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SAFETY PRECAUTIONS

In this chapter, the following precautions are pfovided to help protect an
operator against accidents, as well as to protect the machine against
damage. These precautions are applicable not only to this machine, but
also to other machines, especially in their installation and operation.

Please read this chapter carefully and observe its contents.



1. Important Information

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)
(9)

(10)

(11)

(12)

Most NC machine operation and maintenance accidents are caused by

failure to observe basic safety rules or precautions. An accident

‘can often be avoided by recognizing potentially hazardous situations

before an accident occurs.

Read and understand all safety precautions and warnings before

operation and maintenance.

Basic safety precautions are outlined in the SAFETY section and

description of operation and maintenance of this manual.

Operations that may cause bodily injury or machine damage are

identified by WARNING signs on the machine and in the manual.

Hitachi Seiki cannot anticipate all possible circumstances that
might involve a potential hazard. The warnings in this manual and

on the machine are therefore not inclusive.

If a procedure; tool, work method or operating technique not
specifically recommeded Hitachi Seiki is used, you must satisfy

yourself that it is safe for you and others.

Observe the provisions of federal, state and local regulations

when operating or installing the machine.
Save the document for the repairing job.

As far as this manual is concerned, all proprietary rights are

vested in‘ﬁitéchi Seiﬁi.

It is assumed that this machine will be operated and served by
English speaking personnel. - If this is not the case, the customer
should add safety precautions, warnings in the native language of

the operator on this machine.

Hitachi Seiki will not responsible for any incidential or
consequential damages or other costs resulting from any abuse or

misapplication of the NC machine supplied by Hitachi Seiki.

Hitachi Seiki will not be responsible for any damages or consequential
damages resulting from any modifications, without prior written

permission of Hitachi Seiki.



2. Safety

- 2-1 General Safety Rules

The following DOs and DON'Ts are general rules that apply to this machine.

DOs DON'Ts

1. Read understand and follow all 1. Don't remove safety devices.
instruction manuals and warning 2. Don't use compressed air to

Signs before operating this clean the control cabinet, NC

machine. unit and the floor around
2. Be familiar with this machine's them.

safety rules and practices. 3. Don't use this machine in the

3. Always keep the machine clean. presence of flammable liquids
4. Wear approved eye protectors oF gases.
or goggles at all times. 4. Don't wear loose clothing or
S. Wear a hair net or an approved jewelry.
protective shop cap to protect 5. Don't operate the machine with
long hair. ; gloves.
6. Wear approved footwear at all 6. Don't leave the machine
times. unattended in an unsafe condition.
7. Keep a high illumination level. 7. Don't modify the machine without

. )
8. Always stop the machine before the manufacture's written

. permission.
attempting to clean it.

1]
9. Be sure that the safety covers 8. Don't place a tool, workpiece

are in place and other things on the machine.

10. Use a strong and anti-slip
surface working platform, if

necessary.




2-2

Specific Séfety Rules for Ihis.Maéhiné

In addition to the General Séfety Rules for this'machine; there are rules

specifically applicable to this machine.

‘These rules apply at all times.

Never touch the moving parts.
Stop operation immediately if any abnormality is detected.

Improper operation, lubrication or maintenance of this machine can be

dangerous and could result in injury.

Observe the provisions of federal, state and local regulations,

including OSHA and NFPA to reduce personnel injuries.

Material Safety Data Sheet (MSDS) is to be submitted by material
suppliers in accordance with 29 CFR (Code of Federal Regulation) of
OSHA.

The recommended precautions and procedures of the manufacturers must
be followed. o

Note) .
Items 4 and 5 with mark * are stated the application in
the U.S.A., however, for the other country must comply
with the laws and regulations of the specific country.
1. OSHA

Occupational Safety and Health Act
2. MSDS

Material Safety Data Sheet
3. NFPA

National Fire Protection Association



Electric Equipment and NC Unit

When operating the machine or carrying out maintenance checks, pay special
attention to the following points, concerning the electric equipment and

NC unit.

1. Do not give shocks to the NC unit, power control cabinet and other

machine parts.

2. For the primary wiring of the machine, use the cable size specified in
the operation manual. Do not use an excessively long cabtire cable.
When the primary wiring has to be put on the floor, protect it with a

cover against damage by cutting chips and other sharp objects.

3. While test running the machine, be sure the setting parameter of the

NC unit coincides with the parameter sheet attached to the machine.

4, Do not change the current set values of thermal relays in the power

control cabinet, various control knobs or the parameter data.

5. Do not apply excessive force, e.g. bending force etc., to the connector

portion of plugs, flexible conduits (tubes) or cabtire cables etc.

6. When carrying out maintenance checks on the electric equipment, turn off
the EMERGENCY STOP button on the operation panel, the power of the NC
unit, the main switch of the power control cabinet and the power switch
installed in your factory, in this order.

Start maintenance work after making sure that these switches are turned
off. Lock the power switches in the OFF state as much as possible or put
up warning signs. In additions, place a "DO NOT TOUCH !" tag near the
operation buttons of the machine to forbid other personnel from operating

the machine.

7. Handle electric equipment of the machine with particular care and exercise

extreme caution not to allow the machine to get wet.

8. For equipment inside the power control cabinet, use those specified by
Hitachi Seiki. Use always specified fuses. Never use fuses with a

higher capacity.

9. Never leave the control cabinet door open, because direct sunshine or
camera's strobo flash rays may enter the cabinet and damage internal

equipment.

10. In.case of turning on the power again, execute power on wenﬁ by equal to
or more than two seconds after power turned off. If the power is turned
on during discharge from control devies by power off, pay attention to the
alarm of the machine is displayed somé time, due to normal process ié not

available.



MAINTENANCE

2.

An operator and maintenance personnel should read the precautions on the
caution plate fitted to the machine and observe them. -

Don'ﬁ stain, damage or remove the caution plate. If the caution plate
becomes hard to read, contact Hitachi Seiki.

Close all the doors and covers except when adjusting work is made.
As for the doors of the NC unit and the power control cabinet, be sure

to close them with special care.

Don't remove or modify the limit switches for the stroke end, for the
traveling axes and the machanism, or the electric circuit employed for

safety.
Use regular wrenches and spanners for adjusting or repairing work.

During repair work, a warﬁing signs such as "keep out of the area" or
"keep hands off the switch'" must be posted to prevent operation of the

main power switch.



2-3 'Meaning of Warning Signs

Signal words (DANGER, WARNING, CAUTION) in this manual and warning signs

attached to the machine are classified in the'following categories.

1) Classification of danger

DANGER jindicates an immediate hazardous situation whiéh, if not heeded,

will result in severe personal injury or death.

WARNING indicates a potentially hazardous situation which, if not heeded,

could result in death or serious injury to you or other persons.

CAUTION indicates hazardous situations which, if not heeded, may result

in minor or moderate injury to you or other persons, or may result

in machine damage.

2) Frequency of accident occurrence

Warning indication Extent of potential Frequency (In case of
damage disregard of warning)
DANGER Serious Surely occur
WARNING Serious May occur
- CAUTION Not serious Surely occur
V May occur







Chapter 1 INTRODUCTION

We are obliged to you for using our VG, VKI -type machining center.

This manual describles the installation, operation, daily maintenance 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.




2.

3.

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 wfth 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 giasp 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 poéer

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 influence on machine durability and

accuracy, extreme care must be taken for maintenance of the whole lubricating

system. Perform the following check and maintenance precaut:ons. :

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
cuttihg‘chips, etc. inside. Sufficient care is required to distinguish
the oil jug ﬁy appropreate color coding and fixed stock location to avoid
mixed use of different kinds of oil.



4.

Check the oil.pe;ibdicélly.aﬁd if foreign sqbs;éncgs~are found, clean
the inside of the tank promptly and replace 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 1evels in the lubricatxon o0il tank are detec:ed 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 selecéing 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

workpiece dries after finished ﬁéchining.

13



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

Therefore, the operator should take appropriate precautionms.

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 . ] i
' -| Adhesion to Propagation
machine of bacilli
Lubrication oil Putrefaction,
! E— _ — rust
: | |, Butritive source Propagation Lowering of density & others
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 English Conversion)

1. Liner measure

im(meter) = 39.37 inches = 3.2808 feet = 1.0936 yards
" lem(centimeter) = 0.3937 inch
imm(millimeter) = 0.03937 inch

2. Square measure

lmz(square meter) = 10.764 square feet = 1.196 square yards
lcmz(square~cencime:er) = 0.155 square inch

lmmz(square millimeter) = 0.00155 square inch

3. Cubic measure

1m3 (cubic méte:) 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 éubfé 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 < V(>

1. Outline of Machine

This machine constructs a balanced basic configuration to move toward

realization for heavy duty stable cutting with T-shape high rigid bed,

solid Cool lock and double wall column etc..

This is a vertacal machining center coexists high rigidity and high

accuracy by symmetric configuration and countermeasure of thermal

deformation.

e Features of machine

1.

2.

Reaiization of stable heavy duty cutting and high rigidity
This machine make possible cutting capacity two times of existing
machine ihcorporated originarity move toward realization of heavy

duty stable cutting and make the best use of technology of super

high rigidity of HG series.

4 Adoption of guide way of steel integrated casting with preeminent

durability

There are guide way as one of the point to ensure the reliability.:

This machine adopts a steel integrated casting on the guide way of
Y axis (Column back and force) in use of severe environment and
relatively high frequenéy in use and ensure to maintein the

accuracy of straightness and durability.

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.

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



e Outline 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

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

each section)

1.

5.

"Spindle head

Bed

As the result of T-shape box type sealed structure and also thicker -
wall makes high rigidity bed. |

Chip disposal is fully considered with spiral conveyor on X axis

direction of column and APC side respectively.

Column

Another one more wall is provided inside of feed guide surface as

~double wall build structure and ensure the rigidity and excellent in

thermal symmetry with symmetrical stucture as well.

Column traverse system is applied on the column to move back and
furth (Y axis). '

The guide way of cblumn movement adopts steel integrated guide way
move toward high: reliability.

;

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

Make the height from the table to guide rail surface higher and
increase thickness and improve rigidity and realize a §tab1e heavy
duty cutting. ’

Concerning the table size, optimize the length of sliding area of bed

and ensure the accuracy in regard to overhang of table movement.

Sliding area and feed mechanism

Each movement section of X, Y and Z axes adopts a slide guide with
guarantee the high rigidity and accuracy and increase the feed
rigidity by large diaméter ball screw with support by double anchor

system then heavy duty cutting and high accuracy is available.



6.

ATC (Automatic tool changer)

Tool change 1is 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 1s.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.

2.

5.

7.

Tool management

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

Scheduler (Option)
Pallet managemeﬁt 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



SPEC[FICAT[ONS <VKI >

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.

o 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.



° Oﬁtline of machine structure

Standard specification consist of T shape bed, column, spindle head,
table, ATC, power cabinet (Including controller), splush guard and
hydfaulic—pneumatic devices and also it is integrated structure of
machine, electric and hydraulic components. (Refer to nomenclature of

each section)

1. 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.

2. 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).

3. Spindle head
Spindle drive uses bﬁilt-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.

4, 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.

5. 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 Qhange with easy operation.
Because of simple and compact structure, interference with_workpiece

at the time of tool change is Qery 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.

2.

5.

Tool hanagement

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. ‘Names of Components <VG>
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Left Side View

1| Y axis feed 6| Lubrication 11| Splash guard 16| Chip conveyor
motor o0il tank (OP)

2| High-power 7| Main operation| 12| z axis feed 17| Chip box (OP)
panel panel motor

3| Hydraulic unit 8| Table 13| ATC magazine 18

4| spindle cooler| 9| ATC twin arm 14| ATC independent | 19

operation panel
5| Column 10| Spindle head 15| Coolant tank 20




Nvame of Component Unit <VKI >
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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
3| Electric cabinet 9| Table 15] Coolant tank
4| Spindle cooling unit | 10| ATC twin arm 16| Chip box
51 Column 11| Spindle head
6 | Lubricating tank 12| Splush guard




Specifications of Machine <VG>

Specifications Unit vVG45
Stroke
1) X-axis stroke Table right & left om 760
2) Y-axis stroke (Column crosswise) mm 450
3) 2Z-axis stroke (Spindle head up m 450
& down)
4) Distance from the table surface o 200~ 650
to the spindle nose
5) Distance from the column front 540
to the spindle center line m
Table
1) Table working surface mm 1120X450
2) Max. table loading capacity kg 750

3) Shape of table surface

18mm T-slot 4 lines

‘4) Work size (lengthXwidthXheight) 1120X450X450
Spindle
1) Spindle speed min~' {rpm} 45~4500
2) Spindle speed change Stepless
3) Spindle hole taper 7/24 Taper No. 50
4) Spindle bearing ID mm $ 100
Feed rate
1) Rapid traverse rate mm/min X/Yaxis 2000
mm/min Z axis 1500 )
2) Cutting feed rate mm/min 1~5000
3) Jog feed rate mm/min 0 ~ 5000
(21 steps )
mm 0.001

4) Minimum setting unit




Specifications

Unit

vG45

Automatic tool changer

1) Tool shank

MAS403-BT50

unit)

2) Pull-stud MASP50T-0°
3) Tool storage capacity 20
4) Max. tool diameter 110
( ): When no adjacent tool exists. o ¢
S) Max. tool length mm 300
6) Max. tool weight kg 20
7) Tool selection system Memory random T4 digits
Motor
1) Spindle driving motor AC KW 11 (50%ZED) /
7.5 (CONT)
2) Feed motor AC KW X,Y:2.3 2:4.5
3) Hydraulic motor Standard spec. KW 1.5
4) Lubrication motor 20
5) Coolant motor 400
6) Spindle cooler motor (compressor) Kw 0.6
7) Spindle cooler motor (pump) KW 0.4
8) In-machine screw conveyor motor KW 0.1
(column side,worker side)
Power supply ,
1) Power source Standard Spec. 30KVA
. Mpa \ 0.5 {5}
2) Air source {kglfcm’} | 750 (Atmospheric
¢/min | pressure)
Tank capacity
1) Hydraulic tank capacity (4 15
(up to upper limit graduation)
2) Lubrication oil tank capacity 4 1.5
- : (up to upper limit graduation)
3) Cutting fluid ¢ 400
(up to upper limit’ graduation)
4) Spindle cooling tank capacity 20
(up to upper limit graduation)
Machine dimension
1) Height of the machine mm 2735
2) Floor-spacg Standard mm 2400X3140
'3) Machine weight
(Including NC Standard kg 7500
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Specifications Unit : VGSS
Stroke
1). X-axis stroke Table right & left mm 1000
2) Y-axis stroke (Column crosswise) mm 560
3) Z-axis stroke (Spindle head up om ' 560
& down) :
4) Distance from the table surface um ’ 200~ 800
to the spindle nose
5) Distance from the column front 650
to the spindle center line m
Table
1) Table working surface mm 1500X 56
2) Max. table loading’ capacity kg 1000
3) Shape of table surface 1 18mm T-slot 5 lines
‘4) Work size (lengthXwidthXheight) 1500X 560X 560
Spindle
1) Spindle speed min~*! {rpm} '~ 45~4500
2) Spindle speed change _ Stepless
3) Spindle hole taper 7/24 Taper No. 50
4) Spindle bearing ID mm : é 100
Feed rate
1) Rapid traverse rate mm/min X/Yaxis 2000
mm/min Z axis 1500
2) Cutting feed rate ‘mm/min 1~5000
3) Jog feed rate , mm/min 0 ~ 5000
(21 steps )
4) Minimum setting unit mm 0.001
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unit)

Specifications Unit VG55
Automatic tool changer
1) Tool shank MAS403-BTS0
2) Pull-stud MASP50T-0"
3) Tool storage capacity 20
4) Max. tool diameter 110
( ): When no adjacent tool exists. o ¢
5) Max. tool length mm 300
6) Max. tool weight kg 20
7) Tool selection system Memory random T4 digits
Motor
1) Spindle driving motor AC KW 11 (50%ZED) /
7.5 (CONT)
2) Feed motor AC KW X,Y¥:2.3 2:4.5
3) Hydraulic motor Standard spec. KW 1.5
4) Lubrication motor 20
5) Coolant motor W . 400
6) Spindle cooler motor (compressor) Kw 0.6
7) Spindle cooler motor (pump) KW 0.4
8) In-machine screw conveyor motor KW 0.1
(column side,worker side)
Power supply ,
1) Power source Standard Spec. 30KVA
_ Mpa \ 0.5 (5}
2) Afr source {kglfem’} | 750 (Atmospheric
, ¢min | pressure)
Tank capacity
1) Hydraulic tank capacity (4 15
. (up to upper limit graduation)
2) Lubrication oil tank capacity (4 1.5
. : {up to upper limit graduation)
3) Cutting fluid ¢ 400
(up to upper limit’ graduation)
4) Spindle cooling tank capacity ¢ v 20
(up to upper limit graduation)
Machine dimension
1) Height of the machine mm 2890
2) .Floor'spacg Standard mm 3000X% 3620
"3) Machine weight
(Including NC Standard kg 8000
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Machine Specification <VKI >
Specification VK4511I-40 VK451I-50
Travel Travellin% distance of X axis 760mm
(Tabled, Iongitudinal)
Travelling distance of Y axis 500mm
(Column, cross)
Travellinﬁ 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 750keg
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 75mm 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
mat%c T f pull d MAS t MAS P50T-°
too ype of pu stu pe , type -
changer P40T-{ (45" ) ¢

Tool storage capacity

Max. diameter of tool
Max. length of tool
Max., weight of tool

Tool selection system

20pcs. 20pcs.
110mm 110mm

300mm 300mm
10kg 20kg

Fixed address, random memory,
T-4 digits
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Specification VK451I-40 VK45I1I-50
Motor Main spindle motor Standard AC7.5/5.5KW (50% | AC7.5/5.5KW (50%
ED/Continuous) ED/Continuous)
* High speed AC11/7.5RW (50% | AC7.5/5.5KW (50%
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 machine 0.1KW

(Column side, operator side)
Required | Electric power source 22 KVA (Standard specification)
power
source Pneumatic power source 0.5 MPa {5kg / cf} 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)

Capacity of Spindle cooling tank 20L (Up to upper limit)
Size of | Height of machine 2628mm
machine

Floor Space 2400 X 3150mm

Machine weight (Including NC unit) 6500kg
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Machine Specification

Specification VK55-40 VK55-50
Travel Travellin% distance of X axis 1000mm
(Tabled, longitudinal)
Travelling distance of Y axis 600mm
(Column, cross)
Travellinﬁ distance of Z axis 600mm
(Spindle head, up and down)
Distance from table top to spindle 200~ 800mm
nose
Distance from column front face to 610mm
center line of spindle
Table Size of table working surface 1400 X 560mm
Maximum load capacity on table 1000kg
DConfigulation of table top 18mm T groove X 5
Size of workpiece 1400 X 560 X 600
(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 75mm 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
mat%c f 11 d 50T-°
too Type of pu stu MAS type MAS type P50T-
changer P40T—{ (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
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Specification VK55-40 VK55-50
Motor Main spindle motor Standard AC7.5/5.5KW (50% gg}ééZEiEHoﬁg?Z
ED/Continuous) AC18.5/15KW (50%
* High speed ACL1/7.5KW (50% | pp7187.5/15 °
ED/Continuous) 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 machine 0.1KW
(Column side, operator side)
Required | Electric power source 22 KVA (Standard specification)
power
source Pneumatic power source 0.5 MPa {5kg/ cf} 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)
Capacity of Spindle cooling tank 20L (Up to upper limit)
Size of | Height of machine 2890mm
machine
Floor Space 3000 X 3475mm
Machine weight (Including NC unit) 8000kg
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Standard accessories { VG

1.
2.
3.
4.

11.
12.
13.
14,

15. -

16‘
17.

