3 contact
GND(2) 4] O- < —O | 4 IL-C2-1-10000
O|l5
(5) K65
Power source
CN1
Connector JST 110 { FG
VHR-5N 210
Contact 3| O— AC IN
SVH-21T-1.1 4] O
5| O— AC IN
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4. Outline
PG64048ORJ16-3 is a DC type display unit corresponding to IBM PS/2
display specification as 640 x 480 dots and 16 euphony.

Interface conform to VGA.

5. Optical characteristics

Item Standard Unit
Effective display area | 211.2(H) x 158.4(V) mm
No. of dots 640(H) x 480 (V) dot
Pitch of dots 0.33 (H) x 0.33(V) mm
Dot size 0.2(H) x 0.2(V) mm
Display of euphony 16 (With Y compensation) Euphony
Brightness of area * 76 Min. cd/m2
Contrast ratio * 1:150 Typ. (HIGH CONT.) | —
Luminous color Neon orange (570-980 nm) —
Angle of visual field 100 Typ. Degree

*Ta=25°C, Duty=1/525, Brightness meter: 1° by TOPCON BM-5,

Measuring range ¢21mm

6. Mechanical characteristics

6-1 Mechanical characteristics

Item Standard Unit
External dimension 294(H) x 198(V) x 21(D) mm
Weight About 850 (Without filter) g
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6-2 Block diagram
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6-3 Interface Signal List

CN1: HIF3BA-20PA-2,54DS (HIROSE)

Pin No. | Symbol EfiZiZive Explanation

1 Vece - +5V (Logic power source)

2 Vcce - +5V (Logic power source)

3 ENA H H: Normal motion L: Display evases forcedly.

(Built—in 100KQ Pull up resister)
4 BACKG H/L H: Contrast ratio 1 : 150
L: Contrast ratio 1 : 10

5 Vsyne H/L Vertical synchronous signal

6 GNC - GND

7 Hsyne H/L Horizontal synchronous signal

8 GND - GND

9 /BLANK L Blank signal
10 GND - GND
11 DCLK L -+ H | Take in signal of display data.

Display data is taken in at start up.

12 GND - GND
13 DATAO H/L Display data (The lowest rank bit)
14 GND - GND
15 DATA1L H/L Display data
16 GND - GND
17 DATA2 H/L Display data
18 GND - GND .
19 DATA3 H/L Display data (The highest rank bit)
20 GND - GND

Applicable female connector: Equivalent to HIF3BA-20D-2.54R (HIROSE)

CN2: 1L-5P-S3FP2(JAE)

Pin No. | Symbol Explanation
1 HV Plus side of power source for discharge
2 N.C —
3 N.C —
4 -HvV Power source for discharge
Minus side of low level power source
5 NV Plus side of low level power source

Applicable female connector: Equivalent to IL-5S-S3L(JAE)
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CN3: 008263021100000(ELCO)
Pin No. |Symbol Elplanation
1 VR1 Terminal of brightness adjustment
2 VR2 Range of brightness adjustment 40 ~ 100%
(Terminal for extermal resister)

External
resister:

Applicable female connector:

6-4 Jumper setting

Equivalent to 608263302815(ELCO)

50K Q,0.01W

Terminal name
of jumper

®-6

® -0

Initial
setting

J1

At the time of display
mode 360 x 400,

720 x 350, 720 x 400,
right hand 80 dots is
not displayed.

Left hand 640 dots
displayed only.

At the time of display
mode 360 x 400,

720 x 350, 720 x 400,
apace dots between
characters are deleted
automatically, therefore,
all characters are
displayed at the text

mode.

®-©®
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7.

External dimensions

(1) External dimension of plasma display interface board (PDPIF)

4-3.