Direct tapping function

Spindle cooling device (1500 Kcal/H)

Chip converyor in machine (Column side, operator side one pc. each)
Splash guard (Totally closed)

Flood coolant device (Including coolant tank 400£ )

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

Call light (Yellow)

Automatic power shut off device (With leak breaker)

Leak breaker

Automatic memorization of override (Available both spindle and feed)

W setter

Easy setter

Hand tools (Spamners & wrenches one set)
Spindle hole cleaner 1 pc.
Installation patrs for foundation

Melodia
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Extra accessories {VG»

1. Tool storage capacity of ATC 30, 60, 90, 120 tools
2. High speed spindle 8000min-1
3. APC system (Parallel shuttle type)
4. NC rotary table
5. A pallet itsell
6. Pallet pool line (6PPL, 8PPL)
7. pPull stud bolt (45° MAS-1 type BT50, 30° MAS-2 type BT50)
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. Spihdle through air blow
13. External chip conveyor, flat type, scraper type, for aluminum chips
14. Magnet roller conveyor (For anti-sludge)
15. Chip wagon (With caster)
16. Closed loop
17. Automatic measu?ing equipment, automatic centering
18. Measuring equipgenc on machine
19. Printer equipment for Automatic measuring
20. Cleaning tool for automatic measuring
21. Tool length measuring equipment
22, Spindle load meter
23. Spindle tachometer
24, Additional call light
25. Buzzer alarm unit
26. Integrating timer
27. Work counter (Total 6 digits)
28. Weekly timer
29. Automatic extinguisher
30. Sub table for additional axis
31. Standard fixure (Box type, angle block, sub table)
32. Clamping metal
33. External power transformer 32KVA  65KVA
Note 1. Contents of accessories and optional eqﬁipments are subject to
change without notice by reasons of production and usage,

contact HITACHI SEIKI if any doubt about it.
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Extra accessories { VKII >

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. 1Internal 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. Spindle load meter
24. Spindle tachometer
25. Additional call light
26. Buzzer alarm unit
27. Integrating timer
28. Work counter (Total 6 digits)
29. Weekly timer
30. Automatic extinguisher
31. sub table for additional axis .
32. standard fixure (Box typé,_angle block, sub table)
33. Clamping metal '
34. 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.
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Standard accessories {VKI >

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 1807 )

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, VW setter
13. Easy setter
14. Hénd tools (Spamnérs & wrenches one set)
15. - spindle hole cleaner 1 pc.
16. 1Installation patrs for foundation
17. - Melodia
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4. Spebifications of NC unit

Cl. No. Item | Specifications
Controlled axes 3 axes, simultaneously 3 axes
2 Interpolation Positioning, Linear interpolation,
Circular interpolation
3 Programming system Absolute/incremental programming
4 Increment system 0.001 mm / 0.0001 inch
5 Tape code EIA/ISO automatic recognition
6 Functions Preparatory G 3-digit,
: Miscellaneous M 3-digit,
Tool T 4-digit
7 Spindle speed command Direct -designation of spindle
s speed by S code
t 8 | Feed rate command Direct designation of feed by
a F code
3 9 Feed rate override 0 ~ 200%
a 10 Override cancel
r
d | 11 | Rapid override 0, 1, 25, 50, 100%
S 12 Manual feed functions Rapid traverse, Jog feed, Handle feed
P 13 Manual pulse-generator 3-step magnification changeover of
€ xl, x10 and x100
c . .
i 14 Cutter compensation
? 15 No. of tool offsets Max. 240 pairs (diameter, length)
i
c 16 Tool length compensation, |44 pairs (diameter, length), 1 tool,
a No. of multiple offsets 3 pairs in total (including one pair
t of tool offsets)
i 17 Tool offset 58
o)
n| 18 CRT display ‘| 14 inch color
S| 19 Part program storage & 80 m (266 ft)
editing '
20 Background editing
21 Canned cycle G73, G74, G76, G77, G80 ~ G89
22 2-step canned cycle G181, G182, G185 ~ G187, G189
23 Drilling pattern cycle G70 ~ G72
24 Reference point return B Manual/auto G27 ~ G30
25 Mirror image X, Y and additional axis
26 Optional block skip 1 set
27 Stored stroke check

Type A and B
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Cl.| No. Item Specifications
28 | user macro A #100~#149  #500~#559
29 Stored pitch error
compensation
30 Programming of absolute
zero point :
31 Automatic coordinate
system setting
32 Work coordinate system G54 J1 ~ G59 J9, 54 sets
setting
33 Tool‘iength measurement
(manual)
g | 34 I/0 interface RS232C
t 35 Registered programs 99
a
n 36 Part program collation
d 37 Radius designation on arc
a
r 38 Dwell
d 39 Memory lock key
S 40 Buffer register
P 41 Single lock
o | 42 | Feed hold
i 43 NC self diagnostic
f function
z_ 44 Z-axis command cancel
a 45 Exact stop Exact stop
t
i 46 Decimal point programming
o 47 Dry run
2 48 Backlash compensation
49 Program No. search
50 Sequence No. search
51 Label skip
52 Machine lock, Auxiliary
' function lock-
53 Manual absolute "ON"
fixation
54 Optional stop
55 offset data, Work G10
coordinate shift amount
56 True circular cutting
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Cl.| No. Item Specifications
57 Run hour display
58 Playback function
59 Sequence No. comparison and
stop '

60 Canned cycle editing Screen-guided type
61 Tool nose coordinate system
62 Alarm display in English
63 User macro A #100~#149, #500~ #559

S

t

a

n

d

a

r

d

S
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e
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o

n

s
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Cl. | No. Item Specifications
1 Part program storage & 160m, 320m, 640m, 1280m, 2560m, 5120m
editing in total(532ft,1064ft,2128ft, 4256ft,
2 Helical cutting 8512ft,17024ft)
3 Registered programs 299 sets, 999 sets in total
4 Program restart
5 Optional block skip 9 sets in total
6 External data input
7 Skip function
8 User macro B, C, D B #100~#199, #500~#599, Cc #100~#199,
9 Tape reader #500~#699, D #100~#299, #500~#999,
0] 10 Inch/metric conversion
g 11 | F l1-digit feed
i 12 Scaling function
g 13 | Program interrupt function
a 14 Program copy function
1 15 Tool life management
S 16 Manual pulse generator 3 sets attached (independent for
p. each axis
E 17 High-speed cutting function
i 18 Multi-active register 7-block preread
i 19 Coordinate rotation . G68
c 20 External memory SEIKI DON
o | 21 | Addition of 1 axis
i 22 Addition of 2 axes
g 23 Override memory editing F, S
s 24 Automatic corner override
25 One-dimensional positioning
26 DNC run
27 Rapid mode run
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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, vibfations, etc. in order
to make use of the primary performance of the m#chine. High accuracy
cannot be obtained in the environment whefe 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. Install the machine ih the environment as clean as

possible.

1. 1Installation 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. .
1f 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
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make a ground work with not more than 100 .or comply with the

laws and regulations of the country.

Or the earth wire size must be not less than lhmmz.

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

To be separated system wiring.

Transformer 3 phase 3 phase
AC200V AC200V
L

% Z
-~ More than 20m___ 7

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 the.control 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 14mm?

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 : 350NZ/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 accuﬁulating 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 joinmt.

41
105 26
14 | laaaaa 6 0
~lol o
~ alalS
o —— &+ (It is required to
: ::I manufacture an air inlet
© o= = joint in accordance with
:: the piping diameter of

your factory.)




" 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 (D to be in the state detached from the stem
packing @.

I1f more than 1 l(gf/cm2 of pressure acts upon the inside of the bowl,
the receiving pressure of fhe value (2 becomes larger than the force
of the spring (D , and the value (2 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 (} , and the valve becomes pressurizé@ state.
And the valve (} is forced down, and when it parts from the stem
packing1C), 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 itomosphere'through the
Orifice of the valve (2 . '
Whereupon, the receiving pressure of the valve (} -from the lower
part exceeds the force of the spring ‘(D and the valve (} 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 é6mm and within
5m long.



I@ __—(® Orifice seat assembly
] N\
=11 )

__:——® Float level arm

@ Float. . .:_ _.-(D Spring
@ Body === %
Q) Filter cover — cdhLimmll @) Filter ped
@ Valve packing — . '3 ] -@ Valve
® stem packing —1T oY

|
® prain seat — | .
(@ System assembly ’ (3 valve holder

(3 prain 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.



"Foundation Plan <VG>
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Procedure of Installation Work <VGD

(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

For ATC arm, ATC magazihe stand

0POEO

Fixture for slinging

-4

Fixing column, ATC magazine and power cabinet

Fixing of head and table

/[ ) L__J |3

¢ | [

=
I

il

Fixing of ATC twin arm

Pallet specification

[-
>
Position of each axis
at transport
X (Table) : Center
Y (Column): Center
Z (Head) : Pluse 50mm

from bottom
Machine weight - 7500Kg

3 -11



CVKI >

(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 cabinmet

For column, ATC magazine stand

CICACKC

For ATC arm, ATC magazihe stand

Column

) Column
_,——-’"\.

a—"
~‘{a Table —~

=

<&
\1,

Bed

3 -12



(2) 1Installation

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 meterA(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.

e Procedure of installation and outline

(:) Adjustment of absolute level
Put the level on X and Z 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 directionms. ’

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 i
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 (B) ), execute the same procedure.

3 -13



. 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.

Putting_gpsition of level
7 (On the table)

y
/4 L
Putting position of level

(On the head)

3 - 14



'Fig. 3-1 C) Application example for leveling fixture

‘(Measurement of column motion level)

Warning! Never rotate the spindle while fixture is used.

(Spindle nose)

(0. 4")
Thickness of plate 10mm or more

(Ground top surface)

Width of plate

1 50mm
(5.9")

Drill through(2 pcs.)

P=100. Omm
(3.937")

Plate fixture

Clamping bolt (2 pcs.)
M12-1.75

3 -15



Lubrication and Oil Supply

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

1.

S

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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List of Lubrication 0il < VG)
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List of Lubrication 0il {VKI >
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2. Handling of Coolant Equipment < VG)

1) Maintenance such as check or clean for coolant tank and accessories
are as following procedure.
In case of side or rear discharge type external chip conveyor is
attached, make clearance between ﬁhe floor by turning leveling bolt of
the chip conveyor.
Coolant tank can be pulled out to left side of the machine.
There is no overlap if move the chip conveyor 560mm.

2) About use of skimmer/since separate lubricant mixed in coolant and
disposevit to waste oil box C) s dispose collected oil by closing
value and remove b before overflow.

Open (@) after setting (B) as empty.

3)  Cleaning of filter and replacement of element
Remove the tank cover @ and clean mesh fil‘ter @ @ in the
tank if oil level seems overflow.
Take out by handle of filter, mount again after cleaning chips.
In case of trochoid pump or high pressure vane pump is used as optional
accessories, the element should be replaced when indicating scale of

suction filter (B) changes from blue to yellow or red.
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Coolant tank
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Handling of Coolant Equipment < VKI >

1)

2)

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 conditioms.

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 tank 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 long‘period 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 comsequently.
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 clange

of {ts 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.

Shortagei of the fluid quantity causes to £6rm{bubb1es 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 density

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 exteﬁt 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 Q\Z:“/ N
periodically the density by a density- |';E
meter, since there are various factors )

such as change of the ingredients by \4
bacteria, decrease by taking out with the Read a scaie 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. -
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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

]

AMEEi
M ana:-
HT

l

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.
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
oil may become the nutritive elements, and the
surface of the tank is covered with them, that

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

0il 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

oi! 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 ....

eeses 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
‘| c) 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 problem 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.
oil in solution.) extrmely small
particle of oil in
solution.)
Lubricity (o) O X
Coolant power A O o
Rust O O o)
prevention
Putrefy x () o
resistence
Washability A o O
Paint (o) X X
resistence
Nonferrous o O (i?:i°;?§r X
Permeability A O o
Environment A O o
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Cutting fluid bringing results in HITACHI SEIKI

Name Type Manufacturer Feature
S$2000 Emulsion Mitsui Oi{l 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 SR5 | 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 éach item in

accordance with the following order.

1. Check the voltage of the power source. The power gource isidifferent

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 followihg.

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

S 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 :

(2) For lubrication oil:
(3) For spindle 2

(4) For cutting fluid :

(5) For chip conveyor

To
To
To
To
To
To
To
To
To

start by the "Standby" button.

stop by the "Power source" button OFF.
start by the "Standby" button.

start by the spindle "Start" button.
stop by the "Stop'" button.

start by the coolant button.

stop by pressing the button again.
start by the chip conveyor button.
stop by pressing the button again.

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

5Mpa { 50kg /cif} .
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‘Chapter 4 REQUIRED DIMENSION FOR MACHINING

[N

Table Dimension and Work Area Drawing <VG>
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Relative Drawing of Work and ATC <VG>

Maximum tool diameter

124

Center of spindle

Table minus stroke position

NS\, 143

(Column side)

© /
P —
- 130.5
Tool interference
area at ATC — -
|8 A
~
(Operator side)
A
—T Tool interference area at ATC
] ,5:. sy /
s il
ol I ,
o : AR o Tool pull out stroke
o | _ L i " o : / Max. work
L ] 1 (3]
| 7 N
™ | \WOA 4 /A J !
w { | / % o/ — 1
N A ! w0 Interference of Max. l
7 ] - tool and work
B ! 3 (In case of setting the
Max. diameter of tool swing table at minus 5"“""‘
260 0 = end with Max. workpiece
l i and ATC the Max. tool?
e ' 1
VG45 VG55
Max. moment of tool
A Maximum 940 1250 NTS0
B Minimum 180 250 2.3kg-m
o
C 49.5 119.5 { w=20kQ <
(qV)
H Minimum 197 307 s
1 From table top to 650 | 760
spindle nose at ATC
300




3. Relative Drawing of Work and ATC
< V K II (45) >

Maximum tool
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Center of spindle

Table minus stoke
position

(colum side)

Tool interference :
area at ATC

—

—— 3

180

840

(operator side)

Tool interference

area at ATC

/
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r 1
VK45-40 VK45-50 Max. moment of tool
) NT40
180 180
A Maximum 1.35kg-m
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D 121 121 w=20kg
(NTS50)
H Minimum 240 197
I From table top to 110 153
spindle nose at ATC 300
J Tool and work 260 303
interference area -




< V K II (55) >

Maximum tool
diameter
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Table minus stroke
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B
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- Tool pull
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end with Max. workpiece
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Max. moment of tool
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C 133 133 )y (NT 40) <
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I From table top to
spindle nose at ATC 110 153 300
J Tool and work 210 953
interference area




4. Tool Shank (BT40, 50)
Tool Shank(BT-50) and Pull Stud Bolt

21
0%’
£ a4y
\ 2
4 a
3
[l HE |
Y @ o ( (81 N =
. ) R ¥ -
'VL—--——-u— -
-L © 7/24 Taper )
é . E&tﬂl S #2802
®
. I s
—— 25 5&4'&.2
2 ®4

e Tool Length
Tool Shank

Ro.08
[#13
7
1 -—l-:r:o
3

M16

9153, |
Y .

IXOIB

2| M !:' zs_‘bi@{ ’l‘ l____

195
25 —f 3%, 035

60

Pull Stud(I Type)

. 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 14,1 groove should be 0.06mm.
. Taper tolerance should be +0.000063 or 0(JIS B0612-1965, 4T).

wm &~ W N
.

. 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 lime of ¢ 17 h7.



4. Tool Shank (BT40, 50)

ToolkShank(BT—40) and Pull Stud
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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 g 7groove 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 ¢35 h7.



Spindle Speed-TorqueADiagram <VG>

Standard type [45~4500 min~'{rpm} ]

Spindle speed . output-torque diagram

[Kw] | (Kg-m]
100 _ ; 100
a2/9kgm(]11Kw)_ ! 42. 9
2912kom (7. §KWI[~ | 29. 2
NN '
> Y
11 N 10
7.5 s e 6.5
INER
| "N\
. ! = . .
Output : %: g Torque
-1 1.4
1 $
]
[}
|
|
]
N
!
o in™
- ° @ 2 g 9o SS 8 [(min™)
- N ~-0 on O
Spindle speed - D '?‘ :

(Shift
point

'How to read the diagram

Read the spindle speed to be used on the bottom scale and trace from
the point to above and read the intersection with thick line by left

side scale, the maximum output (KW) is known at this spindle speed.

Read the spindle speed to be used on the bottom scale and trace from
the point to above and read the intersection with thick line by right

side scale, the maximum output torque (Kg-m) is known at this spindle

speed.

Maximum output is smaller than 75KW at the spindle speed is slower
than 250 min~'{rpm}. »
Upper line on the diagram is short time rating.

Use lower line at continuous machining.



Spindle Speed-Torque Diagram <VKI > .
NT40 Spindle[60~8000(min™*)]
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Chapter 5

OPERATION OF MACHINE

5-1 Operation panel

5-1-1 Machine Operation Panel

Group
No.

Name

Use

Operation | Effective
method mode

Push ]

but ton Lamp | Auto.| Manual

No

Note: When you operated a function which the specifications do not allow,

the lamp of that push button switch blinks, and the alarm lamp ® and

call light are turned on.

displayed on the CRT.

Also, "THIS OPTION IS NOT PREPARED" is

(:) Mode selector | These are used for selecting
switches operation modes: "MDI",
"PROGRAM EDITING', "MEMORY o o o
AUTOMATIC OPERATION" and
“"TAPE AUTOMATIC OPERATION".
C) Function CANCEL Z ... A machine lock
se?ector condition is applied to the Z
switches o o o o
(Push a axis only. It is convenient ‘
necessary if used for a program test
function
switch with run.
- "n "
the "SELECT" I"\\CHINE LOCK ... Only a
switch
pressed.) display proceeds omitting
axial moves of the machine.
This function enables check- o o o} o
ing of program coordinate
values without moving the
axes.
DRY RUN ... A manual jog feed
rate become valid instead of
o ) o
a feed rate specified by the
program.
() ‘Spindle These push button switches
rotation .
effective key start and stop the spindle. o o o
(It is necessary to specify a
spindle speed in advance.)




Grope |

No.

Name

Operation
method

Effective
mode

Use

Push
button

Lamp

Auto. | Manual

-‘Mode selector
switches

These are used for selecting
operation modes: "FEED",
"RAPID TRAVERSE" and ''ZERO
RETURN".

s

FEED ... This mode enables a

manual continouous feed.

A feed axis and its direction
are selected by the axis move
push button switches C), and
a feed rate by the FEEDRATE
é} switches.

RAPID ... This mode enables a
rapid traverse. A rapidv
traverse axis and its
direction are selected by
the push button switches C),
and a rapid traverse rate
(override) by the RAPID
OVERRIDE push button

switches () .

ZERO RETURN ... This mode
enables zero return. An axis
to be returned to the
reference point is selected
by the push button C). An
override of 25% is applied
to the feed rate. In zero
return operation, each axis
shall be moved from its @
direction to its (® directiof
toward the reference point.
When zero return is completed
the green lamp located atC)

lights up from flickering.




Grope -
No.

Name

Operation
method

Effective
mode

Use

Push
button

Lamp

Auto. | Manual

Program START
/STOP
switches

START ... IN the AUTO or MDI
mode, this push button switch
start the program. While thig
push button switch is pressed
and the program is running, a

green lamp located above.

lights up.

STOP ... This push button
switch suspends a program's
progess. An axis being
operated stops and a red lamp
located above lights up.
Durihg operation by an auxil-
iary command (M, S or T), the
program's progress stops after

executing the remaining action

of respective command.

Axis move
switches

These push button switches moy
the X, Y,‘Z and A (optional)

axes respectively.

Axis selection and its moving
direction abide by the indica-
tion given on the respective

push button switches.

For a feed rate, select among
the FEEDRATE switches @2 .

When performing zero point

return, press the button for .

zero point direction ({é}). .

Initial
position check
check

APC INITIAL POSITiON ... This
lamp indicates that each

machine section is located at
its specified position, when

executing an automatic pallet
change (APC) command.
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Grope -
No.

Name

Operation
method

Effective

mode

Use

Push
button

Lamp

Auto.

Manual

ATC INITIAL POSITION ... This
lamp indicates that each
machine section is located at
its specified position, when
executing an automatic tool
change (ATC) command. During
T cycle operates, this lamp

lights up.

Status
display lamp

ALARM ... A red lamp lights

up when an alarm occurred.

PROGRAM STOP ... When MOO or
MO1 is executed during »
operation in an automatic mods
a red lamp lights up. It is
lit off by starting or

continuing the program.

Automatic
power shut-
off switch

This makes the automatic
power shut-off function
effective. After machining
cycle is completed, the power
is automatically shut-off by

M30 when no pallet exists.

Call right
off switch

This switches off the light-
ing call light (yellow lamp)
melody.

Work setter

Makes the following functions
effective, making use of a

reference touch tool:

TOOL SETTER ... Measures a

tool length and a tool dia-
meter and automatically sets
their offset amounts in the

offset memory.




Grope
No.

Name

Operation
method

Effective
mode

Use

Push

button Lamg

Auto. | Manual

REF. SURFACE, REF. HOLE ...
Measures the coordinate systeﬁ
shift amounts ﬁf the referencs
surface and hole against the
machine coordinaté system and
sets them in the coordingte

system shift memory.

COORD ALIGN ... By measuring
3 points on the étthogonal
or jig located on the X-Y
plane, differences in rotation
angle with the X.and Y axes
are calculated and stored;
thus compensating X-axis and
Y-axis.program coordinate

values.

Override
(Option)

"corrects the program

MEMORY: Stores optimum
override values (feed rate,
spindle speed which were
found out at the time trial
cutting, etc.), for each

block correspindingley and

automatically after

execution of M30.

AUTO: Enables the override

memory function.

Feedrate
override
switches

These push button switches
apply an override (ranging
from O to 200%) to a feed rate
in automatic (cycle) operationi

During a canned cycle for

tapping, the override is ignorpd

ignored, resultiné in 100%.

(Rotary
switch)




Grope -
No.

Name

Use

Operation
method

Effective
mode

Push

button Lam?

Auto. | Manual

Spindle
override
switches

These push button switches

apply an override (ranging

from 50 to 150%) to a spindle

speed command;

(Rotary
switch)

Rapid
override
switches

These push button switches
apply an overriae(fanging
from 0 to 100%) to a specified
rapid traverse rate. When the
| power is turned ON, the overri

value becomes less than 25%.

traverse rate becomes 0 ~ 25%.
Note) The manual feed is not

available in 0%.

In the manual operation, the r?pid

He

(Rotary

switch)

F1 digit feed
switch
(Option)

The "F1 DIGIT FEED" becomes
effeétive by pressing this
switch and the indication lamp
lights up. This becomes in-
effective by repressing this
switch and the indication lamp
puts out. When the F1 DIGIT
FEED" is not provided as
option, this switch becomes
ineffective and the indication
lamp puts out. While the F1
digit feed is effective, when
1 digit number of 1 ~ 9
succeeding F is commanded,
feed rate set corresponding to

its number is obtained.

Conveyor
switch

Tis push button switch runs th

chip conveyor.