2

110 >
Pl
4 102 i
Y
o
©- NS 1 ©
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2 20 VRl CN3
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CN2 1M
CN4
82 90
o
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23
o wl ©
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4
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(2) External dimension of plasma display
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8. Power Source Unit of Plasma Display

8-1 Electric characteristics

Primary AC200V 0.4A
No. Item Standard Condition . Remarks
1 | Rated power AC120V/AC240V | AC85 ~ 132V/AC180 ~ 263V
source voltage
2 | Rush current Less than 50A | 60HZ 120V, 240V non-repetition
(At the time of cold start)
3 | Efficiency More than 65% | At the time of rated In/out put
No. Item Vcel Vee2 Vce3
4 | Output voltage +5V +5y +185V
Rated output 3A 0.1A 160mA *2
current ‘
6 | Range of output |[0.1 ~ 3A 0 ~ 0.1A 160mA *2
current
7 Ripple | Ripple |Less than Less than Less than
noise 100mVp-p 100mVp-p 500mVp-p
*
2 Spike Less than Less than Less than
150mVp-p 220mVp-p 500mVp-p
8 | Setting deviation
of output
Against input
fluctuation +5% +5% 180 ~ 190V
Against load
fluctuation
Termal drift
Initial drift
9 | Protection of Resist against short circuit less than 200mQ .
overcurrent
10 | Start up time Within 200msec | Within 200msce Within 500msec
11 | Output form Floating Floating *3 Floating *3
12 Insulation More than 100M Measure at DC500V
resistance Primary <> F.G, secondary
13 Resisting Should not be AC1.5KV one minute, sensitivity
pressure abnormal 10mA
primary <> F.G, secondary
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*2:

*3:

*4:

*5:

*6:

To n?n measuring Measuring _L L
terminal
condenser T\ Probe

+VH output shold be satisfied the standard and normal condition

even if give a load current 200mA at 20 seconds.
HV and ground system Vcc2 and Vccl should be separated.
All output should be no trouble with no load.

Measurement of ripple noise is dine by the following measurement

curcuit.

Condenser for measurement is &47uF, 25V for Vccl and Vce2 circuit,

add 10000PF, 630V for HV circuit.

To
synchroscope

‘\\\\\\\\ Length of load wire should
be less than 10mm.
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8-2 Mechanical. specification

1) Weight : 980g

2) In/Output connector

Symbol| 1Item ﬁiﬂ Signal name Voltage z?rzozszztor
1 | GND |
Ioput of f 9 | e AC200V
CN1 [{€™™ ] 3 |AC1 (N) | (AC100V) |B3P5-V
current 4 —— AC200V
5 |AC2 (L) | (AC100V) (JST
1 VH +185V
2 | ——— B4P-V
CN2 |Input of | 3 | Vecec2 +5V
direct | 4 ov (JST
current
CN3 1 | Veel +5V B2P-V
2 ov (JST

3) Anti vibration

Fix the power unit on the vibration stand and electric and mechanical

abnormality should not be found at no load operation of rated input

voltage.
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9. External dimension
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Note) Screw to be used at M4 tap for mount ing, should not be

intrude more than 5mm from the frame surface. (16 places)
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Chapter 14 ALARM LIST