W




Operation | Effective
' method mode
Grope | Name Use Push
No. Lamp ]| Auto.| Manual
button B
@ [work light This push button switch turns - o
switch . ° ° °
on a work lighe.
Q) ' Coolant These push button switches 7]
switches work various kinds of coolant
indicated on them respectively.
Each kind of coolant can be ° ° ° °
turned ON/OFF manually even
during automatic operation.
Q} Feedrate These push button switches
switches select a manual jog feed rate
between Omm/min and 5,000
in. Rotar
mm/min (Ro gw¥tch) °
(In case of the A-axis, it becpmes
between 10 deg/min and 1,400
deg/min.)
Q} Optional This switch makes the block
block skip skip function command by
progrgm effective. During o o o
programming, the slash "/"
used.
é} Power ON ... turns on the main power
'to the NC -unit. ° o
OFF ... Turns off the main powgr.o o
Q@ Sténdby Turns on the hydraulic pump -
and lubricating oil pump to o o o
make the machine ready for
operation.
Q) Emergency Stops the machine completely.
stop All motors are stopped and th& o o o
(Ma1n/§ub- NC unit is reset.
operation
panel)




Grope
No.

1
Name

‘Operation
method

Effective

mode

Push

button Lamp

Auto.

Manual

1Memory

LOCK ... Protects the informa-
tion stored in the NC unit.
Normally, shift this switch tq
"LOCK"'.

(Key)

WRITE ... Shift.this switch to
"WRITE'" when writing or

correcting memory information.

(l_(ey)"

Speed meter
(Option)

Indicates a spindle speed.

(Meter)

Load meter
(Option)

Indicates 'a spindle load to a
motor's rated power in terms

of percentage.

(Meter)

Tool clamp/
unclamp

CLAMP ... Clamp a tool to the
spindle.

UNCLAMP ... Unclamp the spin-
dle tool. When the tool is
unclamped, a yellow lamp
lights up and you cannot run

the. spindle.

Optional stop

When MOl is commanded in the
tape, tape operation stops
after all the commands in the
block are completed. The
indication lamp lights up.
This is released by repressing
the START button and indicatig

lamp puts out.

Single block

Program commands are executed
one block by one block.
However, canned cycles are

executed ore by one.

Toggle
switch




Operation | Effective
G;ope ‘Name Use Pz:;hgd mode
°- Lamp |Auto.| Manual
button B
Q9.~ Program The program restarts.
restart .
(Option) The indication lamp lights up.
This is released by repressing o o o
‘the button and the ‘indication.
lamp puts out.
Q} Manual pulse Feed axis is selected by
generator .
(Fixed type) pressing the push buttoni
The feed rate can be selected
. o -0 o
by either 1 pulse/graduation
(1/1), 10 pulses/graduation
(10/1) or 100 pulses/graduatidn
(100/1).
@D Block skip This makes the block skip
. (Option) 12 9 effective.
"/(2 9)" is used in the - ° ° °
program. ‘
C) Tool nose Air blows out from the nozzle
air blow di d 1
(Option) irected to a tool nose. . .
Even during operation, ON-OFF | ° °
is av;ilable.
@2 Magazine The ATC magazine rotates to
rotation (ATC) index tools.
Forward rotation: CW ° °
Reverse rotation: CCW
63‘ Call selection|In the manual mode, the CALL
(ATC) SELECTION lamp lights up. © °
€9 Automatic Perform this action in the
return .
Maintenance (ATC Status ° o
Display screen).
@) |Door (When ATC|OPEN ... The ATC door 1s op
is provided.) opened. o o
CLOSED ... The ATC door is
closed. ° °




General View of Operation Panel
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Main Operation Panel [I]
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Main Operation Panel [II]
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Auxiliary operation panel (I) Spindle tool clamp/unclamp

@ -
/ N |

N - /

Auxiliary operation panel (II) --- ATC magazine

\1]

N1/

BONNNNAGAZINE ROTATION 5.+ NI | NSTANDBY ()
@ otz | ©
D), @

: ST( RETURN TO
I EMERGENCY STOP ATC ORIGIN .

—
FORWARD} &
AR >
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5-1-2 Manual Pulse Generator (Handle)

The manual pulse generator as shown in below figure is located on

the left side of the machine operation panel.

|
N/

=]

Manual Pulse Generator

Select the feed axes X, Y, Z and A with push buttons, respectively.
For a feed rate, you can select 1 pulse/graduation (1/1), 10 pulses/
graduation (10/1) and 100 pulses/graduation (100/1).
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5-1-3

NC Unit Keyboard

The following figure shows the layout of the keyboard.

©)
— ~ " ®
o ‘F| F2 § F3 T r: Fs :s Tn Fe | o ]E
Powen [ _ i aoomess oara raGE @1
= | ©f= | [Je]c)o)E)F ]c) FE)CE) | (A
| b | ORI | CIEIE | -
ot | LIP)REMM | LEE)E @
CIMMEME | B
) _

NC Unit Keyboard
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Table 5-1 gshows the name and use of each key on the keyboard.

- Table 5-1 Names and Uses of Keys

No.

Name

Use

Method

Mode

P.B. |Lamp

Auto |Manu.

ADDRESS keys

Used for setting and editing a
program and various data,
together with the DATA keys (:)

DATA keys

Same as the above, used together
with the ADDRESS keys (1)

FUNCTION keys

The FUNCTION keys F1l through F9
change their functions every
time a screen or page is changed.
Their functions are always
displayed on the screen.

Proceed with operation in

accordance with a screen display.

PAGE keys

There are several pages selected
by the FUNCTION keys. These keys

select your desired page.

CURSOR keys

These keys move a cursor within
the screen selected by the PAGE
key.

RESET key

Resets the intermal condition of
the NC unit. This is used for
cancelling a move command,
clearing a buffer, removing an
alarm, turning on a label skip
function an rewinding the memofy.
This is invalid while executing

an automatic program.
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No.

Name

Use

Mode

Auto

Manu.

HELP key

When

HELPI is displayed on the
screen, pressing this key

displays an operational
procedure or description on the

screen.

PAUSE key

Used for suspending creation of
an automatic program, and also,
for suspending canned cycle

editing.

OPER./AUTO
PROG.
selector key

Selects between the Auto
Programming screen and Operation

SCcreen.

BACK key

Use this key when returning the
screen to a common function
display.

When automatic programming is
performed, you are returned to
processing immediately before

it.

POWER ON/OFF
buttons

ON ..... Turns on the main power

to the NC unit.

OFF ..... Turns off the main

power.

(NEXT key)

Effective in the NC mode
screen.
Same as the BACK key for

the multi screen.
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5-2 Preparation for Operétion and Procedure for Ending Operation

5-2-1
1)
@)
(3)

Starting Machine Operation
Turn on the main power switch.

Turn on the power switch of the power control cabinet.

Press the POWER | ON | button located on the left side of the keyboard.

Note) The main panel and the NC unit is of closed structure so that

4)

(5)

(6)

5-2-2

1)
(2)

3)

the open air will not directly enter inside. Therefore, do not
leave each door, etc. opened for a long time when turning on
the power. Check a display on the CRT and whether cooling fan

motors inside and outside the cabinet are started.

Press the | STANDBY | button located at the lower right part of the

operation panel. (A green lamp is lit up.)
Check that a hydraulic unit set-preSSure is at a specified value
of 45 kg/cm?. ’

Before starting the machine, make the X, Y and Z axes reciprocate
several times to lubricate each slideway. (When this is done, be

careful not to cause the axes to overtravel.)

Return each axis to the zero point (see 4.2.2 Zero Return Procedure).
By performing zero return, a basic machine coordinate system is set

and stored stroke limits are put into effect.

Zero Return Procedure

After turning on the power, be sure to perform manual zero return to
set the basic machine coordinate system. This is done on the Zero

Return screen.
Select the mode selector push button switch "ZERO RETURN".

Of the push button switches for the axis you want to return to the

zero point, press ‘one indicated with a zero point mark ( 45}-).

Move the axis to the zero point at a rapid traverse rate. .
When the axis reaches the zero point, it stops and its zero return

lamp is 1lit up.

Now, you are through with zero returm.

Note) Perform zero return for one axis each.
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5-2-3 Ending Machine Operation

€9
2)

(3)

4)

C))

(6)
(7)

Clean the

‘Move each

X axis
Y axis

Z axis

machine.

axis to a stop position.
«+es.. Center of the stroke
«+«.s. Center of the stroke

ceces Head.ascent end

Check that the PROGRAM | START | lamp on the operation panel is lit

off.

Press the

Press the

EMERGENCY STOP | button on the operation panel.

POWER | OFF | button to the left of the keyboard to turn

off the power of the control unit.

Turn off the power switch of the power control cabinet.

Turn off the main power switch.
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5-3 Jutline of Operation by MULTI Interactive System

Pressing the STANDBY button displays the MULTI Interactive System

screen, and then, the Operation Selection screen shown in,

LECT FUNCTION )

1]

SELECT THE ITEM

SEIKI MULTI

F1 Fz F3 Fa FS 3 77 FB FS
PROGRAM- OPERA- STAF-M mtm—'

Operation Selection Screen

As you see, all functions of the MULTI Ihteractive System are

classified into the following four categories:

@ Interactive automatic programming function
@ Interactive operating function
@ Interactive setup function

@ Interactive maintenance function

In this system, an operator is supposed to multiply converse with the
machine in every aspect ranging from program creation to setup, opera-

tion and maintenance.
The operational procedures for @, @ and'@are described in and

respectively. For O, see the instruction manual for automatic programming.
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Setup

g

Operation

g

Automatic Programmin

Below figure outliens an operational flow.

Parameter

( start )

Machining Condition

Initial Data Input

le

L

Tool Selection

Machining Type
Selection

Condition Editing

Z and Related Input

|

L

Condition Editing

X-Y Input

]

Cutter Path Generation

Process Editing

Plotting

NC Data Transfer i

|

‘Tool Offset
(Tool Setter)

Work Coordinate System
(Easy Setter)
(W Setter)

I

Program No. Read

Maintenance

{ Start )

Operation

Editing

Restart

2D
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= Alarm
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Spindle
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5-4 Operation

5-4-1 Description of Functions

When the | F3| (OPERATION) key is selected on the screen shown in

Fig (5-20) and if zero return has not been performed yet, the screen
in below figure is displayed. When this screen appears, perform zero

return.
Items displayed on the lower part of this screen are the common

function.display for operation.

(e 002304 N@EEoe )

RETURN TO ZERO POSITION !
MACHINE COORDINATE SYSTEM
MACH POSITION

POSITION AT LEAST S
INCHES

©0OO
N < X
OO0

(@) SELECT ZERD RETURN MODE

DEPRESS AXIS KEY MARKED
WITH ZERO RETURN

SELECT ZERO RETURN MODE
JOG

Fi F2 F3 F4
i"B ITION PROGRAM TOOL WORK
\ coMP. COORD.

F8
STAF-M

Lsk s1P
S F6 77 ]

me-{ MACHIN mlNTE‘l
LIST | MONITOR], NANCE

Zero return
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After zero return is performed, the screen in below figure is displayed.

(= 082324 NOG22E )
x - 255 . '?91 X Rstg:;gg. X - 255P'?§1 X Elf;%.?:;?
Y 430.889 Y - 136.405 Y -~ 430.889

Y_ 138 .4@5 Z 98042 Z-195.111 Z - 98.842
2_195.111 F 0. mmMN

Fx% 9. MmN
S B RPM
S% B RPM
sPINDLE TBB1 saoey TOOO
STP
F8 F9

STARF-M

JOG
Fa4
WORK
COORD.

LSK
F1 F2 F3 FS F6 (34
ITI TOOL MACHIN
\\ CoP. | LIST | MONITOR},

Common Function Display for Operation (Page 1)

"

Before starting execution of each of these functions, be sure to

return the screen to the common function display for operation (press
the {BACK| key and select each function.

When |HELP| is displayed on the screen, pressing the HELP| key

displays an operational procedure.

The contents of the function keys are changed and displayed every time
the screen is changed. Proceed with operation, viewing them.

The following subsections describe the operational procedure for each

screen.
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Table 5-2 describes common functions for opeiation.

Table 5-2 Description of Function Keys

FUNCTION

Page key Name Description
1 F1 POSITION Zero setting of the rflat1ve’coord1nate
system and work coordinate system
Manual operation, playback editing, MDI
F2 PROGRAM operation, program editing, automatic
operation, tape operation
Tool length/diameter compensation input,
F3 TOOL COMP. |multiple compensation input
(automatic/manual)
Fé WORK COORD. Work c00fd1nate system input
(automatic/manual)
F5 PROGRAM LIST [Listing of programs and their editing
Fé MACHINE Operation panel status display
MONITOR
F7
F8 STAF-M Changes the screen to Management Menu
F9 Changes the screen to Maintenance Menu

5 - 24




5-4-2

1.

@

©)

POSITION

To set X, Y and Z of the relative coordinate system and work
coordinate system to zero, select the (POSITION) key on the

screen in Fig (5-23). The following screen appears.

= 652 3 002304 Naeea@\
X— 238.233 S TS Uy
Y - 205. 73 Y-ZBS% ; gm

\( —_— £2E355 .r?:s:s Z - 284.248 Z - 284.2 240
Z— 284.240

nm
~
—
®
® ©®
: g
z z

n m
N

0O
ol
T T
X =

sPINLE TOB7 stawey TBO1

DISPLAY

POSITION Screen

Relative coordinate system zero setting

If |F1| (ABSOLUTE RELATIVE) key is pressed, either ABSOLUTE or
RELATIVE is reversely displayed (white in black background).
In this example, "RELATIVE" is reversely displayed.

If the | F3 | to |F7 | key corresponding to the axis for zero setting

is pressed, the value of each axis in the relative coordinate system
is set to zero. To perform zero setting simultaneously for all the
axes, press the (ALL AXIS ZERO SET). key.

Work coordinate system zero setting

Press one of the mode selector keys (@ in Fig (5-11)) | HANDLE| , | JOG

and RAPID of the machine operation panel to select a manual mode

first.

(:>‘ Press the | F1 | (ABSOLUTE RELATIVE) key to reversely display "ABSOLUTE".
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(:) If the [Eé::to‘:EZJ key corresponding to the axié for zero setting
is pressed, the value of each axis in thé work coordinate system
~1is set to zero. To perform zero setting simultaneously for all
the axes, press the (ALL AXIS ZERO SET) key.

3. Run hour display
In Fig (4-25), pressing the F9 | (RUN HOUR DISPLAY) key displays the

screen shown in below figure. To the contrary, pressing the | F9
(RUN HOUR DISPLAY) key in below figure displays the screen shown in
Fig (4-25).

4= 023084 NG@G@U“\

(HOUR) MINUTE) (SECOND)

oo OO78. 25 . OB [ Zmne e
. D001 . 08 . 5B I gmve e
Tre. O0B1 .05 . 13 [ zze e

BUF2
F1 F2 F3 Fa FS5 3 F7 F8 FS
cﬁansnwmm>an . ( Pos. [‘
O_SETPERD SETPERD SET : 1SPLAY

Run Hour Display

(O POWER ON
Displays a total integrated time after turning on the power.

Pressing the | Fl | key sets to zero.

(2) CYCLE START

Displays a total integrated time during automatic operation.

Pressing the | F2 | key sets to zero.

(3) FEED CUTTING
Displays a total integrated time during automatic cutting.

Pressing the | F3 | key sets to zero.
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5-4-3

PROGRAM

If the machine operation panel's any mode Selector key is pressed and

the (program) key is selected in the common function display
(Fig 5-23) , the playback edit/origin reset/MDI/edit/automatic/tape

screen is changed to. Each operation procedure is explained in the

following items.

(1) ZERO RETURN

(2)

Selecting the mode selector key ZERO RETURN displays the following

screen. On the screen, you can view current command values.

(rhwmmamommmﬂ 082304 NOBRBO ‘\
CURRENT COMMAND
1G X . 9 1
17G0S2 Y . 0 J %]
4 . B8 K %}
Go6E7 A R %]
GBS8 B P 2
1G [« Q 2
u L %]
9GO6Y U M
G332 W
GO98G
F 8. MMIN S B RPM
% 8. MIMIN S% 2 RPM
RABSQLUTE J RELATIVE DIST. TO GO
X - 255.791 X 157.245 X - 157,245
Y - 136.405 Y 430.889 Y - 438.889
2 -195.111 Z 98.842 Z - 98.842
ISPINDLE T@@1STANDBY TOO2
RAPID LSK STP
F1 F2 F3 Fa 5 F& F? F8 F9
"USITI PR’EEQQ'{ TOOL WORK PHCngJ STAF-M NAlNTE-i
\ COMP. COORD. LIST MONITOR}, NANCE

PROGRAM (ZERO RETURN)

PLAY-BACK EDITING

This function stores current values in NC data as command values,

moving each axis.

Press one of the mode selector keys | HANDLE]|, JOGI and ]RAPID' to

select a2 manual mode, and press the [FZI (PROGRAM) key among the

common functions displayed. The following screen appears.
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rr' [PROGRAM (PLAY=BACK EDITING)]

08291 et ) |
G91 G628 29
G91 G258 X8 Y8 :
G52

G92 XB YO 7@ :
M1S

N1 (DIA 10@.9 TOOL R- FMILL
)
G91 G390 Z8 M1i9 ; SPIMDL. RPM

GS1 G398 X8 Y3 ; S 8 RPM
DBo

T1 M2E ABSOLUTE
T2 X a
H Y 5]
G94 4 2]

G54 G99 GB2 G40 X112.0 YS8. 8
5236
G54 G932 GO ZS0.9

RAPID

SPN.TOOL 7 @81 STD.TOOL T ©0a

0BrvBB1 NOBLLO

DIST.TO GO
X- 182.013
Y- 132.010
Z- 144,958

LSK STP

Fi F2 F3 Fa FS F&
ALTER | DELETE | INSERT | REWIND

F7 F8 F9
-NUMBER| FIXED FUNCT. -2

EDIT C.EDIT

PROGRAM (PLAY-BACK EDITING)

<Playback Editing Procedure>

1. Inputting the O number (prdgram No.)

@ Pressing the .F7I (O-NUMBER EDIT) key displays "O=" on the lower

left part of the screen.

@ Using numerical keys, enter a program number. For example, when

relgis‘t:ering "01234",‘ press .

Then, "0=1234" is displayed on the lower left part of the screen.

@ Pressing the ‘F3l (INSERT) enables newly creating a program of

01234,

2. Inputting the current value and other data

@ Using the axis move selector buttons on the machine operation panel,

move the axis to the position which you want to write as a command

value,
Specify the axis you want to write,
@ Press the IINPUT] key.

If a numerical value is entered before pressing the | INPUT | key,
the command value will be a 'sum of that numerical value and a current

value.
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®

For data other than axial data, write them as one block worth of

data in the same procedure as editing. However, do not change the

mode.

®0 ©06

Press the .E.O.Bl key.

Pressing the (INSERT) key stores one block worth of data in
the NC data.

Repeat the steps @ through @.

Write either M02; or M30; in a'part program end block and store in

the program.

Notes) 1.

The NC data stored by playback operation can be edited in
either manual or EDIT mode. That is, for position data,
the command value written by playback operation can be

edited (deleted, inserted or altered) as it is.

The current value written by the keys assumes the work
coordinate system.
Therefore, start playback operation after setting up the

machining zero point by G92, etc.

There is no distinction between the NC data created by
playback operation and ordinary ones. A maximum capacity

of the part program memory is a total value of them.

Editing operation in the EDIT mode is as usual.

Inputting address and then numbers, following the | INPUT| key.

The value of the key-in number plus the current value is

displayed as a command value.

Example) When entering @ at a position of a

current value X1.000, the value is X11.000.

5 - 29



(3) MDI

When the mode selector key |MDI| is pressed and the common function
~[::] (PROGRAM) key is selected, the following screen is displayed.‘

— ™~
(e Gon) 082324 N2GDOO
%] 1 -}
%} J %}
%} K ]
R %]
P ]
e ]
L -]
M
2. MVMIN S 2 RPM
8. MVMIN S% 2 rRPM
RELATIVE DIST. TO
. B8 X . 8
. @ v %]
. @ 2z %)
INDLE TO22STANDBY TOO2
STP
F1 F2 F? F8 FS
ALTER |ELETE
. ),

PROGRAM (MDI)

On this screen, input, alter and delete data in the following

manners.:

1. Inputting the data

(:) Enter data, using the keyboard. It is possible to input max. 1024
characters of the MDI program. Data entered is sequentially
dsplayed on the lower left part of the screen. When correcting

it, press the key and erase character by character

backword, and then, re-enter data.

@ Pressing the (INSERT) key moves the data displayed on the

lower left to upper left. Pressing the key displays ";"
(semicolon) at an end of a line and allows you to enter up to 10

lines, assuming that length as one line.
2. Altering the data
@ Moves the cursor (E orE) to the word you want to alter.

(:) Enter a new word. It is displayed on the lower left part of the

screen.
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@ Pressing the (ALTER) key replaces the cursor-indicated word
with the new word -entered in the step (:)

3. Deleting the data

(:) Moves the cursor to the word you want to delete.

(:) Pressing the | F2 (DELETE)_key deletes the cursor-indicated word.

* Pressing the

(4) PROGRAM (EDIT)

When the mode selector key

‘RESETI key deletes all data.

EDIT | is pressed and the common function

F2 | (PROGRAM) key is selected, the following screen is displayed.