VG45 Alarm list

Alarm No. Contents
2A00 NC SYSTEM CONTROL ABNORMAL
2A01 NC SERVO CONTROL ABNORMAL
2A02 OVER TRAVEL
2A03 NC SERIAL IF CONNECTION BAD
2404 NC PROGRAM/OPERATION BAD
2A05 NC ALARM
2A06 CB-4 BREAKER TRIP
2A07 CABLE DISTRIBUTOR FUSE BLOWN
2A10 M. S. T. B. CYCLE TIME OVER
2A11 HYDRAULIC MOTOR OVER LOAD
2A12 FLOOD COOLANT MOTOR OVER LOAD
2A13 SPIRAL CONVEYOR MOTOR OVER LOAD
2A14 OIL HOLE COOLANT MOTOR OVER LOAD
2A15 GUN COOLANT MOTOR OVER LOAD
2A16 JET COOLANT MOTOR OVER LOAD
2A17 FLAT CONVEYOR OVER LOAD
2A20 CHECK A COOLANT OF SPINDLE COOLER
2421 COLLECT A LUBRICANT
2A22 ATC ARM IS NOT NORMAL POSITION
2A23 SPINDLE ORIENTATION COULD NOT COMMAND FOR UNCLAMP
2A24 SPINDLE ORIENTATION COULD NOT COMMAND FOR ATC ARM TO ORIGIN
2A25 SPINDLE COULD NOT ORIENTATION
2A26 SPINDLE DRIVE UNIT ABNORMAL
2427 SPINDLE ZERO SPEED DETECT ABNORMAL
2A30 SPINDLE UP TO SPEED DETECT ABNORMAL
2431 SPINDLE ORIENTATION DETECT ABNORMAL
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Alarm No. Contents
2A32 DIRECT TAP M CODE UNSUITABLE
2A33 SPINDLE COOLING UNIT ABNORMAL
2A34 SPINDLE COOLING UNIT PRESSURE LOW
2A35 START SPINDLE ROTATION
2A36 TOOL CLAMP INCOMPLETE
2A37 LS TOOL UNCLAMP ABNORMAL
2A40 LS TOOL CLAMP ABNORMAL
2A41 SOL TOOL UNCLAMP ABNORMAL
2A42 FRONT DOOR CLOSE INCOMPLETE
2A43 SPINDLE TOOL BROKEN (CUTTING MONITOR)»
2A44 SPINDLE TOOL LIFE OVER (CUTTING MONITOR)
2A45 PRE-CUTTING CHECK ABNORMAL (CUTTING MONITOR)
2A46 RENISHAW AMP. ABNORMAL
2A47 TOOL LENGTH DETECT ABNORMAL
2A50 SPINDLE STOP INCOMPLETE
2A51 CHANGE M74-MODE
2A52 LUB. OIL LOW PRESSURE
2A53 SPINDLE LUBRICATION DISTRIBUTOR PRESSURE LOW
2A54 SPINDLE LUBRICATION TANK PRESSURE LOW
2A55 LACK LUBRICATION OIL
2A56 AIR PRESSURE LOW
2A57 INSPECT LUBRICATION OIL
2A60 INSPECT HYDRAULIC OIL
2A61 INSPECT NC-PC BATTERY
2A62 NO OPTION
2A63 MAINTENANCE MODE ON
2A64 MAINTENANCE S. - T. B. COMMAND UNSUITABLE
2465