4 0P0RP1 NOBPBE )
02001 (ue1 ) f§
G91 G28 208 ; A) FUNCTION-1
G391 G28 X8 Y8 : 1 FS(SPECIAL EDITING)
GS2 YOU CAN WORD EDIT,RDRESSE EDIT,MIRROR
GS2 X8 Yo 20 ; EDIT,ROTATE EDIT

M1S @
N1 (DIA 1@8.@ TOOL R- FMILL

)
G91 G380 Z29 M19 ;
G691 G30 X0 YO ;
Dea :
T1 Md6

T2

G94 : ’

G54 G99 GBB G40 X112.0 Y50.0
5286

G54 G9B GoY Z58.9 :

2 F?7(0-NQ. EDITING)
———+1(ALTER) ALTER THE PROG. NO.
———+H2(DELETE) DELETE A PROGRAM
——+ 4 (CURSOR) PROGRAM SEARCH
—H3CINSERT) CREATE NEW PROGRAM
3 FB(FIXED CYCLE EDITING)
CURSOR AT FIX.CYC. G CODE = ALTER MODE!
CURSOR AT EOB = INSERT MODE
ALTER SAME LINE/INSERT ON NEXT LINE
B) FUNCTION-2
1 F1(START) START OF RANGE
2 F2(STORE) STORE TO BUFFER
3 F3(DELETE). DELETE DESIGNATED RANGE
4 FACINSERT) INSERT THE STORED DATA
S F7(SUB-PRG. ) CONVERT TO A SUB_PROGRAM

LSK STP
lr-'z ‘ ] ﬂb‘s F? F8 F9 %
INSERT | REWIND SPECI FIXED FUNCT. -
\_ EDITI C. EDIT J
PROGRAM (EDIT) Page 1
Notes) * Do not enter 10 or more alphabets (A-Z) successively.
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On this page, the functions shown on the FUNCTION keys are available.

However, word editing is described below first.

I. Editing the word

1.
®
@
®
®

2.
®
)
®

®

3'

®e 6

ALTER

Shift the MEMORY LOCK/WRITE key (@ in Fig (5-12)) to "WRITE".

Using the CURSOR kéys E’, E},E and | » |, move the cursor to the
word you want to alter. The page is scrolled by the PAGE keys [:]

and B (@ and @ in Fig (5-15))

Enter data you want to alter to.

Press the | F1 | (ALTER) key.

DELETE
Shift the MEMORY LOCK/WRITE key to 'WRITE".

Move the cursor to the word you want to delete. The page is .scrolled

by the PAGE keys.

When deleting a reverseéely displayed portion only, proceed to the step
(:)immediately. When deleting from the reversely displayed portion

through a specified word, enter the specified word.

Press the | F2 | (DELETE) key.

INSERT

Shift the MEMORY LOCK/WRITE key to "WRITE".

Move the cursor to immediately before the word where you want to

insert. The page is scrolled by the PAGE keys.

Enter data you want to insert.

Press the [ F3| (INSERT) key.
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( 0Peeel NOPEed )

oot (we1 > fi
G91 G28 20 :
G91 G28 X8 YO ; EDIT METHOD AL FONFIRMATION
652 ; WORD EDIT = .
G92 XD Y8 20 : ADDRESS EDIT —
M15 MIRROR EDIT X [ Y T %X
H ROTATE EDIT | 9@° ) | 9@ Q
N1 (DIA 102.8 TOOL R- FMILL

) SELECT EDIT METHOD, SPECIFY DESIRED
G91 G302 Z8 M19 ; MENU, INPUT DATACSELECT FUNCTION) AND
G31 G308 X8 YO ; PRESS F1 (ALTER) KEY.
Doo ; ,
TL MB6 ; DATA OF NC PROGRAM AFTER CURSOR POSI-
T2 TION IS EDITED.
G94 : EDITING CAN BE CANCELLED WITH PAUSE
G54 G92 GOO G4D X112.0 YSB.0 KEY.

S286
GS4 G998 GO? 759.0

HELA
EDIT LSK STP
Fi F2 F3 Fa FS F6 F? F8 F9
k, ALTER | YES NO 1ﬁmnm I mmn{ij

Special Editing

1. Special Editing

Push F5 | (SPECIAL EDITING). The picture shown in Fig. (above figure)

is displayed.

The editing method consists of two types; The all and the confirmation.

ALL ; The designated words or addresses shown after the present
position of cursor are totally edited.
. CONFIRMATION; The designated words or addresses shown after the present

position of cursor are set one by one, and when any change

is required, F2 (Yes) or F3 (No) is pushed for

editing.

The editing consists of 4 types; the word edition, address edition,

mirror edition and rotating edition.

Word edition *++ The word means the address plus number.

Address edition *** The address is shown by X, Y, Z, etc.

Mirror edition *++ Program is automatically edited by using this
function when processing the words symmetric to X,
Y and XY axis.

Rotating edition *** The program rotated 90° (clockwise,

counterclockwise) can be made automatically.
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* Word edition

@® Set the memory key to “Write”.

@ Select the required editing method (All or confirmation) with the

cursor ) .

® Set the word edition with the cursor ¢ .

@ Key-in the designated address. Example; Change X 5.0 (designated)
to X10.0 (changed) X 5.0 —» X10.0
® Key-in the address to be changed.

® Push (ALTER).

* Address edition

@® Set the memory key to “Write”.

@ Select the required editing method (All or Confirmation) with the
cursor ¢ p .

® Set the word edition with the cursor # .

@ Key-in the designated address. Example; Change X (designated) to
C (changed) X — C.

® Key-in the address to be changed.

® Push (ALTER).

¢ Mirror edition
® Set the memory key to “Write”.
®@ Select the editing method (All or Confirmation) with the cursor P .
® Set the mirror edition with the cursor ¢ )
@ Set X, Y or X/Y with the cursor p .

® Push (ALTER).

* Rotating edition

Set the memory key to “ Write”.
Select the editing method (All or Confirmation) with the cursor P> .
Set the rotating edition with the cursor ¢

With the cursor P> , set either the clockwise turn or the

® 00 0

counterclockwise turn.
Push (ALTER).

)
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II.

Editing the range

On the screen in Fig (5-31), pressing the | F9| (FUNCT.-2) key displays

PROGRAM (EDIT) Page 2.

( . 002304 NPBBEE .)
BP0 (e ~2)
GS91 G28 20 :

G91 G28 XP Y8 :
GS2 :

G2 X8 Yo 20 :
M1S

N1 (DIR 1©8.0 TOOL
R-FMILL > :

G91 G390 Z6 M19 :

G91 G38 X0

Doo :

M1

T1 M6 :

T3 :

G94 : .

GS4 G99 GOB G40 X~252.75 Y450.0
S363 :

" e

PROGRAM (EDIT) Page 2

EDIT
r1 F2 F3 Fa FS
N

T |RANGE | RANGE | RANGE | RANGE
START | STORE | DELETE | INSERT

On this page, you can edit up to 1,024 characters.

1. RANGE STORE
This function is used when storing a certain range of data.

Note) If the power is turned off due to a power failure or
trouble, stored data will be lost. They may be also .

lost even if switched to automatic programming screen.
(1) shift the MEMORY LOCK/WRITE key to "WRITE".

(:) Move the cursor to the top word of the range you want to store.

The page is scrolled by the PAGE keys.

(3) Press the | F1| (RANGE START) key.
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(:) Move the cursor to the last word of the range yoh want to store.
The page is scrolled by the PAGE keys. (The very word is dispalyed

in yellow.)

(:) Pressing the | F2| (RANGE STORE) stores a specified range.

2. RANGE INSERT
When inserting data after storing the range, use this function.

Shift the MEMORY LOCK/WRITE key to "WRITE".

ORC,

Move the cursor to the word immediately before where you want to
.

insert. The page is scrolled by the PAGE keys.

©

Press the [Fa' (RANGE INSERT) key.

3. RANGE DELETE
When deleting a certain range of‘data, use this function.
Shift the MEMORY LOCK/WRITE key to "WRITE".

Move the cursor to the top word of the range you want to delete.

The page is scrolled by the PAGE keys.

Press the |FL| (RANGE START) key.

®e 06

Move the cursor to the last word of the range you want to delete.
The page is scrolled by the PAGE keys. (The very word is displayed

in yellow.)

Press the { F3 | (RANGE DELETE) key.

©

4. SUBPROGRAM

When changing a specified range into a subprogram for a displayed

program (main), use this function.
Shift the MEMORY LOCK/WRITE key to "WRITE".

Move the cursor to the top word of the range you want to change

into a subprogram. The page is scrolled by the PAGE keys.

Pressing the (SUBPROGRAM) displays "O=" on the lower left

part of the screen.

® © 06

Move the cursor to the last word of the range you want to change
into the subprogram. The page is scrolled by the PAGE keys.
(The very word is displayed in yellow.)
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(:) Enter a subprogram number.

(:) Press the |INPUT | key. A specified range is created as the

subprogram.
S Main Program Subprogram

E & O %k k%
- .
o0 o :
<) *k Kk
¥ ® 98 7 ®
o & §
a M99 ;
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III. Others

On Page 2, pressing the {F9 | (OTHERS) key returns you to the Page 1

screen (Fig. 5-31) again. The following describes the operational
procedures for other functions on Page 1 which are not described in
"I. Editing the word".

The FUNCTION keys on Page 1Aare as follows:

99.@  TOOL R- FMILL \
T a38 zo 19 ; SPINDL. RFH

G391 G30 XB Y8 ; S 8 RPM
Dog :
T1 MBE . ABSOLUTE DIST. 70 GO
T2 X . B X- 188.013
: Y . B Y- 132.0818
Z B3  Z- 144.958

G324 ;

G54 G338 GOA G488 X112.8 YS@. 4
€286

G54 G99 GG Z50.0 ;

SPN.TOOL T @91 STD. TOOL T 900

RAPID LSK sTP
(F1 F2 F3 Fa FS FE Fe Fa F9
ALTER | DELETE | INSERT | REWIND }D—NUMBER FIXED FUNCT. —2‘
\_ | EDIT [YC.EDIT _

1. BEGN. OF PROGRAM

This function displays the top portion of the program.

(D Press the [F4| (REWIND) key.

2. Newly creating the program

Shift the MEMORY LOCK/WRITE key to "WRITE".

Pressing the | F7 | (O-NUMBER EDIT) key displays "O=" in the lower

corner of the screen.

Enter a program number within 5 digits (1-99999), using the

numerical keys.

Press the | F3 | (INSERT) key.

® ©®© 6

3. Altering the program number

®

Shift the MEMORY LOCK/WRITE key to "WRITE".

Pressing the | F7 | (O-NUMBER EDIT) key displays "O=" in the lower

corner of the screen.

Enter a new program number within 5 digits (1-99999), using the

numerical keys.
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(:) Press the'lFl. (ALTER) key.

4. Deleting the program
Shift the MEMORY LOCK/WRITE key to "WRITE".

Pressing the lF?h (O-NUMBER EDIT) key displays "O=" on the lower

left part of the screen.

Enter the number you want to delete within 5 digits(1-99999),

using the numerical keys.

Press the (DELETE) key.

In the step (:) entering -9999 deletes all programs.

® © 06

5. FIXED CYC EDIT

Shift the MEMORY LOCK/WRITE key to "WRITE".

® ®

Move the cursor to the portion you want to edit. The page is
scrolled by the PAGE keys.

° When inserting, set the cursor to a semicolon(;).

° When altering, set the cursor to the G code for a fixed

(canned) cycle.

(:) Pressing the | F8 | (FIXED CYC.EDIT) key displays the following

Screen.

Note) To cancel editing, press the | PAUSE key on the left side

of the keyboard.

4 082324 NOBREP )

02384 (LEIDRI-1) ;
G91 G28 20 ;

G91 G28 X2 va ;
GS2 :

.G92 X@ Y@ zo :
Mis ;

Ni (DIAR 88.8 TOOL R-FMILL )

T1

DOO
G91 G3B Z8 M19 ;
G91 G392 X9
M36
G91 G28 XD
T2 :
G394 ;
G54 G9@ GPY G40 X117.8 YS4.0
HELA
EDIT LSK STP
F1 F2 F3 Fa FS F6 F7 F8 F39
(A} APP ING T. T. HOLEPAT.|{ ALTER | INSERT | OTHERS
1,G181] G83 GB4 IRC. . G71] INE

PROGRAM (EDIT) ; FIXED CYC EDIT Page 1

5 -39



F9

On the screen in Fig (5-39), pressing the

(OTHERS) key takes

you to Page 2,

(" [PROGRAM DI TS

002304 No
02384 (LEIDAI-1) ;

G91 G28 78 :

G91 G28 Xo YO ;

G52

G692 X Yo 20
MiS ;

N1 (DIR 8@.8 TOOL R-FMILL )
Tt ;

DAg ;

G91 G390 29 M19 :

G91 G302 X9 :

Mas ;

G91 G28 X9

T2

G94 :
G354 G99 GBR G40 X117.@ YS4.9

EDIT

2000 . )

F6
ING
85, G1

FS Fe

ALTER

1
BO N
G77582, G1

F1 F2 F3 Fa
. S. DEEPREV. TAP-BOR'G Ll/]
IL. G73PING G7 ING

.
’

PROGRAM (EDIT) ; FIXED CYC EDI

T Page 2

On the screen in above figure, pressing the

F9

(OTHERS) key again

takes you to Page 3.

‘

(' PROGRAM CEDIT)

02384 (LEIDAI-1) :
GS91 G28 Z9 :

G91 G28 X3 Yo :
GS2 ;
G392 X2 Yo 20 :
M1S :

N1 (DIA 80.9 TOOL R-FMILL )

082304 Neoesee ).

T1
Dae :
G91 G3@ z8 M19 :
G91 G392 %@ ;
M6
G91 G28 xB ;
T2
G94 :
G54 GSO G2 G40 X117.Q0 YS4.0
kA
EDIT LSK
F1 F2 F3 Fa FS F6 F? FB8
&axm ING ING %Im ALTER INSERT
\_ B86,G1 » G1 G88 s G1 G809

erers| |

PROGRAM (EDIT) ; FIXED CYC EDIT Page 3
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(:) Select a corresponding G code, using the FUNCTION key.

®
®

When two G codes are displayed (for example, G81 and G181), the

left one is selected for the first time, and the right for the

second time. For G73 and G83, a fixed pitch is assumed for the

first time, and a variable one for the second time. Pressing the
key displays the screen the selected contents.

For example, selecting G81 displays the following screen.

( 022324 NPPER2 )
02324 CLEIDAI-1) : FIXED CYCLE EDIT:GS81(DRILLING)
G91 G28 28 ; X=10.
GS1 G28 X8 YO Y=20. [:j (X,¥) INITIAL PT.
Gs2 :
GS2 X2 Y@ 20 : W
M15 v
R
N1 (DIA 82.8 TOOL R-FMILL ) I
; (E FEED) Q
TL
DRO : ) F FEED z
G91 G309 28 Mi9 ;
GS1 G38 X8 : L=NO. OF REPETITION.
MO6E :
G91 G28 X2 ;
T2
G94
G54 G99 GO G4P X117.2 YS4.Q Q:PT. AT WHICH ENTRY FEEDRATE CHANGES
E:FEEDRATE AT ENTRANCE
EDIT LSK STP
F1 F2 F3 Fa F5 F6 F? F8 F3
ERILLKNS APPING HOLEPAT. HOLEPAT. HOLEPAT.| ALTER | INSERT | OTHERS
* \__FB1,G181| G83 G84 IRC. G7BPRRC. G71LINE G J

PROGRAM (EDIT) ; FIXED CYC EDIT Page 1, DRILLING G81

Enter required data (contents altered or inserted) and press the

When altering, press the [Ez:j(ALTER) key, and when inserting,
press the (INSERT) key.

If the key is pressed when fixed cycle editing starts at
"o, """ will become fixed cycle data "+;'". When the is

’ b

pressed, the fixed cycle data "+;" is inserted after ";
When fixed cycle editing starts at the G code for a fixed cycle,
only the key is available. (The key is invalid.)

The altered or inserted data is displayed and the FIXED CYC EDIT

screen disappears.

When Page 2 or Page’ 3 is displayed, you are returned to the

FUNCTION Keys Display screen (Page 1).

Note) What can be edited are data displayed on the screen.
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(5) AUTO

When the mode selector key | AUTO | is pressed and the common function

'[::] (PROGRAM) key (Fig. 5-23) is selected, the following screen is

displayed.
(lpmcmn auT0)| 02304 NBOBBD \
117304 CURRENT COMMAND
Go01G X . 8 I 4]
G217G6a52 Y %] J %]
GS2 : GASGA64 Z %] K a
GS2 X8 YO 20 ; GA226G067 A R %]
MiS ; 52946850 B P 2
H G221G o Q Q
N1 (DIA 80.@ TOOL R-FMILL ) [GB40G u L %]
: GB49GOE9 U M
TL GBS0 W
Doo IGR9SG
G391 G30 20 M19 : F 8. MMIN S 2 RPM
G91 G3@ X@ ; F% 2. MMMIN  S% 2 RPM
M6 ; ABSOLUTE J RELATIVE DIST. TO GO
G31 G28 X0 ; X . B X 8 X %]
T2 Y L. B Y 8 v %]
: |z 8 2 e 2 %]
G4 ; -
G54 G998 GOB G40 X117.8 Y54.9
ISPINDLE T@27STANDBY ToP1
MEM LSK STP
F1 F2 F3 Fa FS F6 F? F8 F9
CURPENTCURRENT | MACRO R RESTART]
\“cummm UALUE EDIT

PROGRAM (AUTO)

1. Searching for the sequence (N) number

Using the keyboard, enter [:] * k% ([:] through [:] for * * %),

(:) Press the CURSOR key [:]. When cancelling a search, press the
CAN | key.

Start cycle operation after a mark "-" blinks at the lower left
part of the screen.
2. Searching for the program (0) number

@ Pressing the (O-NUMBER EDIT) key displays "0=" on the lower

left part of the screen.

(:) Enter a program number within 5 digits(1-99999).

(:) Press the CURSOR key [:].
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Display of offset values

If you press the key, the screen in below figure appears and you
can check the current tool length offset and diameter offset values.

To return to the screen of the currently specified values, press
the (CURPENT COMMAND) key.

Offset No. of plural diameter compensation (D1140 ~ D1197) and compensating

. amount of diameter can be confirmed.

ﬂmoew CAUTO) 002304 NOBLRQ \
(LEIDAI-1) CURRENT COMMAND
GS1 G28 20 : GPE1G  COMPENSATION NO TO@@?
G91 G28 X0 Y0 : Le1veesz LT.COMP,  200. 200
G52 : GBIBGAS4A RAD. COMP. . 8
G92 X0 Y8 20 : GB22GR67 D 1140 5.000
Ms ; G@94GaSe MAIN PROGRAM 002304
: GB21G 1 SUB PROG. REST L 20000200
N1 (DIA 83.8 TOOL R-FMILL ) [58485 2 SUB PROG. REST L 200820000
; GB43GBES 3 SUB PROG. REST L 02000000
T1: G258 4 SUB PROG. REST L 02020000
Dea ; GO98G
G91 G39 20 Mi9 F @. MiMIN S @ RPM
G91 G38 X2 : ' F% 2. MMMIN  SX% @ RPM
M26 : ABSOLUTE J RELATIVE  DIST. TO GO
G91 G28 X@ : X . 8 X e X 2}
T2 Y . B Y a v [2}
; z o z 9 2z [}
GS4
GS4 G99 GO G40 X117.0 YS54.0
lsPINDLE T@@7STANDBY TEB1
MEM LSK STP
Fi F2 F3 Fa FS F6 F?7 F8 FS
CURPENTEURRENT | MACRO F—NUMBER RESTART| I/)
\‘cmnmn VALUE EDIT

PROGRAM (AUTO)

5 - 43



4.

Displaying.macro variables

In an ordinary program (auto) screen, the currently specified values

- are displayed in the right half of the screen. If the (MACRO

VALUE) key is pressed, the screen in below figure appears and

displays macro variables in the right half of the screen. For the

‘local variables, only displaying of the contents is possible, but

for the common variables, the contents can be altered. Set the
cursor to the variable to be altered with the Page key and the
Cursor key, and input a value. Moreover, if the variable No. is

entered and the (MACRO V.SEARCH) key is pressed, the cursor

search is available.

[PROGRAM _(AUT)] u2sv4 NBB@@B,\
AeR{eEl (LEIDAI-1) : MACRD UAR. (LOCAL. UAR. >
@51 20 : 1-A
G91 G28 XB YO ; 2-B
G52 : 3-C
B92 X2 YO 20 : 4-1
MS : 5-7
H 6K
N1 (DIA 80.8 TOOL R-FMILL ) ?7-DCDD

: 8-EN
T 9-F (K)
DG : 18- (1
G91 G32 28 M19 11-HD
G91 G390 XO : 12- K
MoS : 13-MC13
G91 G28 X0 : 14- I
T2 ; 15- KD
: 16- CI)
G4 : 17-8CT
654 GI0 GOP G4D X117.B YS4.0

MEM LSK sTP

Fi F2 F3 Fa FS Fs6 F? F8 F3
\l CURPENT[T-COMP. | MACRO -V, BER|
COMMAND VALLE | SEARCH EDIT

PROGRAM (AUTO)
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Editing the feed rate and spindle speed (dption)

During automatic operation, machine may be performed using a feed

"rate or spindle speed override. There is a function for storing

&)
&)

®
®

the then override and automatically editing the NC data upon
campletion of machining.
<Operational Procedure>

Shift the MEMORY LOCK/WRITE key to "WRITE".