OIL PRESSURE OF LUBRICANT FOR SLIDE WAY IS DROPPED
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Alarm No. Contents
2A66 LUBRICANT FOR SLIDE WAY IS INSUFFICIENT
2A67 ' FORMAT IS WRONG (CUTTING MONITOR)
2A70 Y-AXIS NOT IN 2ND REF. POSITION
2A71 Z-AXIS NOT IN 2ND REF. POSITION
2A72 RETURN ATC ORIGIN
2A73 NO COMMAND TOOL
2A74 UNABLE SEARCH COMMAND TOOL IN SPINDLE
2A75 SPINDLE ORIENTATION INCOMPLETE
2A76 MAGAZINE INDEX ABNORMAL
2477 TOOL IN RESTORE POT
2A80 ATC ARM TURM INCOMPLETE
2A81 ATC ARM RETRACT INCOMPLETE
2A82 ATC ARM SLIDE NOT ORIGIN
2A84 ATC SET UP DOOR CLOSE INCOMPLETE
2A85 LS ATC ARM FORWARD ABNORMAL
2A86 LS ATC ARM RETRACT ABNORMAL'
2A87 SOL ATC ARM FORWARD ABNORMAL
2A90 SOL ATC ARM RETRACT ABNORMAL
2A91 LS ATC ARM SWING TO MAGAZINE SIDE ABNORMAL
2492 LS ATC ARM SWING TO SPINDLE SIDE ABNORMAL
2A93 LS ATC ARM SWING TO ORIGIN ABNORMAL
2A94 SOL ATC ARM SWING TO SPINDLE SIDE ABNORMAL
2A95 SOL ATC ARM SWING TO MAGAZINE SIDE ABNORMAL
2A96 LS ATC ARM SLIDE TO MAGAZINE SIDE ABNORMAL
2A97 LS ATC ARM SLIDE TO ORIGIN ABNORMAL
2AA0 LS ATC ARM SLIDE TO SPINDLE SIDE ABNORMAL
2AA1 SOL ATC ARM SLIDE TO MAGAZINE SIDE ABNORMAL
2AA2 SOL ATC ARM SLIDE TO ORIGIN ABNORMAL
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Alarm No. Contents
2AA3 SOL ATC ARM SLIDE TO SPINDLE SIDE ABNORMAL
2AA4 LS ATC ARM CW ABNORMAL
2AA5 LS ATC ARM CCW ABNORMAL
2AA6 SOL ATC ARM CW ABNORMAL
2AA7 SOL ATC ARM CCW ABNORMAL
2ABO FILTER OF THRONG COOLANT IS CLOGGED
2AB1 SOL FRONT DOOR CLOSE ABNORMAL
2AB2 FIXTURE IS NOT CLAMPED
2AB3 LS FRONT DOOR CLOSE ABNORMAL
2AB4 X-AXIS NOT IN 2ND REF. POSITION
2AB5 LS FRONT DOOR OPEN ABNORMAL
2AB7 VDE FEED CONDITION INCOMPLETE
2ACO RELEASE CONDITION OF DOOR LOCK IS INCOMPLETED
2AC1 RELEASE CONDITION OF DOOR LOCK FOR ATC IS INCOMPLETED
2AC2 AMOUNT OF OIL IN THE HYDRAULIC TANK IS INSUFFICIENT
2AC3 HYDRAULIC PRESSURE IS BEING DROPPED
2AC4 PALLET IS NOT CLAMPING CONDITION
2ACS FUSE OF APC SLAVE UNIT HAS BLOWN
2AC6 MAKE ZERO RETURN FOR APC
2AC7 COMPLETION COMMAND OF TRANSFER PREPARATION IS INCOMPLETED
2ADO APC DOOR IS NOT CLOSED
2AD1 PALLET POSITIONING PIN IS NOT INSERTED
2AD2 PALLET SHUTTLE IS NOT LOCATED AT MACHINE SIDE