Press OVERRIDE | AUTO ](@@ in Fig (5-11)) on the machine operation

panel to turn on a lamp.

Start automatic operation.

When cutting is performed with the spindle speed or feed rate

override changed, pressing OVERRIDE |MEMORY | (® in Fig (5-11)) stores
the then override. (up to 128 blocks allowed)

After an M30 command (PROGRAM END) is executed, the NC data

currently executed are automatically edited with stored data.

Pressing OVERRIDE IAUTO | 1ights off the lamp.

From the next time on, the program is executed based on the edited

NC data.
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(6) Operataion by the tape (option)

Operating method by setting a punched tape in the tape reader

(:) Press the mode selector key | TAPE |.

(:) Pressing the |F2 | (PROGRAM) key displays the following screen.

( 082304 NOBOOD
CURRENT COMMAND
. 8 1 %]
%] J 8
%] K e
R e
P e
Q %]
L %}
M
8. MU MIN S 2 RPM
8. MMIN S% B RPM
RELATIVE DIST. TO GO
X 157.245 ¥ . 8
Y 430.889 Y %]
Z 98.842 2 %]

LFINDLE TOR1STANDBY TOQQ

TAPE LSK STP
F1 F2 3 Fa4 FS Fé F7 F8 F9
'\FEITIDW PROGRAM TOOL WORK MACHIN STAF-M | MARINTE:
CoMP. COORD. LIST | MONITOR|, NANCE

PROGRAM (TAPE)

Operation is as usual.
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5-4-4 TOOL COMPENSATION

To compensate a tool, select the | F3 | (TOOL COMP.) key among the

common functions displayed in Fig (5-23). The right screen is displayed.

- If the machine operation panel's| TOOL SETTER | is pressed in the manual mode,

the screen shown at the right is displayed.

002324 Neooge ) aﬂﬁﬁ_\\
MATIALE COMP. (1) |MATIFLE COMP. (2) ‘
PILT. —NO. . LT. COMPE-ND. . COMP LT. COMA
200,
200,
200,
218.
205,
0. | "Fq
220, F3
= "] e
215. THE TOOL
215.
DISTANCE TO BLOCK  MACHINE PUS. POS.OF BLOCK  SPINDLE  Toe? DISTRNCE TO BLOCK  MACHINE POS. POS.OF BLOCK  SPINDLE  Tee?
X-184. 447 X - 8 X . @ . X-164. 447 X . B8 X . e
Y Y . ey . 8 STANDBY  Teat Y Y .8 Y . e STANDBY  T881
2-446. 762 z . 8 Z-445. 762 z . 8

. Jos LSK ' STP JOG LK STP.
i [ f Brtindm el )  Gdeipls. B Rt fed )
. ' TOOL COMPENSATION

There are two operating methods; manual input and automatic input.

I. Manual input

1. Inputting tool length and tool diameter compensation values

(:) Press the | F8 | (PRESENT MAGAZINE) key to reversely display
"PRESENT MAGAZINE". ~

(:) Search for the tool number you want to input. Enter a number and

press the CURSOR key [:].

Using the CURSOR keysB andE] » move the cursor to a relevant

position.

(:) Entering data displays its numerical value on the lower left part
of the screen.

Pressing the | F1 | (ABSOLUTE INPUT) key inputs the data of (4), and
pressing the | F2 | (INCREMENT INPUT) key inputs it added to

(subtracted from) present data.

Note) For (:L it is also possible to move with the PAGE keys [:],

A | or CURSOR keys El, [v}.[~]. <]
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2.

®O6 ©

Diameter compensation input

r iCDL CoMP. CRAD. COMP. LIST)

0092304 N@ooeo

ID_NO. RAD. VALUED NO. RAD. YALUED NO. RAD. VALUED NO. RAD. UALUE]
11 11 11 . d 11 . g
1141 11! 1171] 1186 .
1142 11 i1 . 1187 . é
1143 11 11 1188 .
1144 . 115 1174 d 1189 . g
1145 . 1160 11 51@g R
1146 . @ 1161 d1 1191 R
147 . 162 a1 g 1192 .
| 11 1163 11 g 11 . o
114 A 1164 1179 d 1194 . 9
| 1159 d 116 d 11809 {1 ;
1151 11 @ 1181] 1 .
115 116 _% R 11% R
115 11 11
1154] 16 dq 1184] a
MD1 BUF2
F3

F1 F2
\IXLPUT ‘IWUT

i Lsk
Fa FS F6 (2 F8 F3
CLEAR T1 TOOL  MAGAZI
OFFSETS| COMP. SETS | DARTA | /

TOOL COMP. (DIA. COMP., LIST)

Press the (RADIUS COMP.) key to reversely display "DIAMETER

CoMP.".

Move the cursor to a relevant field.

Enter data.

Pressing the

pressing the

F1

F2

(ABSOLUTE INPUT) key inputs the data of (3), and
(INCREMENT INPUT) key inputs it added to

(subtracted from) present data.
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3. Multiple compensation input

. [OOC_COMPENSATION (MULTI OFFSET LISD)] 082304 .NBBOBG )

[T=NO. RAD. COMA LT. —NO. RAD. COMA LT.
153.

—NO. RAD. COMA LT. comA|
. . g

,.
8
Iolo|o|o)
nlclo]

ININI0IOIGIO)

ﬂiﬂ%&&
SRE
el

Q)
.
2[R
IOOIQIOIQ)

j Lsk
F1 F2 F3 Fa F5 33 (3 F8
NCREMNT] CLEARR | RADIUSS TOOL r%
\__ | IueuT | 1nNPUT 5| _cop. SETS | DATA

TOOL COMPENSATION (MULTI OFFSET LIST)

Press the | F7 | (MULTIPLE COMP.) key to reversely display "MULTIPLE
Co

Move the cursor to a relevant field.

Enter data.

®Oo 6

Pressing the | F1 | (ABSOLUTE INPUT) key inputs the data of (:L and
pressing the | F2 | (INCREMENT INPUT) key inputs it added to

(subtracted from) present data.
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II.

Automatic input

1.

® ®

Q

2.

®
®

®

ONONC

@O0® ©6 O O

Measuring the datum.block

Select the screen shown in Fig (5-47). (When the screen in Fig (5-48)
or (5-49) is presently displayed, press the| F8 (PRESENT MAGAZINE) key.

Mount a reference tool to the spindle.

Press the |TOOL SETTER | button on the operation panel. " Its lamp is
lit up.

Pressing the (DATUM BLOCK) key reversely displays "DATUM BLOCK".

Using the axis move selector switches ® in Fig (5-11), bring the X, Y

and Z axes closer to a datum block position.

Press the mode selector key | HANDLE |.

Select the switch [Z' () of the manual pulse generator.

Using the handle of the manual pulse generator, bring the tool into
contact with the block. A reference value

screen.

Retract the Z(X) axis.

Pressing the (DATUM BLOCK) turns off a reverse display of
"DATUM BLOCK".

Press the |TOOL SETTER | button. The lamp is 1lit off.

Measuring the tool length and tool diameter

(when manually mounting the tool to the spindle)
Measure the datum block.

Mount the spindle to the tool and bring each axis manually to the

datum block.

Search for a tool number. Enter the number and press the CURSOR

key.

Press the | TOOL SETTER | button. Its lamp is lit up.

Press the mode selector switch | HANDLE |.

Using the switch of the manual pulse generator, select the Z(X)

axis.
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(:) Bring the tool into contact with the block. A measured value is

displayed on the screen.

Retract the Z(X) axis.

©® @

Press the |TOOL SETTER | button. The lamp is 1it off.

3.. Measuring the tool length and tool diameter (when mounting the tool

in the magazine to the spindle through the ATC)
Measure the datum block.

Pressing the (TOOL CHANGE) key reversely displays "TOOL CHANGE",

and "T=" is displayed on the lower left part of the screen.

Enter the tool number to be measured.

DO O

Press the |INPUT | key. Then, the tool returns to the ATC zero point,

the tool is changed, and the X, Y and Z axes move to a datum block
position. The screen displays the page containing the input tool
number, the cursor is set to DIA. CMP. of the input tool number,

and a reverse display of "TOOL CHANGE" of the | F4 | (TOOL CHANGE)

key is turned off.
A melody for M30 execution sounds because M30 is executed inside

the NC unit.

Press the |TOOL SETTER | button. Its lamp is lit up.

Press the mode selector switch | HANDLE |[.

Using the switch of the manual pulse generator, select the Z2(X)

axis.

® QOO

Bring the tool into contact with the block. A measured value is

displayed on the screen.

Retract the Z(X) axis.

© ©

Press the | TOOL SETTER| button. The lamp is lit off.

Note) Pressing the |RESET| key interrupts operation.
g

* W setter
Using the touch sensor, it automatically writes a tool offset
amount and a work coordinate shift amount by simple manual

operation. It consists of the following combination of functioms:
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~— Work setter (work coordinate shift amount setting)

Datum face

L_—Datum hole
- Coordinate rotation

L —Tool setter (tool offset amount setting)

(a) Work setter datum face

;E Z coordinate

Y

77777 7777777777777
/
/

X, Y
coordinate

(b) Work setter datum hole

X coordinate

Y coordinate ////

(¢) Work setter coordinate rotation

Coordinate
rotation angle

1Y coordinate
X coordinate :
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(d) Tool setter
(tool length) -

Tool
length

I

Datum block

(e) Tool setter
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III. Compensation value clear

1. PRESENT MAGAZINE

(:) Search for the top tool number to be cleafed. Enter the number
and press the CURSOR key .

@ Enter the last‘ tool number to be cleared.

@ Pressing the | F5| (CLEAR OFFSET) key displays "DELETING" blinking.

When blinking disappears, a specified range (multiple compensation,

too) is entirely set to O.

2. TOOL DIA. COMP.

@ Using the CURSOR keys El, El, E], E, set the cursor to the

top number to be cleared.

@ Enter the last number to be cleared.

@ Pressing the | FS| (CLEAR OFFSET) key sets all diameter compensation

values within a specified range to 0.

3. MULTIPLE COMP.
Set the cursor to the top number to be cleared.

Enter the last compensation number to be cleared.

© e 6

Pressing the | F5| (CLEAR OFFSET) key sets all compensation values

in a specified range to 0.
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IV. Magazine Data

This function edits the tool data in the current ATC magazine.

(@ _ )

ISTER]

P1TCH [UCTT OFFSET]

F—n0. ] TOOL NOE DiA. | LENGTH [TOOL MATTEETHANGL] 1 2 MATERIAL -

POOIR. END MILL | 15.009 128.802H.5.S ERE 1H.S.S
[@oo2f. SH. MILL | 63.000 188. BAGCARBIDE 4 ool 2CARBIDE

BOA3BACK C-BORE | 5. P09 100. 999CARBIDE 1] 160( 3CERMET The tool data in
2024 4HSS—COAT]

P0aS S5CC—COAT . .

P06 Ehes-coR] the magazine 1s
2007 7EERAMIC . .

202 8CBN edited on this

2095 N El

o1 screen.

TOOLS FOR MACHINING OF HOLE )

1FENTER DRILL] 6RH. TAP h1BACK C-BORE JL6F. BACK BORE If F8 is pressed on
25P0T DRILL | 7REAMER t2BACK CB/SHE TILTEHAME. BAR

3DRILL TRAL REAM. L3ROUGH BORE I8HOLE CHYF CT| .

4DIL HOLE DR. 1SH RaF INISH BORE [LOPIR. —TAP-LH this screen, the
S_H. 1AP BL-BORE 15R. BACK BORE IR. =TRP-RH

tool offset screen
is returned to. The

F1 F2 F3 ]Fd \FS F6 F? ‘Fa ‘FQ ]

MILL | DRILL | DELETE ‘ MILL END .

k Lgs REGIS ILe /  return key ls

Magazine Data turned off.

1. Editing the tool data

@

®

Use the cursor keys @ and @ to move the blue cursor to
the column TOOL NAME.

Move the memory key to "WRITE".

Select the tool number to be edited.

- Input the tool number and press the cursor key @ .

- Use the page keys @ and @ to move the page and the cursor

keys @ and @ to move the cursor.

Edit the tool name.

Registration of milling tool:

Input the number of the milling tool file and press the [F1

(MILLING TOOL REGISTER) key. This registration applies only
to the milling tools in the tool file.

Registration of hole machining tool:

Input the number of the hole machining tool and press the | F2

(HOLE MACHINING TOOL REGISTER) key.
Deletion of hole machining tool:

Set the cursor to the tool name to be deleted and press the

[::] (DELETE) key.
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Note:

Replacement of hole machining tool:

Input the number of the tool to newly be replaced and press

the | F4 {(REPLACE) key. The tool of the number currently

displayed is then replaced with that of the specified number.
Note: The correction value of tool will also be replaced.
Edit the tool diameter.

Set the blue cursor to the column TOOL DIAMETER, use the numeric

keys to input the tool diameter, and then press the | INPUT | key.

Edit the tool length.

Although the operating procedure is the same as that of ®,
input the standard size value (different from the correction
value of tool length). The value may not be input.

Edit the tool material.

Set the cursor to the column MATERIAL, check the material table

displayed on the right side of the screen to input the desired

number, and then press the | INPUT | key.

Edit the pitch and the number of tools.

Input the pitch for thread tool and the number of tools for
other hole tools. The operating procedure is the same as the
above.

Angle

Input the tool angle.

® through @ are available only for the hole tool.

Multiple correction

This correction is to set the correction number of more than one
tool of different diameter and length in special tools (stepped
tools). Two correction per tool number is made possible. (T1001
through T1044 can be specified.)

When using "multiple correction" in programming, input the number

in the same procedure as the above.

* Milling tool file (F6)

The operating procedure for the milling tool file is the same as

that for automatic programming. Refer to the instruction manual for

automatic programming.
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5-4-5

I.

®

© ©

WORK COORDINATE SYSTEM SETTING

To set the work coordinate system, select the 'F4' (WORK COORD.) key

in Fig (5-23) of the Common Function Display for Operation screen.

The following screen is displayed.

([ O COORDINATE SYoTEl SeTTTiG 0P2324 NPRBRB )
SPINDLE T@@? STANDBY Tl
MACH. POSITION
J1 X e
1[X - 200,000 4a[X ~ 158. 256 ¥ e
Y - 200.000 Y - 3939.558 z 2
G54z - 400.000 G57|z - 406. 000
R . @ R . 8
2[X - 50.2% S[X - 200.256
Y - 399.559 Y - 399.550
GS55|z - 400.000 [GS58|z - 400. 00
R . @ R . @
3[x - 100.256 6[x - 250.256
Y - 399.55@ Y - 395.550
G56|z - 4e.e00 G592z - 00,000
R 2 R 8
MEM LSK STP
3 F2 F3 Fa F5 F6 (3 FB ]
BSOLUTE|INCREMNTROTAT IOM TOOL CLEAR ( l J
INPUT | INPUT | INPUT qn@gjm#an

WORK COORDINATE SYSTEM SETTING
There are two operating methods; manual input and automatic input.

Manual input

With and PAGE and CURSOR keys, select the work coordinate system
you want to set. There are pages J1 through J9. Set the cursor
at any of X, Y, Z and R. (J can be changed to P by a parameter.)
Numbers are sequentially given such as 1 for J1 of G54 and 54 for
J9 of G59. You may enter that number and press the CURSOR key [:].
For example, J1 of G59 is selected by pressing [:][:][:], and J5 of

G54 by pressing E]

Enter set wvalues.

Pressing the ‘Fll (ABSOLUTE INPUT) key sets the values in (:)to a
cursor-located positionm.
Pressing the {FZ' (INCREMENT INPUT) key adds (subtracts) the values

in (:)to (from) cursor-located values.
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When the | F3 | (ROTATION INPUT) key is pressed, the values in (2) are
treated as a cursor-indicated axis, calculated as follows and set

by being added to X and Y.

(1) When the cursor is located at X
X' = Value of "X" + Cos(R) x (2
Y' = Value of "Y" + Sin(R) X C)

(2) When the cursor is located at Y
Value of "X" + Cos(R + 90) x (2)
Value of "Y" + Sin(R + 90). x ()

e
[[] [}

(xX: ')

(X, Y)\/@»

(1) When the cursor is located at X

(2) When the cursor is located at Y
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II.

Automatic input

After executing the step (:)of the manual input method and mounting

the reference tool to the spindle, operate as follows:

1.

® ©

®© O ©

Setting the reference surface

(" MORK_COORDINATE GYSTEM SETTING] 0P2304 NPRBPB )
AR b SPINDLE T@@? STANDBY T@@i
TUM SURFACE MACH. POSTTION

[T1 .
X - 200.000 a[x .

Y - 200.200 Y
G5d|z - aee.om 3572
R . @ R
2[X - 50.256 5%
Y - 399.552 Y
G55|z - 4ee.000 G582
R . @ R
3(X - 1e0.25 GE
Y - 399.55 Y
G56|z - 2g0.e0m G592
R 2 R

JOG LSK STP

F1 F2 F3 Fa F5 F6 F? F8 FS

NCREMNTROTAT 10N TOOL CLEAR
\_LINPUT_| INPUT | INPUT | CHONGE | oFFSETS J

WORK COORDINATE SYSTEM SETTING (Datum Surface)

Press the mode selector key JOGI or | HANDLE

When pressing | REF.SURFACE | switch (@ in Fig (5-11)) for the work setter

on the machine operation panel,the lamp lights up,the screen oh the ref.

surface is displayed and the operation procedures are displayed on the

right side of the screen.

Bring the reference tool into contact with the datum surface.

Do it in a similar way for the X, Y and Z axes.

A value for a moved axis is displayed.

Shift the moved axis in an opposite directionm.

Pressing the WORK SETTER | REF. SURFACE
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2. Setting the datum hole and datum groove

® ©®

®P®EPO®OO®O

(  LORK COORDINATE SveTenm SETTING) 02384 NPPRBR
SPINDLE T@@? STANDBY Teei
MEASURING DATUM BORE _ : MACH. POSITION
MEASURING 15T POINT [31 .
1[X - 200.000 4a[X - 158,256
Y - 200.000 Y - 399.559
GS54|z - 4e0.000 G57|z - 402.e02
R . 8 R . @
2[X - 58.256 S|X - 2028.256
Y - 399.559 Y - 399.558
G55|z - qo0.e00 (G58|z - ave. o0
R . 0 R . @
3[X - 180.256 6/X - 250.2%6
Y - 399.553 Y - 399.558
GS6|z - .o G59(z - 400.000
R 8 R 2

Joc LSK
F1 F2 F3 Fa FS F6 F? F8 F9
INCREMNTROTAT 10N TOOL CLERR
NLINPUT | INPUT | INPUT | CHANGE | OFFSETS

WORK COORDINATE SYSTEM SETTING (Datum Hole, Groove)

Press the mode selector key |JOG | or HANDLEl.

When pressing the | REF. HOLE | of the work setter, the lamp lights

up, the screen of the ref. hole and groove is desplayed and the
operation procedures are displayed on the right side of the

screen.

Bring the tool into contact with the first point (X, Y axes).
Shift a moved axis in an opposite direction.
Bring the tool into contact with the second point (X, Y axes).

Shift a moved axis in an opposite direction.

Pressing the | INPUT | key displays the center of a groove (X or Y).

Bring the tool into contact with the third point (X, Y).
Shift a moved axis in an opposite direction.

The center of a hole (X, Y and Z) is displayed on the screen.

. Pressing the WORK SEITER | REF. HOLE | switch lights off the lamp.
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3.

®
®

©6ee

ONC

Setting the coordinate rotation

(" MWORK COORDINATE SYSTEM SETTING 4 N [%]%]
SPINDLE T@@? STANDBY Too1
MEASURING ROTATION ANGLE MACH. POSITION
MEASURING 1ST POINT 71 X 2
1[X - 290.000 4[X - 159.256 Y e
Y - 200.000 Y - 399.559 z . @
G54|z - 4ee.000 [G57|z - 420.e00 (1.DATUM FACE | 2.DATUM HOLE )
(HOLE~/BOSS)
R . o R . e -3
2|X - 50.256 “S5[X - 208.256 '1';" <fi\
Y - 399.559 Y - 399.550 ./
GSS|z - .00 [G58|z - 40,000 . —
3.DATUM HOLE | 4. COORD ALIGN
R . @ R . CWIDTH)
3[X - 100.256 6|X - 250.256
Y - 399.s50 Y - 399.550 8
G56|z - 4ea.000 |GS59|z - 4e0.020
o @
. 0 R o | | N )
Jos LSK STP
F1 F2 F3 Fa FS JFS TF'? F8 Fg
. INCREMNTROTAT 10N TOOL CLEAR
L,lnmw Ut | INeUT | orenee | oFFseTS J

WORK COORDINATE 'SYSTEM SETTING (Coordinate Rotation Angle)

Press the mode selector kéy ]JOGI or IHANDLEI.

When pressing the | COORD ALIGNl of the work setter, the lamp

lights up, the screen of the rotating angle is displayed and the

operation procedures are displayed on the right side of the

screen.
Bring the tool into contact with the first point (X, Y).
Shift a moved axis to the opposite direction.

Bring the tool into contact with the second direction (X, Y).

Do this with the same axis as one used for the first point.

After this, pressing the | INPUT | key displays an angle R obtained

from two points.
Shift a moved axis to the opposite side.

Bring the tool into contact with the third point (X, Y).

For this, use the axis different from one used for the first and

second points.
Shift a moved axis to the opposite side.

A rotation angle is displayed at R, and a reference point at X and

Y.