2AD3 APC CARRIER IS NOT LOCATED NORMAL POSITION
2AD4 APC SHUTTLE IS NOT LOCATED AT APC SIDE
2AD5 APC DOOR IS NOT OPENED
2AD6 PALLET POSITIONING PIN IS NOT PULL OUT
2AD7 LS OF APC DOOR OPEN IS ABNORMAL
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Alarm No. Contents
2AEQ LS OF APC DOOR CLOSE IS ABNORMAL
2AE1 SOL OF APC DOOR OPEN IS ABNORMAL
2AE2 SOL OF APC DOOR CLOSE IS ABNORMAL
2AE3 LS OF INSERTION OF PALLET POSITIONING PIN 1 IS ABNORMAL
2AE4 LS OF PULL OUT OF PALLET POSITIONING PIN 1 IS ABNORMAL
2AE5 LS OF INSERTION OF PALLET POSITIONING PIN 2 IS ABNORMAL
2AE6 LS OF PULL OUT OF PALLET POSITIONING PIN 2 IS ABNORMAL
2AE7 PALLET FITTING IS ABNORMAL
2AF0 EXITATION OF ATC SOLENOID IS ABNORMAL
2AF1 SOL OF INSERTION OF PALLET POSITIONING PIN IS ABNORMAL
2AF2 SOL OF PULL OUT OF PALLET POSITIONING PIN IS ABNORMAL
2AF3 LS OF MACHINE SIDE OF APC SHUTTLE 1S ABNORMAL
2AF4 LS OF APC SIDE OF APC SHUTTLE IS ABNORMAL
2AF5 SOL OF MACHINE SIDE OF APC SHUTTLE IS ABNORMAL
2AF6 SOL OF APC SIDE OF APC SHUTTLE IS ABNORMAL
2AF7 LS OF RIGHTWARD SIDE OF APC CARRIER IS ABNORMAL
2B0OO LS OF LEFTWARD SIDE OF APC CARRIER IS ABNORMAL
2BO1 SOL OF RIGHTWARD SIDE OF APC CARRIER IS ABNORMAL
2B02 SOL OF LEFTWARD SIDE OF APC CARRiER IS ABNORMAL
2B03 NO.1 PALLET IS ABNORMAL
2B04 NO.2 PALLET IS ABNORMAL
2B0O5S SET UP STATION DOOR OF APC VDE IS NOT CLOSED
2B30 INDEX COMMAND VALUE OF ATC MAGAZINE IS ABNORMAL
2B31 CURRENT VALUE OF ATC MAGAZINE IS ABNORMAL
2B32 MOTION OF INSERTION OF ATC MAGAZINE PIN IS ABNORMAL
2B33 MOTION OF PULL OUT OF ATC MAGAZINE PIN IS ABNORMAL
2B34 SOL OF INSERTION OF ATC MAGAZINE PIN IS ABNORMAL
2B35 SOL OF PULL OUT OF ATC MAGAZINE PIN IS ABNORMAL
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Alarm No. Contents
2B36 'MANUAL INDEX OF ATC MAGAZINE CAN NOT EXECUTED
2B37 AUTOMATIC INDEX OF ATC MAGAZINE CAN NOT EXECUTED
2B40O INDEXING DEVICE OF ATC MAGAZINE IS ABNORMAL
2B41 SERVO FOR INDEX OF ATC MAGAZINE IS ABNORMAL
2B42 DOOR IS OPENED DURING ZERO RETURN OF ATC MAGAZINE
2B43 DOOR IS OPENED DURING INDEX OF ATC MAGAZINE
2344 TOOL PUSHER IS WORKING
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VK451 Main Body Standard