Pressing the WORK SETTER | COORD ALIGN | switch lights off the lamp.
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III. Tool Replacement (ATC)
ATC can be executed.
® when the | F4 (TOOL REPLACE) key is pressed, "TOOL REPLACE" is

reversed and "T =" is displayed on the lower left part of the

screen.

® Input the tool number to be called and press the key.

ATC is executed and the reverse display of "TOOL REPLACE" for the
key is released, entering the reset state.

IV. Clearing the work coordinate system data

(:) Search for the-tOp wﬁfk coordinate system number to be cleared.
1% 54
(G54J1 = 1, G59J9 = 54)
Enter the number and press the CURSOR key [:J.

(:) Enter the last work coordinate system number to be cleared.

() Pressing the [F5] (CLEAR OFFSETS) key clears all of a specified

range to 0.
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5-4-6 LIST OF PROGRAMS

While the common function is displayed, select F5| (List of

programs) key. The following picture is displayed;

(o L1sD] ' 0Pvra1 N@220e )

000001 00ESA1 001822 002340
008303 008502 001023 083200
000204 091291 091824 003201
002gas 0@10e8 01825 003082
000006 0010@S 001826 083033
0002a? 091910 091627 003334
0oee08 081011 0@1828 0QA3@aS
000203 001012 001029 003233
090010 081013 0010830 093910
000022 001014 001840 0@90A1
00025@ 001015 001841 0P9a29
0201021 001016 001111
089123 081@17 021112
000200 021018 082008
000201 0081019 002001
000500 001820 082002

NJ. OF PROG. SS MEM.AUVAIL. S2.7 M

: EDIT LSK STP
F1 F2 F3 [F4 FS F& Fe F8 F9
ALTER | DELETE | INSERT | PROGRAM EXECUTE] ’ PROGRAM
CoPY W/ NAME| )/

PROGRAM (LIST OF PROGRAMS)

List of program numbers is displayed on the screen and with this
picture, the editing in the unit of O such as the changing,

deleting, copying of program number can be executed.

1. Changing program number

(Only the presently called program number is changed).

Push Edit of mode slect key.

Set the memory key to "Write".

Key-in the program number to be changed.

® ® ® 6

Push F1| (ALTER) Key. The display changes to the picture of

program (Edit) and the program number shown on the upper part of

picture is changed.
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® ® © ©

©@ ® ©® ® 8

Deleting program number

Push the mode select key Edit | .

Set the memory key to "Write'".

Key-in the program number to be deleted.

Push | F2| (Delete) key.

Program copy

Push | F4| (Program copy). The picture shown in below figure is

displayed.

Push the mode select switch| Edit

Set the memory key to "Write".
Key-in the program number to be copied.

Key-in the new program number to be made.

Push | F5| (Execute) key. —> Copy is made with a new program number.

f?mmmmusnl 000281 NOBBBD

000001 00eSe1 021922 002340
000a3 008582 091823 083200
000004 001081 001624 033001
000005 091688 001025 093042
000006 001629 001026 083023
0020927 001010 001027 023084
000028 021011 021028 0A328S
000005 021012 001829 033929
000218 091813 001838 023010
000022 001814 081249 009001
000850 001015 081841 009220
009181 001016 081111
002123 001017 021112
002200 001018 022000
00a201 001813 082901
00a509 091029 0a2002

NO. OF PROG. S9 MEM.AVWAIL. S2.7 M

ol 1o o +COPIES
0=

EDIT LSK

STP :
Fi F2 F3 Fa FS F6 F? FB8 F9
\ ALTER | DELETE | INSERT EXECU )
W

LIST OF PROGRAMS (PROGRAM COPY)
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Program display.

When | F8

(Program) key is pushed, the present program number can

be displayed.

(Identical

to 5-4-3)

Display of program with name

When F9

key is pushed while the “"List" displayed by

F9

(List

with names) key shown in the picture of below figure is turned

reversely, the "with name" is reversely turned and the program name

is displayed.

02111

0=

r PROGRAM(PROGRAM LIST)

1(RPC RN

032222¢APC R IN
0a3333(APC L IN
084444 (ATC RN
ORSSSS(ARTC RUN SUB
DB6666 (RUNNIG TRPE
03777?(CUTTING TRPE

F1

\.er

F2 F3
DELETE | INSERT

[PRVEVEVEVEVEY)

002304 NBEGBO

NO. OF PROG. 7 PMEM.ARIL. 7B.8 M

EDIT LS STP :
Fa Fs IFS F? F8 [3-]
LIST
copy | * "'QJ

LIST OF PROGRAMS (With Name)
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5-4-7 STATUS DISPLAY/OK MONITOR

If the F6 (status display OK monitor) key is pressed in the common

function display, the following screen is displayed.

/[conmncwok MONTTOR | 02384 NOBPBBO \
CONDITION OK_MONTTOR
SPN. RPM © | SPN. OVERRIDE 100
SPN. TOOL 1 | FEED. OVERRIDE | 190
STD. TOOL © | RPD. OVERRIDE FS
MAGA, TOOL 1 [SINGLE BLOK | OFF

MACHINE LOCK OFF
DRY RN OFF
Z-AX1S CANCEL | OFF
AXIS INTERLOCK | &gy |
ATC ORIGIN NG

TePE Lk sTP
1 72 3 Fa s =3 77 =] 9

e B )

Status Display/OK Monitor

The current tool number, the spindle speed status and the operation panel
status required for machining are displayed on the screen. Check whether OK

if machined or not by checking this information.

In the manual mode (handle, feed, rapid feed, origin reset), the maximum

value of rapid override is 50%.

On this screen, it is only possible to alter the toocl number.

1. Alteration of tool number

@ Turn to the emergency stop status.

®

Set the memory write key to write.

® Press (tool set).

— The cursor is set on the spindle tool.

@ set the cursor at the point to alter and key in the tool number to be

altered and press the key.

—> The input data is displayed and blinks.
® Press the (set) key.

— The data is altered.
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5-5 Manual Operation

5-5-1 Each Axial Feed

1. Jog feed

@ Press the mode selector I;ey .

(:) Set the FEEDRATE dial to your desired feed rate. Using the axis
move selector switch for the axis you want to move, operate the
machine in a desired direction.

_When the machine comes to a specified position, release the switch.

(The axis moves only while the switch is pressed.)

Examples of use) * Warming-up operation
* When bringing closer to the zero point

* When manually cutting

2. Handle feed

@ Press the mode selector key .

(:) Select the axis with the axis selector switch (manual pulse

generator).

(:) Using the manual handle (manual pulse generator), the machine can
be moved every 0.001 mm (0.0001 inch)/graduation (when 1/1 is selected),

0.01 mm (0.001 inch)/(when 10/1 is selected) or 0.1 mm (0.0l inch)/
(when 100/1 is selected).

Examples

of use When moving the machine by a fine amount such as deter-

mining the zero point by centering a workpiece or fixture.

5-5-2 Rapid Traverse

(:) Press the mode selector key | RAPID |.

(:) Press the axis move selector switch (® in Fig (5-11)) corresponding to the
axis you wait to feed at a rapid travers rate.

(The axis moves at a rapid traverse rate only while the switch is pressed.)
At this time, an override of 0, 1, 25, 50 or 100%Z can be applied

to a specified rapid traverse rate.

(:) Releasing the switch stops rapid traverse.
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5-5-3 Tool Mounting/Dismounting

Stop the spindle head at any desired position.

| ZERO RETURN |.

@
(:) Press any of the mode selector keys [JO&}, [RAPIDI, [HANDLE] and
®

Holding the tool firmly, shift the TOOL "UNCLAMP" button on front
of the:spindle head.

Notes) * When the tool has been already mounted, pressing the button
causes draw bar nose to push a tool shank, thus dismounting
the tool from a spindle tapered hole (hold the tool firmly
not to drop it). When the tool is unclamped, a yellow push
button lamp is lit up.

* When mounting the tool, completely get rid of dust from the
tapered section of the tool shank. Using an accessory

cleaner, clean well the spindle tapered hole.

(:) Insert the tool shank into the spindle hole and press the TOOL
"CLAMP' button. The tool is automatically clamped and mounted to
the spindle, and the yellow.lamp is 1lit off.
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5-6 Automatic Operation

5-6-1

@
®

When Machining the First Workpiece, Checking the Newly Created

Program

Go through the steps (:)through (:)in "4-6-2 Program Memory

Operation".

Turn on the | SINGLE BLOCK | switch.

Note) When this is done, it is safe to set the RAPID OVERRIDE dial

®
@

5-6-2

@
@
®

Note) At this time, in normal operation, turn off the | DRY RUN |,

O
®

to 25%.

Press the PROGRAM | START | button.

Check one block worth of operations, and press the PROGRAM | START

button again to make the program sequentially executed.

Program Memory Operation

Check that the ALARM lamp on the machine operation panel is not
1it up.

Check tool length and tool diameter compensation data, and correct

them if necessary.

Press the mode selector key ‘AUTO .

OPTIONAL STOP |, | MACHINE LOCK |, | BLOCK SKIP | and | SINGLE BLOCK
switches, and set the FEEDRATE OVERRIDE, SPINDLE OVERRIDE and
RAPID OVERRIDE switches to 100%.

Press the | RESET | key on the keyboard.

On the Common Funétion Display for Operation screen, press the |Fl

key to display the POSITION screen, and set X, Y and Z relative
position display values to O.
When setting them to non-zero values, set desired values by machine

lock operation.

Note) Return to the AUTO mode again after performing MDI or manual

®

operation.

When suspending machine operation, press the PROGRAM | STOP | button

on the operation panel or turn on the | SINGLE BLOCK | switch.

In case of emergency, press the EMERGENCY STOP button on the opera-

tion panel to immediately stop the machine.
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5-6-3 When Intervening Automatic Operation with Manual Operation

(D Press the PROGRAM | STOP | button.

Note) While program operation is suspended, a red lamp is lit up.
Or, turn on the |SINGLE BLOCK | switch to suspend it.

(:) Press the mode selector key | HANDLE | or |JOG | to perform manual

operation.

(:) After completing manual operation, press the mode selector key
AUTO {.

(:) Pressing the PROGRAM | START | button restarts the program.

Note) When the PROGRAM |STOP | button is pressed, operations of M, S

and T functions continue until their remaining operations are

completed. Otherwise, manual operation cannot be performed.

When Intervening Automatic Operation with MDI Operation

7
=
|
~

Turn on the | SINGLE BLOCK | switch on the machine operation panel.

When the machine stops by single block operation, press the mode

selector key .

On the Common Function Display for Operation screen, press thel F2.
key to display the PROGRAM (MDI) screen.

Enter required operations with the ADDRESS and DATA keys, and press
the | F3 | (INSERT) key.

Check MDI data and press the PROGRAM | START | button.

To restart automatic operation, press the mode selector key | AUTO
and turn off the | SINGLE BLOCK | switch.

@ P@® ® © ©6

Press the PROGRAM | START .button on the machine operation panel.

Note 1) When a tape command immediately before is of fixed cycle and
when specifying a non-fixed cycle command from MDI, be sure
. to specify a required G code. )
Note 2) When inserting MDI operation in the state of Note 1, if you
want a tape command to be re-executed, it is necessary to

specify hole machining Jata existing before MDI insertion.
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If data are only input by MDI operation and you continue
automatic operatiod without executing them (forgetting,
leaving the machine, etc.), the machine will function in
an unexpected way because buffer contents by automatic
operation have been replaced with unexecuted MDI buffer

contents. Be fully aware of this.
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5-7 STAF-M

5-7-1 Explanation of Menu Screen
When the (STAF-M) key is pressed on the Operation Selection
screen (Fig. 5-~20)or when the (STAF-M) key is selected on the
common function display, the screen shown in below figure is
displayed.

To display the common function during the execution of each

management function, press the key. To select each
function, use the NO + key or set the cursor to the
corresponding item and then press the key.

[ m 082304 NBBBVOB \
GELECT WITH NUMBER + INPUT KEY
M Nc—23¢ 2 MULTI RS232C S
NC ‘Z,g NC Z é;m_m
4 BACK GROUND EDIT = Tod_ ez _

CUTTING - Ot111 PN 2
WORK P
EDIT - 02222

8

7

STP
F9
MAINTE:

e )

F8
STAF-M

TAPE LSK
Fi F2 F3 Fa FS F6 F7
‘Dosrrx PROGRAM TOOL WORK MACHIN
COMP. | COORD. | LIST |MONI

STAF-M Selection Screen
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The explanation of functions for management is given in Table 5-3.

Table 5-3 Functions and Explanation of Function Keys

No. FUNCTION Explanation
Input and output data, such as NC data, NC
1 NC-232C parameters, and offsets, through the external
connector.
1/0 Input and output data using the IC card.
2 (Option) Input and output NC data, NC parameters,
offsets, and magazine data.
3 Setting Set and display data very frequently used out of
NC parameter data.
4 Back ground edit |Edit other NC data during operation.
5 Tool life Set the tool life (drilling count, cutting
(Option) length, ATC count, etc.) and spare tools.
6
7
8
9
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5-7-2 NC RS232C

I. General

Data I/0 between NC RS232C I/F for Multi M/C and an external device is

performed.

The RS232C connector is located at the following place.

Set up the external equipment before executing.

II. List of Functions

e

S5y

Data Mbde Function Code gaud Control Codes
ate
1 Input Several
(Including 1 program) Code . ISO/EIA
] Changes 'O' number
2 Output 1 program Baud Rate . :1200 to 9600
All Control Codes: Yes/No
NC Data
3 Verification| Several
(Including 1 program)| Use the (I/0 DATA
Specified SET) key to change each
4 Deletion Specified data.
All :
Tool 1 Input All
Offset 2 OQutput All
D
ata 3 Verification| All
. 1 Input " A1l .
Parameter o
Data 2 Output All
3 Verification| All
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III.

(F1) NC Data I/0

== 002304 NBB0Be
MODE INPUT [OLLAT.| DELETE] (0.OF PROG, 8
FUNC SINGLE ALL M. AURIL.| S0.7 M
01111 003333| 09444
e -
[
0
G
R
A
M
L
1
s
T
io=.
€DIT LSK STP .
F1 F2 F3 r‘t FS F6 F? l:{F&a |F9
YR T.coF | PARA. /0 DAT ammtl
\\ ool DATA | DATA SET ‘,/

If the | F1 | (NC PROGRAM) key is pressed, function display turns to a

reverse video state to be the NC Program I/0 mode. Pressing the cursor
key [¥] moves the cursor through the columns "Mode -+ Function =
Program List" in this order and pressing [« enables selection of

each mode, function and program No.
1. Output Mode

The following screen appears and the unit enters the output mode

when the cursor is set to the column "Output" in the Mode.

MODE INPUT |COLLAT.| DELETE

FUNCTION SINGLE ALL

* Outputting 1 program

(:) Set the cursor to the column "SINGLE" in the Function.A
(:) Enter O No. to be output.

@ Press the key.
@ Press the (EXECUTE) key.

' (:) The program with the specified program No. will be output.
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e Outputting all programs

(:) Set the cursor to the column "ALL" in the Function.

, (:) Press the | F9 l (EXECUTE) key.
(:) All the programs in the memory will be output.

2. Input Mode

The following screen appears and the unit enters the input mode when

the cursor is set to the column "Input" in the Mode.

MODE |OUTPUT COLLAT. | DELETE

FUNCTION | PLURAL PROG. 0 NO. CHANGE

 Inputting several programs (including 1 program)

(:) Set the cursor to the column "PLURAL PROG." in the Functions.
(2) Press the | F9 | (EXECUTE) key:
(:) All the programs to be input will be saved as they are.

+ Inputting 1 program after renaming

(:) Set the cursor to the column "PLURAL PROG." in the Function.
(:) Enter the O No. to be renamed.

@ Press the key.
@ Press the (EXECUTE) key.

(:) The O No. of the program to be input will be renamed to that

entered and saved.

3. Verification Mode

The following screen appears and the unit enters the verification

mode when the cursor is set to the column "COLLAT." in the Mode.

MODE | OUTPUT | INPUT DELETE

FUNCTION | PLURAL PROG. SPECIFICATION
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e Verifying plural programs (including 1 program)

(1) Set the cursor to the column "PLURAL PROG." in the Function.
(g) Press the | F9 | (EXECUTE) key.
(:) All the programs to be input will be verified as they are.

» Verifying the contents of specified 1 program

(:) Set the cursor to the column "SPECIFICATION" in the Function.
(:) Enter the 0 No. to be verified.

@ Press the key.
@ Press the (EXECUTE) key.

(:) The O No. of the program to be input and that entered will be
verified.
4, Deletion Mode

The following screen appears and the unit enters the deletion mode

when the cursor is set to the column "DELETE" in the Mode. .

MODE OUTPUT | INPUT | COLLAT.

FUNCTION SPECIFICATION ALL

. Deleting 1 program

(D Set the cursor to the column "SPECIFICATION" in the Function.
(:) Enter O No. to be deleted.

Press the INPUTI key.

(:) Press the | F9 | (EXECUTE) key.
(:) The program with the specified program No. will be deleted.

« Deleting all programs

(:) Set the cursor to the column "ALL" in the Function.

@ Press the (EXECUTE) key.

(:) All the programs in the memory.will be deleted.
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IV. (F2) Tool Offset Data I/0

4= 082304 NB2B0E .\

MODE INPUT T,
FUNC. ALL

LSK
F6 7 F8 F9
/0 DAT EXCUTE

) EDIT
FL F2 F3 Fa FS
N ¢ EECOGE PARA. :
\ INSI:BB DATA

If the IFZ i(T.COMP DATA) key is pressed, function display turns to a
reverse video state to be the Tool Offset Data I/0 mode.
Pressing E] enables selection of output, input or verification.

1. Output Mode

Set the cursor to the column "Output" in the Mode.

@ Press the (EXECUTE) key.

(:) Tool offset data will be output.
2. Input Mode

(:) Set the cursor to the column "Input" in the Mode.

@ Press the (EXECUTE) key.

(:) Tool offset data will be input.
3. Verification Mode

(:) Set. the cursor to the column "COLLAT." in the Mode.

@ Press the (EXECUTE) key.

(:) Tool offset data will be verified.
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A (F3) Parameter Data I/0

( , 022384 NoBEBE |\
[MODE [ OUTPUT] TNPUT POLLAT. ]
FUNC. AL
EDIT sTP
Ln F2 F3 Fa FS
& N C | T.CoMP ELECN

DATA DATA

LSK h
Fée F? FB8 F9
|1/0 DATA EXCUTE
SET

If the |F3 | (PARA DATA) key is pressed, function display turns to a

reverse video state to be the Parameter Data I/0 mode.
Pressing [« [»] enables selection of output, input or verification.
1. Output Mode

(:) Set the cursor to the column "Output" in the Mode.
Press the {F9 ! (EXECUTE) key.

OO

Parameter data will be output.
2. Input Mode

Set the cursor to the column "Input" in the Mode.
Press the |F9 | (EXECUTE) key.

Parameter data will be input.

OEO

3. Verification Mode

Set the cursor to the column "COLLAT." in the Mode.

@ Press the (EXECUTE) key.

(:) Parameter data will be verified.

©
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VI. (F7) I/0 Data Setting
If the (I/0 DATA SET) key is pressed, the screen changes as

follows and the I/0 mode can be set. The blue cursor on the screen
indicates the current setting status of the RS232C mode.

Move the pink cursor up and down by pressing the @ E] key to set to
the item for changing the setting. Then, move the blue cursor by
pressing the E] [E key. Confirm the location of the cursor and
press the (SET END) key to return to the original screen.

( 0023204 N2BBBO8
]
1/0 INTERFACE DRTA SETTING
1/0_INTERFACE TAPE_READER OUTPUT _CONNECTOR
1-0_CODE EIA 1S0
BAUD RATE 1200 | 2400 4808 [ 9600
CONTROL_CODE USED NOT_USED
STOP BIT 1 2

WHEN INPUTTING FROM TRPE READER

INTERFACE TAPE READER
BAUD RATE 4800

CONTROL _CODE USED
STOP BIT 2

STP L

T T T=)

EDIT

\f F2 F3 TFA FS

e

When this screen is appeared for input, collation and elimination, the
input data are set, and when this screen is appeared for output, the

output data are set.
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5-7-3 Multi RS232C
I. General

Data I/O between Multi RS232C I/F for Multi M/C and an external device
is pgrformed. The RS232C connector is located at the following place.

Set the card before executing.

A

When the key is pressed, the Staf-m Menu screen is

displayed.
IT. List of Function
D | CONTROU
DATA MODE FUNCTION capacITY | CODE | pATD | COTES
1 Input Several Not
(Including 1 program)| applicable
Selected
Changes '0' number
2 Output Specified Divided by Fixed
ALL ;@edspec1- to
NC Data 1ed IS0
Subprogram capacity
3 Verification| Several . Not
(including 1 program) applicable
Specified
4 Deletion Specified Not . X
applicable Fixed | Fixed
All to to
4800 | Yes
Ma . 1 Input All Capacity
gazine h &
2 Output All more than
data ? . . 80M is Binary
3 Verification| All necessary.
data
Tool 1 Input All
Offset 2 Output All
Data 3 Verification| All
1 Input All
Parameter
Data 2 Output All
3 Verification}| All

* Binary Data
Binary data is completely different from the ISO/EIA codes used to
input and output NC data, etc. In general, it is impossible to
input or output for a tape reader/puncher used for I/0. When binary
data is to be input or output, be sure to use the exclusive SEIKI DON

Card Reader/Writer,
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III. (F1) NC Data I/0

== 002304 Nooee? .\
MODE TNPUT AT, . '
FUNC. | SPECIF ICATION AL SUB _PROGRAM ] [D.OF PROG, 8
LEN. | 2aM logru mzamm [EM.AUAIL.| SB.7 M
. oeeaajgr 003333 084444 027777
R
o
G
R
A
M
L
1
S
T
EDIT LSK STP ¢
F1 F2 F3 Fa FS F6 F F8 F9
SET-LP | T.COMP | PARA. /0 DAT! EXCUTE
\_ 2 DATA | DRTA | DATA SET

If the [Ez] (NC PROGRAM) key is pressed, function display turns to a
reverse video state to be the NC Program I/0 mode. Pressing the cursor
key moves the blue cursor through the columns "Mode + Function.
+ Capacity + Program List" in this order and pressing « [>] enable

selection of each mode, function, capacity and program No.

1. Output Mode

The following screen appears and the unit enters the output mode

when the cursor is set to the column "Output" in the Mode.

MODE INPUT | COLLAT. |DELETE
FUNCTION | SPECIFICATION . ALL SUB,PROGRAM
CAPACITY 20M 80M 320M MORE

* Qutputting a specified program

(:) Set the cursor to the column "SPECIFICATION" in the Function.
(:) Select capacity in the Capacity. The output is made by the

capacity unit specified here.
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Move the cursor to the list of O No., set it to an O No. to be
output and press the | INPUT | key.

The color of the O No. specified turns to pink. To cancel

'specification, set the cursor to the O No. and press the | CANCEL
key. Up to 20 O Nos. can be specified at a time.

Press the (EXECUTE) key.
The program with the specified O No. will be output.

@O0 O ©

e Outputting all programs

(:) Set the cursor to the column "ALL" in the Function.
(:) Select capacity in the Capacity. The output is made by the
capacity unit specified here.

@ Press the .(EXECUTE) key.

(:) All the programs in the memory will be output.

e Outputting a program together with subprograms called from the main

program

(:) Set the cursor to the column "SUBPROGRAM" in the Function.

<:> Select capacity in the Capacity. The outpuﬁ is made by the
capacity unit specified here.

(:) Move the cursor to the list of O No., set it to a main program
No. to be output and press the key.

(:) The color of the subprogram No. called from the specified main
program turns to pink. To céncel specification, set the cursor
to the O No. and press the key. If more than 20 main
programs are specified or the O No. specified does not exist a
message will be displayed and output will not be made.

@ Press the (E (EXECUTE) key.

(:) The program with the specified O No. will be output.
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2. Input Mode

The following screen appears and the unit enters the input mode

when the cursor is set to the column "Input" in the Mode.

MODE | OUTPUT

§ COLLAT.| DELETE

FUNCTION | PLURAL PROG.

SELECTION

0 NO.CHANGE

CAPACITY 20M

80M

320M

MORE

* Inputting several programs (Including 1 program)

(:) Set the cursor to the column "PLURAL PROG." in the Function.
Any capacity will do.

(2) Press the | F9 | (EXECUTE) key.
(:) All the programs to be'input will be saved as they are.

Note) Setting of NC parameter determines whether or not the input

ends after a message is displayed when the input program

~already exists in the NC memory.

* Inputting a program by selecting from several programs

(:) Set the cursor to the column "SELECTION" in the Function.

Any capacity will do.

(:) Press the | F9 | (EXECUTE) key.

(:) Input operation will start and every time an 0 No. is detected,
"0 % * % * REGISTERED? (Y/N)" will be prompted.

key to save and the "N" key to cancel saving.

memory and when the "N" key is pressed, the search proceeds to

the next O No. and the previous question will be asked again as

another 0 No. is detected.

Note) Setting of NC parameter determines whether or not the input

ends after a message is displayed when the selected program

already exists in the NC memory.
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+ Inputting several programs after renaming

(:) Set the cursor to the column "0 NO. CﬁANG " in the Function.
Any capacity will do.

(:) Press the | F9 | (EXECUTE) key.

(:) Input operation will start and every time an O No. is detected,

"ok kk %

TO BE MODIFIED? (IF NOT, ONLY ENTER INPUT KEY.)" will

be prompted. To input a program after changing 0 No., enter
the new 0 No. and press the key. If not changing the

0 No. and saving the program with its original O No., press the
key only. The previous question will be asked for all

the programs to be input.

3. Verification Mode

The following screen appears and the unit enters the verification

mode when the cursor is set to the column "COLLAT." in the Mode.

MODE | OUTPUT | INPUT DELETE |
FUNCTION | PLURAL PROG. SPECIFICATION
| capacITY | 20M 80M 320M MORE

* Verifying plural programs (including 1 program)

(:) Set the c

Any capac

<:) Press the
(3) All the p

* Verifying th

(:) Set the ¢

Any capac

ursor to the column "PLURAL PROG." in the Functionm.
ity will do.
F9 | (EXECUTE) Key.

rograms to be input will be verified as they are.

e contents of specified 1 program

ursor to the column "PLURAL PROG." in the Function.

ity will do.

(:) Move the cursor to the list of O No., set it to a program No.

to be ver
program N

cursor to

ified and press the | INPUT [key. The color of the

0. turns to pink. To cancel specification, set the

the O No. and press the | CANCEL | key.
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(:) Press the | F9 | (EXECUTE) key.
(:) The O No. of the program to be input and that entered will be

verified.

4, Deletion Mode

The following screen appears and the unit enters the deletion mode

when the cursor is set to the column "DELETE" in the Mode.

MODE | OUTPUT | INPUT | COLLAT.|:

FUNCTION | SPECIFICATION ALL

CAPACITY 20M 80M 320M MORE

* Deleting the specified program

(:) Set the cursor to the column "SPECIFICATION" in the Function.
Any capacity will do. ,

(:),Mové'fhe cursor to the list of O No., set it to a program No.
to be deleted and press the key. The color of the

program No. turns to pink. To cancel specification, set the

cursor to the O No. and press the | CANCEL | key.

(:) Press the' FO | (EXECUTE) key.
(:) The program with the specified O No. will be deleted.

* Deleting all programs

(:) Set the cursor to the column "ALL" in the Function.
Any capacity will do.

(:) Press the | F9 | (EXECUTE) key.

(:) All the programs in the memory will be deleted.
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IV,

(F2) Setup Data I/0

(u!n =] 002304 Naaaa@]\

[FGDE &ﬂm INPUT EOLLAT.)

FUNC. ’u‘_ A

MEM LSK STP
[(F1 F2 F3 F4 FS F& F7 F8 F9
\ N C T.COMP | PARA. ~0 DATA EXCUTE
DATA DATA SET

If the | F2 [ (SET-UP DATA) key is pressed, function display turns to a

reverse video state to be the Setup Data I/0 mode. Input or output :sor

can be selected by the cursor keys Eﬂ and Eﬂ .

1. Setup Data Output Mode
@ set the cursor to "OUTPUT" in the column MODE.

@ press the (EXECUTE) key.

® Magazine data is output.

2. Setup Data Input Mode
@ set the cursor to "INPUT" in the column MODE. The cursor may be set

to any item in the column CAPACITY.

® Press the (EXECUTE) key.

® Magazine data is input.

3. Magazine Data Collating Mode
® set the cursor to "COLLAT." in the column MODE.

@ press the (EXECUTE) key.

® Magazine data is collated.
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V. (F3) Tool Offset Data I/O

g=s—3 002304 N@BEBeD : )

MODE_| OUTPUT] INPUT FOLLAT.]
FUNC. AL
LEN oM 320m | MORE |

EDIT LSK STP
F1 F2 F3 Fa F5 33 Fe ] F9
N C |sET-P 7. coP RN /0 DATA EXCUTE
\bnoeqm patAn  RUAGEE DATA SET ]/

If the (T.COMP DATA) key is pressed, function display turns to é
reverse video state to be the Tool Offset data I/0 mode. Pressing the
cursor key [4A] [W] moves the blue cursor through the columns "Mode
Function + Capacity" in this order and pressing [«¢] (-] enables select-

ion of each mode, function or capacity.
1. Output Mode

(:) Set the cursor to the column "Qutput" in the Mode.
Any capacity will do.

@ Press the (EXECUTE) key.

(:) Tool offset data will be output.
2. Input Mode

(:) Set the cursor to the column "Input" in the Mode.
Any capacity will do.

@ Press the (EXECUTE) key.

@ Tool offset data will be input.

3. Verification Mode

(:) Set the cursor to the column '"COLLAT." in the Mode.
Any capacity will do.

(2) Press the | F9 | (EXECUTE) key.

(:) Tool offset data will be verified.

5 - 88



VI. (F4) Parameter Data I/0

i 002324 N@e2eEs .
MODE | OUTPUT] INPUT T. | .
FUNC. ALL
LEN. gom_| 32oM | MORE |

EDIT LSK STP ’
F1 F2 F3 Fd FS F6 F? F8 FS
N C |sET-wp | T.corr JEEREY /0 DATA EXCUTE

\ pATA | DATA BRI SET J

If the [Eg:.(PARA. DATA) key is pressed, function display turns to a
reverse video state to be the Parameter Data I/0 mode. Pressing the
cursor key [A] [¥] moves the blue cursor through the columns "Mode -+
Function + Capacii:y" in this order and pressing [« [] enables selec-

tion of each mode, function or capacity.
1. Output Mode

(:) Set the cursor to the column "Output" in the Mode.

Any capacity will do.

@ Press the (EXECUTE) key.

(:) Parameter data will be output.
2. Input Mode

(:) Set the cursor to the column "Input" in the Mode.
Any capacity will do.

@ Press the (EXECUTE) key.

<:) Parameter data will be input.

3. Verification Mode
(:) Set the cursor to the column "COLLAT." in the Mode.

Any capacity will do.

@ Press the (EXECUTE) key.

(:) Parameter data will be verified.
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VII.

(F7) I/0 Data Settihg

If the | F7 | (I/0 DATA SET) key is pressed, the screen changes as
follows and the screen indicates the current setting status of the

RS232C mode. Press the (SET END) key to return to the original

screen.

V=== 082304 N@ERBD
170 INTERFACE DRTA SETTING

FOR THE MULTI RS~232C INTERFACE,SETTINGS RRE FIXED RS FOLLOWS.

TNPUT_CODE___ | BINARY DATA FOR NC DATA EXCEPT_I1S0: (NOTE)
[ [BAUD RATE 4800

CONTROL_CODE_| USED

STOP BIT 2

OUTPUT_CODE__| BINARY DATA FOR NC_DATA EXCEPT 1S0: C(NOTE)
N[ BALD RATE 4800

CONTROL _CODE | USED
{[sSToP BIT 2

(NOTE> BINARY DATA
THIS IS A CODE IN THE FORMAT COMPLETELY DIFFERENT FROM THE
ISO/E1A CODE USED FOR INPUT/OUTPUT OF NC DATA, ETC.
ITS INPUT/OUTPUT CANNOT BE EXECUTED WITH THE TAPE READER/PUN-
CHER GENERALLY CONNECTED AT INPUT/OUTPUT TIME.
WHEN INPUTTING/DUTPUTTING THE BINARY DATR, YOU ARE REQUESTED
TO USE AN EXCLUSIVE SEIKI FA CARD RERDER/WRITER.

EDIT LSK
F1 F2 F3 F4 FS Fée TF’? FB

=)

.
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5-7-4 SETTING

Use this function when setting the setting data.
Press the (SETTING) key on Page 2 on the Common Function

Display for Operation screen. The following screen is displayed.

r

)

‘ 020088 NBBBQYd
X—AXIS_MIRROR IMAGE URLID JNUALID,
2| Y-AXIS_MIRROR_IMAGE. URLID_INUAL
3| Z-AXIS_MIRROR_IMAGE UALID JINUAL
4] 4TH-AXIS MIRROR IMAGE UALID_FNuAL
5| STH-AXIS_MIRRDR _IMAGE URLID_INUAL
6] INPUT_UNIT INCH_| FETR
7| PRONIBIT_EDITING OF PROGRAM RO. 0000-8999 7 YES | NO
6] PROHIBIT DISPLAY OF PROGRAM ND. B000-6999 7 YES | MO
SINGLE BLOCK STOP AT USER MACRO YEs_| N0
16/ ACTION WHEN ND INPUT SKIP__SIGNAL_AT MOE_COMHAND IN G31 LA
11| PROHIBIT EDITING OF PROGRAM ND. 9009-9999 YES_| W0
12{ PROIBIT DISPLAY OF PROGRANM ND. 9000-9999 YES | N0
3
14
15[ Gk HONTTOR_INTERLDCK UALID JINvALT
JOG sTP

a

)

SETTING (PAGE 1)

k r-'l IFZ F3 TM

(

BETTING] 000000 NBOBBBO
BRAKE POINT § (NOT STOPPED WHEN ©) g
17] BRAKE POINT 2 CNOT_STOPPED WHEN @)
18| INTERFERENCE CHECK FOR ADJACEMENT TOOLS ON T COMMAND YES | NO
19| DWELL TIME AT G76.77 FIXED CYQLE UNIT: 0.081 SEC. 1
RETRACT AMOUNT AT G73 FIXED CYCLE UNIT: (.%lm.mﬁ' .
1] RETRACT AMOUNT AT GB3 FIXED CYQLE UNIT: ©.0R1M1/.eoa1” . 871
ANGLE AT G76.77 FIXED CYQE UNIT: ©.801" .
4
RETRACT SPEED AT 676,77 FIXED CYCLE UNIT: INCH/MIN, MUMIN 1
Bel_—
Jos LSK : STP
[Fl F2 F3 TN [2-] F6 TF? F8 F9 ]

SETTING (PAGE 2)
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SETTING (PAGE 3)

1. Setting the data
(D shift the MEMORY LOCK/WRITE key to "WRITE".

(:) Using the CURSOR keys [:] [:], set the cursor to the item you want
to set. The page is scrolled by the PAGE keys [:] [:].

(3) set blue colored fields with the CURSOR keys [« |[»].
For the other fields, enter numbers and press the INPUT key.

(4) shift the MEMORY LOCK/WRITE key to "LOCK".

2. Specifying the ATC command through MDI operation

When an adjacent pot has a large-diameter tool, there is a parameter
"Execution Yes/No" at No. 18. (See Fig (5-91)
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3. Setting the reference tool

Pressing the |HELP| key on the screen of Fig (5-92) display the following
_screen.

( EETing] 0000 NBBVYB \

CONTENTS OF SETTING PARAMETER #31-#40

(3) RETURN FOR RETOUCH
[m HELP—KEY FOR ORIGINAL DISPLAY J A 136)
(1> ECCENTRICITY OF PROEE CENTER (2) REF TOOL LENGTH [
SPINDLE (H31-434) w35)
CENTER PROBE CENTER -
i B |
X T
w33 €4) MINIMUM DIST. OF
3-PT. HOLE MERS.
37
-y
34)
(S) WORKPIECE DROOP
COPENSATION (H38-140)
= N _ SET DROCP AMOLNT FOR LIDRKPIECE

#32)  (131) MERS. ON EACH AXIS
STP

k rn le F3 fa Irs F6 r? lrs |r9 ]/

SETTING HELP SCREEN

On the screen above, pressing the key returns you to the
screen of Fig (5-92).
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5-7-5 BACK GROUND EDIT

This function, which edits another program during automatic operation.
Either main program or subprogram, a current machining program‘cannot
be edited.

When EACK GROUND EDIT is selected on the Management Menu screen,

the following screen is displayed.

( 022820 NBBBED .

SEERE cumde -2)
G91 G28 20 :

G91 G23 %P YO :
G52

G92 XB Yo 20 :

M1S

Ni2 (DIA 100.0 TOOL
R-FMILL ) :

-G91 G392 28 M19 ;

G91 G332

DBo ;

MaL

Ti2 MOS ;

Tid

G34

G54 G99 GPY G438 X-252.75 Y4S3.0
8363 :

(=
LSK STP
FS | F6 ? Fe FS
MASS k—ﬂ.ﬂER FIXED FUNCT. —2’
ALTER | EDIT EYC.EDIT|

BACK GROUND EDIT

EDIT
F2 F3 F4
DELETE | INSERT | REWIND

F1
ALTER

N\

(:) Enter the program number you want to edit. Editing operation is

the same as in "5-4-3, (4) PROGRAM (EDIT)".

Note) To transfer a program, you just select either AUTO or EDIT
mode, press the | F2 | (PROGRAM) key on Page 1 of the Common
Function Display for Operation screen, and then, press the

F7 | (O-NUMBER EDIT) key.
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5-8 Maintenance

5-8-1 Explanation of Menu Screen

When the (MAINTENANCE) key is pressed on the Operation

Selection screen (Fig.5-20) or when the (MAINTENANCE) key is

selected on the common function display, the screen shown in below

figure is displayed.

To provide the common function display during

maintenance function, press the key.
function, use the NO + key or set the

the
To

corresponding item and then press the key.

execution of each
select each

cursor to the

([ EBnTEECE 082384 NoRBOD
SELECT WITH NUMBER + INPUT KEY
_IQLQRM 2 DIAGNOSTIC 3 LS/S0L LAYOUT
PC.v, MOS *
NC A MO4 °  MOB -i
4 A.T.C (CONDITION) S A.P.C (CONDITION) 6 N[, MODE
i L] l i ! Sy =
17— LI . N]
T 5 [
T Ty - —
? 8 9
- TAPE = stP .
F1 F2 F3 Fa FS Fe F? F8 F9
ITI PROGRAM TOOL WORK PROG?N'1 MACHIN STAF-M | MAINTE:
&FCE ™ COMP. [CCU'\’D. LIST | MONIT NF\NCE-l,J

Maintenance Selection Screen, Page 1

(Common Functions for Maintenance, Page 1)
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The explanation of functions for maintenance in Tabj;e 5-4.

Table 5-4 Function and Explanation

No. FUNCTION Explanation
1 Alarm Display the contents of alarm currently output.
. . Di i i is and
2 Diagnostic isplay the operating state of the main axis
ATC,
L .
3 S/soL Display the ON/OFF state of LS/SOL.
layout diagram
4 ATC status Explain the ATC operation and execute operation
display one by one.
APC status Explai he ATC i d t ti
5 display xplain the operation and execute operation
(Option) one by one.
6 NC screen Display the conventional 9" mode.
7
8
9
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5-8-2 ALARM

If alarm is selected (1 input) on the maintenance menu screen, the following
screen is displayed.

NC_ALARM
§ I ErERGENCY STOP
€ § SERWD OFF
£ & MACHINE UNREADY

(ﬂMM@mwmmmnmmmﬂ. ‘ 0v2304 NQQ@@@<\

PC_ALARM

JOG LSK L STP

\\J F1 F2 F3 \(F4 FS F6 F? F8 F9 [/)

MAINTENANCE (ALARM DISPLAY)

Upon occurrence of an alarm, this screen shows you what it is like.
When the |RETURN| key is pressed, the Maintenance Menu screen is
displayed.

Note)

A PC alarm is displayed same as a content of NC screen.
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5-8-3 DIAGNOSTIC

When DIAGNOSTICS is selected on the Maintenance Menu screen, the

following screen is displayed.

( | 000021 NOAOEE )

|4

|3 RETRY HISTORY

2 A-T-C

1 SPINDLE

EDIT LSK STP

F1i F2 F3 Fa FS F6 F? F8 F9
INDLE { A-T-C RETRY .
HIST

DIAGNOSIS (Selection Screen)
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Diagnosing the spindle start/stop condition

When there is a trouble which disables the spindle to start or stop

and you want to know its cause, press the |Fl | (SPINDLE) key on the

screen shown in Fig (5-98).
Then, the screen shown in the under figure appears with its cause

enclosed in a red frame.

( [DIAGNOSTICS (SPINDLE)) Oxxxx*x NP@182 )
NO 'M'/'S’ COMMAND GIVEN
DOES NOT NO AIR PRESSURE
START LOW SPINDLE LUBRICATING OIL
SPINDLE LNCLAMP
SPINDLE POSITIONING CONDITION
COVER OPEN CONDITION
OTHERS
DOES NOT
STOP T NOM comho Givew
OTHERS
COMMAND UALLE
Moo
s @
Teoo
B
B/B
F1 F2 3 Fa FS F6 e B 75
FPINDLE A-T-C | RETRY l
\_ HISTH J

DIAGNOSIS (SPINDLE)
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* 20

Diagnosing the ATC condition

When there is a trouble in ATC operation and you want to know its

cause, press the

F2

(ATC) key on the screen shown in Fig (5-98),

Then, the screen shown in the under figure appears, where the cause

is indicated with a blue frame as to a T code, with a red frame as

to M06, and with a pink frame as to both of T and M.

O % % % % % N00182j

(
— [J NO 'M* COMMAND GIVEN
DOES NOT — AXIS NOT AT TOOL CHANGE PT.
START s MAGAZINE NOT AT ORIGIN
A b— ARM NOT AT ORIGIN
e OTHERS
T
— AXIS NOT AT TOOL CHANGE PT.
: — MAGAZINE NOT AT ORIGIN
C DOES NOT — ARM NOT AT ORIGIN
FINISH —_— SPINDLE NOT ORIENTED
— MAGAZINE ROTATING
p— IN OPERATION
b OTHERS
COMMAND VALLE
M22
S %]
Tooo
B
B/B
Fi F2 F3 F4 FS F& F? F8 F9
PINDLE |A-T-C RETRY l J
HISTI !

DIAGNOSIS (ATC)

Note) The APC and index table are optional.