Consumable Parts List

No Code No. Part Name Type Q'ty | Remarks
Column
1| 2736-01-434-01| Cover 1
21 03999007812 Angular ball BST30X62-1BP4 3 | NIN
31 02341300760 Limit switch LDV-5312 1 YAMATAKE
Bed
1| 03999007812 Angular ball BST30X62-1BP4 3 | NTN
2| 2736-00~505-00| Slide cover For Y-axis 2 ISOBE
Table
1] 02341201450 Limit switch SL1-A 3 | YAMATAKE
2| 03999007812 Angular ball BST30X62-1BP4 3 | NTN
3| 2736-00-503-00| Slide cover For X-axis right 1 ISOBE
41 2736-00-504-00| Slide cover For X-axis left 1 ISOBE
NT40 Head
1] 02341300760 Limit switch LDV-5312 1 | YAMATAKE
2| 2764-00-310-00 | Angular ball ACHO15CA-1DBB2 1 KOYO
3| 2764-00-307-00| Deep-groove ball | 6011C2 1 KOYO
41 2000-91-193-00 | Spring/coil 8
5| 04133108210 Solenoid valve AB41025-02G-AC100V 1 CKD
6| 04999003420 Solenoid valve VXD2130-02-1DS-B 1 SMC
NT50 Head
1| 02341300760 Limit switch LDV-5312 YAMATAKE
2| 2732-00-316-00| Angular ball 7018CEX10BT/G4P4 1 | NTN
31 03600900120 Deep-groove ball| 6215CG10P5 1 NSN
4| 2764-06-434-00| Spring/coil 12
5| 04133108210 Solenoid valve AB41025-02G-AC100V 1 CKD
6| 04999003420 Solenoid valve VXD2130-02-1DS-B 1 SMC
NT40 Tool Lock
1| 06315109000 O-ring 15190 1
2| 04824440100 packing SKY-80 1 SAKAGAMI
3] 04824430010 Packing SKY-30 1 SAKAGAMI
4| 02341201470 Limit switch SL1-H 2 YAMATAKE
5| 04999025435 Solenoid valve KS0-G02-2BA-10-N 1 DAIKIN
NT50 Tool Lock
1] 06315108500 O-ring 15L85 1
2| 06315101200 O-ring 15L12 1
3] 06326045000 Dust seal 26L45 1
41 02341201470 Limit switch SL1-H 2 | YAMATAKE
51 04824430160 Packing SKY-45 1 SAKAGAMI
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No Code No. Part Name Type Q'ty | Remarks
NT50 Tool Lock
6| 04824440150 Packing SKY-85 1 SAKAGAMI
7| 04999025435 Solenoid valve KS0-G02-2BA-10-N 1 | DAIKIN
NT40 Drawbarxr
1| 04824420310 Packing SKY-17255 1 SAKAGAMI
2| 04824430010 Packing SKY-30 1 SAKAGAMI
3| 2752-05-490-00 Spring/Coil 1
41 04829030390 Wear ring §55906-400-47A 1 CAPTAIN
5] 2752-00-507-11| Spring/C-coil THS909-1 1 TOKYO
HATSUJO
NT50 Drawbarx
1| 06315104500 O-ring 15L45 2
2| 06315104800 O-ring 15148 1
31 03999004039 Wear ring S55906-540-47A 1 CAPTAIN
4| 04824420170 Packing SKY-25 1 SAKAGAMI
51 04824430030 Packing SKY-40 1 SAKAGAMT
6| 2741-00-574-00 | Coil spring TB50%300 special 1 | TOKYO
HATSUJO
Flood Coolant
1| 2761-00-222-00 | Coolant pump LSW15A0. 18MR 1 | KYOKUTO
2| 2732-47-239-00| Cover NBR 1
ATC
1] 06315100900 O-ring 15L9 8
21 06315101200 O-ring 15112 1
31 06315102000 O-ring 15L20 1
4|1 06315102400 O-ring 15124 1
51 2711-70-506-00| Spring/C-coil 2
6| 2732-49-191-00| Spring/C-coil 2
71 2732-70-175-12 | Plate (Spring steel 0.3 1
thick)
8| 2732-70-177-10| Spring/C-coil 1
9| 2732-70-413-00} Roller 2
10| 2741-70-500-01 | Spring/C-coil 2
11| 2772-49-431-10 | Hose ass'y 1 | SHOUNAN
12| 2772-70-431-00 | Spring/plate (SUS) 1
13| 2736-71-433-00| Spring/C-coil (Arm for NT40) 2
14| 02999052462 Proximity Switch FL7M-3J6HD-L5 8 YAMATAKE
15| 02999052479 Proximity switch| FL7M-7J6HD-L5 1 YAMATAKE
16| 02999055650 Proximity switch | FL7M-3J6HD-L10 4 | YAMATAKE
17| 03660144000 Deep-groove ball | 6014ZZ 2
18] 03660202000 Deep-groove ball | 6020Z 2
19| 03662094000 Deep-groove ball | 620922 3
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No Code No. Part Name Type Q'ty | Remarks
ATC
20| 03668187000 Deep-groove ball | 6818VV 1 | NSK
21| 03669090000 Deep-groove ball | 6909 2
22| 03821115010 Roller follower | NA2202LL 1 | NTN
23] 03865119040 Cam follower CF8UUR 2 IKO
24| 03913112150 Bush 70B-1215 1 | Oiless
25| 03913220150 Washer 70W-2015 4 | Oiless
26 | 03990000400 Spherical GE 20EC 2 IKO
bearing
27| 04824420460 Packing SKY-14 2 SAKAGAMI
28| 04824820090 SER scraper SER-14 2 SAKAGAMI
29| 04824420080 Packing SKY-18 2 SAKAGAMI
30| 04824520140 SDR scraper SDR-18 1 SAKAGAMI
31| 04824820120 SER scraper SER-18 1 SAKAGAMI
32| 04824430160 Packing SKY-45 2 SAKAGAMI
33| 04829020330 Wear ring S$55904-300-47A 3 CAPTAIN
34 | 04999008906 O-ring $85 2 | NOK
35| 04999025774 Solenoid valve KS0-G02-2CA-10-A 5 DAIKIN
36| 2772-70-445-00 | Spring/C-coil (Arm for NT50) 2
Splash Guard
1] 02999021329 Fluorescent lamp | JF21220/Fz20111800 1 MATSUSHITA
Task light
2| 03660005000 Deep-groove ball | 6000LLU 4 | NTN
3]05902200010 Bearing NBM-6 6%24%12 4 | OCHIAIL
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Revision history

Version Date Contents of change

@ Alteration of drawing such as foundation plan or
01 93. 03. ma jor dimension drawing, etc. (due to alteration
shape)

® Alteration of lubrication system (Addition of line

filter)
01 94. 11 Supply penumatic souce  Rate of flow 750 — 350 N€/min
5.1995 Revise “ Relative Drawing of Work and ATC”

7—1996 Alteration “Motor Specification”