3. History of re-try
( 000001 NOB2BD
=] FURCTION n;%
ATC SUTNG ARM TO SPINDLE )
°

BIRRRORPSE

e e e
ADUWN -

16

S3BIRBRERYE

SPINDLE ORIENTRAT.
ARM SLIDE SPINDLE SI1DE]
SPINDLE TOOL UNCLAMP
W-ARM FORWARD

W-ARM TURN RIGHT
W-ARM TURN LEFT
W-ARM RETRACT
SPINDLE TOOL CLAMP
ARM SLIDE POSITION
SUING ARM TO MAGAZINE
ARM SLIDE MAGARZ. SIDE

00O ~OO®

LSK

(=

EDIT
F3 {F4 IFS
PERO
EACH

F6 IF?

STP .
FB8 FS
SETTI END

l jl

HISTORY OF RE-TRY
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* When the system does not operate

even when the individual operation
instruction is sent, the operation
instruction is sent again.

The instruction to repeat the
individual operation again is
called the re-try.

How many times this re-try has

been made is displayed.

Selection of menu

A
v

position and push F8 (SETTING).

Set the cursor at the required

The function of set menu is shown

on the right side of screen.



5-8-4 Layout Diagram of the Limit Switches and Solenoids <VG>

If the LS/SOL layout drawing is selected (3 input) on the maintenance menu
screen, the following screen is displayed. If the| RETURN| key is pressed,
the maintenance menu screen is displayed.

/Law.mMH 082384 N@@B@B‘\
» OPTION
S52B 497 49B M ——— FS-3 Pg-d]
49A 167  1@B
[ 48A ] ———\g’ — 4 / 11A
437 43B 470 _47B
(i) [em) \\ L a3
28A 654 — _E] S?R STB
142A \ L [seA ] seB
-E; 5B | ,‘-‘: — Nle 1 484 48B
48C S5 N 'ﬁ\x— 6A 6B
168 ——— 5 |a A
O —— Ps-6 PS-8
168 ——1—/ FS-11
16a . ST+ +— [1a] 1B
2A
&———— PS-1 PS-9
. F5-1
oP. SIDE [e1a]
e LIMIT SW
= SOLENOID
JOG LSK STP
Fi F2 F3 Fa FS 3 37 Fa F9
[T T |
LIST . /

LS/SOL Layout Drawing <VG>

This indicates the limit switch and solenoid ON/OFF status. If a number is
framed in red, it is in the ON status.

If the (layout drawing list) key is pressed on this screen, "LIST" is
contrast reversed and the following screen to show the function and

application and the ON/OFF status is displayed. If a number is framed in
red, it is in the ON status.

/ 002304 NOBRQO \ _0P2304 NBBBBO \
12 272
STATUS STATUS STATUS
NO. FUNCTION SOL [LS | NO. FUNCTION SOL LS o. FUNCTION SO [ LS
@1 [SPINDLE TOOL UNCLAMP 16B | 16B [ 19 [X-AXIS(=) STROKE END - lae
22 [SPINDLE_TOOL CLAWP 16A | 28 [X-AX1S(+) STROKE END - 1B
@3 |SPINDLE AIR BLOW, ON 28A 21 [X-AX. SLOWDOWN/ZERO RET.| — 2A
4 W-ARM TURN RIGHT 43A [ 43A [ 22 [y-AX1S(-) STROKE END - 6A
85 W-ARM TURN LEFT /43B{ 43B | 23 [Y-AXIS(+) STROKE END - [ eB
06 W-ARM FORWARD 47A 1:47A-] 24 [Y-AX. SLOWDOWN/ZERQ RET.| - 7A
@7 W-ARM RETRACT 47B [47B;| 25 Z-AXIS(=) STROKE END - [1@A
B8 [SWING ARM TO MAGAZINE | 48R |/4BA.1 26 [Z-AXIS(+) STROKE END - [1@B
@3 |[SWING ARM TO SPINDLE 48B |/48B/] 27 [2-AX. SLOWDOWN/ZERD RET.| - | 11A
18 M@6 COMPLETION - [4BC | 28 |oP. SIDE OPEN THE DOOR - _|zea
11 MAGAZINE ROTATE RIGHT [49A | 49A | 29 |0P. SIDE CLOSE THE DOOR | — [/32B4
12 MAGAZINE ROTATE LEFT _ [/49R71 49B | 3@
13 |ARM SLIDE SPINDLE SIDE |/56R.[.56MA- 31 |SPNDL. COOL OIL FL.SW, FS-11
14 578 32 JLUBRICATE FL. SWITCH FS-1
15 JARM SLIDE POSITION 56B [S5B7| 33 LUBRICATENG OIL P-SW. PS-9|
16 578 34 [MOVE OIL FL. SWITCH FS—3]
17 JARM SLIDE MAGAZ. SIDE | S6B | 57A | 35 [MOVE OIL P-SWITCH Pl
18 S7A 36 JAIR SOURCE PRESSURE 818 PS-1
JoG LSK STP LSK STP
F1 F2 F3 Fa FS 3 F7 F8 FS F6 F7 F8 F9
LAYoUT l I j
i

LS/SOL List

If the F3 (layout drawing list) key is pressed again, "LAYOUT DRAWING" is
contrast reversed and the screen of Layout Drawing is returned to.
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Layout Diagram of the Limit Switches and Solenoids < VKI >

If the LS/SOL layout drawing is selected (3 input) on the maintenance menu

screen, the following screen is displayed.
the maintenance menu screen is displayed.

If the_ key is pressed,

4 0@eeoe Neooon
« OPTION
; S2B  d9A 498 M
497 4B ——— 64 6B
547 48A 2
488 \ —— i
437 43B —— 47 47
47a 47B \ L 437 43B
28R 65A — S S7B
142a - S6A  55B
SSB Eﬂ:‘*\\- 48a  48B
48c ST N = -\ 18 1eB
168 ———— __® 11A
N— Ps6 Ps8
16A 16B FS-11
1B ﬁ'— ¢ T 1A )
e——— PS-1 PS-9
FS-1
OP. SIDE 61
o LIMIT S
& SOLENOID
1
usr

N

LS/SOL Layout

This indicates the limit switch and solenoid ON/OFF status.

framed in red, it is in the ON status.

Drawing < vkI >

If a number is

Iif them (layout drawing list) key is pressed on this screen, "LIST" is

contrast reversed and the following screen

application and the ON/OFF status is displayed.

red, it is in the ON status.

to show the function and
If a number is framed in

/ LS5/S0L LIST

(e]=]=1=]15]5] Naqua B

N

082304 NOBOBRBO
272
STATUS STATUS STATUS
NO. FUNCTION SOL | LS | NO. FUNCTION soL LS 0. FUNCTION SOoL [ LS
Q1 INDLE TOOL CLAMP = 16A | 19 X~AXIS(-) STROKE END = A
@2 INDLE TOOL UNCLAMP 16B | 16B | 20 X-AXIS(+) STROKE END - B
a3 §P[NDLI AIR BLOW, ON 28R - 121 X-AX. SLOWDO ZERO RET.| - 2A I
04 W—-ARM TURN RIGHT 43R | 43A | 22 [y-AXIS(=) STROKE END - 6a
85 MW-ARM TURN LEFT 43B | 43B | 23 [Y-AXIS(+) STROKE END - 6B
26 W—ARM FORWARD 47A | 47A | 24 y—AX. SLOWDOWN/ZERG RET.| - A
27 W-ARM RETRACT 47B | 47B | 25 P-AXIS(-) STROKE END - 10R
%3] ING ARM TO MAGAZINE | 48B | 48B | 26 é-ﬂxl (+) STROKE END = 16B |
29 ING_ARM TO SPINDLE 48A | 48R | 27 [Z—AX. SLOWDOWN/ZERD RET.| - 11A
18 MB6 COMPLETION - _[48C |28
11 MAGAZINE ROTATE RIGHT [49AR [ 498 | 29
12 MAGAZINE ROTATE LEFT 49B | 498 | 38
3 AR SLIDE SPINDLE SIDE | S6A | S6A | 31 INDLE COOL OIL FL.SW. FS-11
4 S7B 32 LUBRICATE FL. SWITCH FS-1
15 IARM SLIDE POSITION S6B | SSB | 33 LUBRICATENG OIL P-SW. PS-9
16 S7B 34
17 JARM SLIDE MAGAZ. SIDE |56B | 57A | 35
18 S7A 36 RIR SOURCE PRESSURE 61A | PS-1
STP
Fi .Fz F3 Fa t FS F6 rv F8 F9 ] LSK STP
Lavout F6 F? Fa F9
\ | JL ] |,
LS/SOL List

If the F3 (layout drawing list) key is p
contrast reversed and the screen of Layout
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5-8-5 ATC Status Display

If the ATC status diagram is selected (4 input) on the maintenance menu
screen, the following screen to explain the ATC operation is displayed.
the key is pressed, the maintenance menu screen is displayed.

STANDBY POT =028

/ A. T. CCCONDITION)

SPINDLE- TB0@ STANDBY- Teee B a7/ /eE

0PPeBe NOBBGB h

ACTION oD M ACTION M ACTION M
ARM LEFT 922 | MAGAZ. ROTATE = | ARM SWING IN 520
MAGAZINE ROTATE — | MAGAZ.POSITION — | SPIND. POSITION 939
MAGAZ. POSITION = __| ARM RETRACT 928 | ARM FORWARD 321
ARM RETRACT 928 | ARM LEFT 922 | TOOL UNCLAMP d
ARM RIGHT S25 | ARM FORWARD 326 | ARM DOWN S22
ARM_FORWARD S26 | ARM RIGHT 325 | ARM TURN RIGHT 923
TURN ON MAINT. SW. IN ELECT. PANEL TO OPER.ERCH ARM TURN LEFT 924
INDIUD. FUNCT. (OTHERWISE SHOULD BE OFF) ARM UP 925
MAGAZINE ROTATE/POSITION AND TOOL CLAMP/UNCLAMP TOOL CLAMP -
BY PUSH BUTTONCMANUARL MODE) ARM RETRACT 926
. MEANS LIMIT SWITCH "ON* ARM SWING BACK 927

NOTE:SEE INSTRUCTION MANUAL FOR GRAPHIC REPRESENTATION OF ACTION

T EERREA )

ATC Status Display
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1. ATC Status Display

1) On this screen, tool change, tool call, chénging operation, tool
returning operation is checked. It is also possible to see the status

per operation.

2) Tool changing operation check

Press the mode selector key MDI.

Set the cursor to "ATC COMMAND T M06".
Key in the tool number.

Press the input key. The blue cursor turns red.

@ ® 6 0 6

If the machine operation panel's program "START" button is pressed,
the ATC operates to set the tool of that number on the spindle. When

ended, the red cursor returns to blue.The NC is reset.

Note) See the names of the ATC components and the figures of operation (Fig
(5-107)).

e

000Bre NoBBLBB \

SPINDLE- TO2® STANDBY- TooQ
STAMDBY POT =000

(26 |

ACTION M ACTION D M ACTION D| ™M
ARM LEFT 922 | MAGAZ. ROTATE ~ | ARM SWING IN 920
MAGAZINE ROTATE - | MRGAZ. POSITION = | SPIND.POSITION 933
MAGARZ. POSITION — | ARM RETRACT 328 | ARM FORWARD 921
ARM RETRACT 328 | ARM LEFT 922 | TOOL UNCLAMP -
ARM RIGHT 325 | ARM FORWARD 326 | ARM DOWN 922
ARM FORWARD 926 | ARM RIGHT 925 | ARM TURN RIGHT 923
TURN ON MAINT. SW. IN ELECT. PANEL TO OPER.EACH ARM TURN LEFT S24
INDIUD. FUNCT. (OTHERWISE SHOULD BE OFF) ARM P 925
MAGAZINE ROTATE/POSITION AND TOOL CLAMP/UNCLAMP TOOL CLAMP =
BY PUSH BUTTONCMANUAL MODE) ARM RETRACT 926
MEANS LIMIT SWITCH *ON* ARM SWING BACK 927

NOTE:SEE INSTRUCTION MANUAL FOR GRAPHIC REPRESENTATION OF ACTION

STP
F2 F3 Fa FS F6 F? F8 FS
TANDBY STEP Erc ‘
0oL . SET TI /

ATC Status Display

_

F1

3) Tool calling operation check
® Press the mode selector key MDI .
@ set the cursor to "T .
® Key in the tool number.
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@ Press the | INPUT | key. The blue cursor turns red.
® If the program "START" button is pressed, the tool of that number is
called to the waiting position. When ended, the red cursor returns

to blue. The NC is reset.

4) Changing operation check

Press the mode selector key .
Set the cursor to "M06".

Press the | INPUT | key. The blue cursor turns red.
If the program "START" button is pressed, the changing operation is

® ® 0 6

performed. When ended, the red cursor returns to blue.

The NC is reset.

Note) If the spindle is not at its original position, press "START", and it

will return automatically to its original position.

5) Tool return check

Press the mode selector key .
Set the cursor to "TO00".

Press the | INPUT | key. The blue cursor turns red.
If the program "START" button is pressed, the tool is returned to the

® ® 60 6

magazine. When ended, the red cursor returns to blue.

The NC is reset,

6) Check per operation
A function to locate the ATC trouble.
® Turn ON the maintenance switch on the high-power panel. A message is
displayed and blinks on the screen.
Set the cursor to the point to operate.
Press the mode selector key .
Press the key. The M code is displayed in a red frame.
If the program "START" button is pressed, the operation is performed.

©@ ® 6 6

If the status column is red, it means that the limit switch for that
operation is ON.

® Turn OFF the maintenance switch. The message on the screen disappears#

Note) For tool unclamp- clamp, magazine turn and spindle move, press the

button after turning to the manual mode.
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2.

Spindle- Waiting Tool Memory Clear

(To be performed in the condition of the emergency stop button having been
pressed.) If the (spindle waiting tool clear) key is pressed on the

screen of Fig (5-107), the spindle and waiting tool number memory is cleared.
Waiting Pot Number Set

(To be performed in the condition of the emergency stop button having been
pressed.)

@® Key in the waiting pot number on the screen of Fig (5-107).

® Press the (waiting pot number set) key. The waiting pot number

turns to the keyed-in value. (The magazine number is altered.)
ATC Original Position Reset

A function to reset to the ATC original position when the ATC operation was

interrupted due to power failure, emergency stop, etc.

If the trouble is simple, it is easily possible to recover using this
function. It is possible to select "STEP" or "CONTINUE". These are
switched every time the key is pressed.

Operating Procedure

@ Turn to the ready for operation status.

® Press the (original position reset) key. ... Displayed as contrast
reversed.

® The stopped status is automatically judged and the cursor(blue) is set
to the point of next operation. ... A message is displayed.

@ If the key is pressed, that operation is executed.
If "CONTINUE", go to ® after ending.

® Repeat ®, @ until the original position is returned to.

® After being reset to the original position, check the numbers of both
the spindle and waiting tools.

@ Press the (original position reset) key. ... The reverse-contrast
display disappears.
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Notes)

1. If already at the original position in the status of @, "ORIGINAL
POSITION COMPLETE STATUS" is displayed and the operation of ® and
beyond is impossible.

2. If the X ~ Z axes are not at the ATC original position and if the W arm,

etc. is at the original position, judged as the original position in @ .

3. If it is impossible to reset by this operation, turn on the maintenance

switch and perform the individual operation to recover.

( | 0po0oe N@eeon )
SPINDLE- TE@@@ STANDBY- TEO@
By POT = S ..
S o0 Condition of original
position reset having
NXT. TL. CALL TOOL CHANGE
ACTION ™ ACTION N been pressed

MAGAZ. ROTATE — | SWING IN V7771928

MAGAZ. POSITION ~_ | SPIND. POSTTION }//// 539

ARM RETRACT 528 | ARM_FORWARD 521

ARM LEFT 522 | TOOL_UNCLAMP -

PRI FORPRD ey e Arm turn Performed

ARM RIGHT 325 | ARM TURN RIGHT V //) 923
TURN ON MAINT. SW. IN ELECT. 'PANEL TO OPER.EAGH 524
INDIUD. FUNCT. (OTHERWISE SHOULD BE OFF) ARM P . 25 from the left.
MAGAZINE ROTATE/POSITION AND TOOL CLAMPANCLAY [ TOOL CLATP -
BY PUSH BUTTONCMANUAL MODE) ARM RETRACT 526
Il rEANS LIMIT SwITCH -on- ARM SWING BACK 927
NOTE:SEE INSTRUCTION MANUAL FOR GRAPHIC REPRESENTATION OF ACTION
- sTP
. (FI F2 73 Fa FS 3 £ ] ]

TANDBY ETBY POT| STEP RTC HOME|
0oL . SET 1 URN | . /

/ 0PPPBO NBBBeL \

SPINDLE- TB03 STANDBY- TB0@ ATC COMAND T 06
STANDRY POT =00@

[Mo6 |
NXT, TL.. CALL

FRd o T = i e o Condition of arm
ARM LEFT 922 | MAGAZ. ROTATE — [ARM SWING IN WIER) .
MAGAZ INE_ROTATE — | MAGRZ.POSITION - | SPIND.POSITION {///]1 935 hav_]_ng turned
MAGAZ. POSITION - [ARM RETRACT |~ [ 928 | ARM FORWARD 921
ARM RETRACT S28 | ARM LEFT S22 | TOOL UNCLAP =
ARM _RIGHT 925 | ARM FORWARD S26 | ARM DOWN 522
ARM _FORWARD 926 | ARM RIGHT. 525 | ARM TURN RIGHT 523
TURN ON MAINT. SW. IN ELECT. PANEL TO OPER. EACH ARM TURN LEFT V//// 924
INDIUD. FUNCT. COTHERWISE SHOWLD BE OFF) ARM P /// 925
MAGAZINE ROTATE/POSITION AND TOOL CLAMP/AUNCLAMP | TOOL CLAP / -
BY PUSH BUTTONCMANUAL MODE) ) VBRI RETROCT/// 7, 526

MEANS LIMIT SWITCH "ON* [ARM SWING BACK 527

NOTE:SEE INSTRUCTION MANUAL FOR GRAPHIC REPRESENTATION OF ACTION

STP
Fd FS F6 F7 F8 F9
Fron o o o [C o |
. SET 1 _ /

u

F2 'FB
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5-8-7 N/C mode
When NC MODE is selected on the Maintenance Menu screen, the

following screen is displayed.

+ The following keys become ineffective in the N/C screen.

PAUSE | key
HELP | key

. In the N/C screen, a key functioning different from the function
of the multi screen and a special key are used.
OPER./PROG. | key and |BACK| key.

In the multi screen, though these keys were keys for changing the

operation side over to the automatic program side, or for
displaying the previous screen or the common function, in the N/C
screen they are keys for getting away from the N/C screen to

return to the multi screen.

NEXT | key

There is a key that nothing is written between the CAN key

and the | INPUT| key. That is the | NEXT key. This key performs

the same role as that of the | BACK key, and a key for

displaying the previous screen or for changing the main function

over to the sub—-function in the multi screen.

. The main function is as follows:

G STP LSK
J0 N/C-1
ALARM | PROG PROG PROG WORK TOOL SETING | FUNC
DIR EDIT RUN SELECT]
When pressing F9 (FUNC SELECT) in N/C-1, the menu in N/C-2
appears.
N/C-2

When pressing F9 (Front menu) in N/C-2, the menu in N/C-1 is

returned.
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- The sub-function is changed depending on what is selected.

« Pop~up menu

There are spots where 2 lines exist as shown in the below figure.

’ F1l I' F 2 I F 3 Il F 4 l F 5 | F 6 l F 7 l F 8 l F9 l

The above figure means that there are the pop-up menus in "F2 and
F4". The pop-up menu is used for selecting a menu when plural
menus exist in the function. In order to display the pop-up menu,
press the function key twice. Thereupon, it is displayed on the
right upper side of the screen, so select with the cursor and

press the | INPUT| key.

* For details, please refer to the instruction manual for the
YASNAC 180M,

1. Pos. (Fl1)

When selecting F1 (POS.) key by the main function, the screen
in N/C-3 is displayed.

/f;OSITION

082304 NBBBB@\

UNIVERSAL EXTERNAL

X 0. 000 X 0. 000

Y 0. 000 Y 0. 000
Z 0. 000 Z 0. 000
INCREMENT MACHINE

X 0. 000 X 0. 000

Y 0. 000 Y 0. 000

Z 0. 000 Z 0. 000

JOG . - STP LSK
\\\!HII UNIU | EXTERN | INCR | SET ’ Eﬁ%EL//
N/C-3
ALL (F1) - ' N/C-3

4 coordinate systems of work coordinate system, external
coordinate value, remained travel amount and machine coordinate

system are displayed.
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UNIV (F2) .
The coordinate systems selected by G54 through G59 are displayed.

The coordinate system can be set by F5 (Coordinate system

setting).

EXTERN (F3) ---- N/C-5
Though this is fundamentally the same value as that of the machine
coordinate system, the coordinate system can be set by F5

(Coordinate system setting).

. INCR (F4) =-=--—- N/C-6
When a program starts, the remained travel amounts of the axes are
displayed.

< SET (F5)

When pressing F5 (Coordinate system setting) on the screen of
either the work coordinate system or the external coordinate
system, the cursor appears at the place of each axis name. Set
the cursor to the axis name desired to set, enter a numerical

INPUT

After the setting is completed, press F5 (Coordinate system

value by the key and press the key.

setting) again.

Error pulse (Reverse Fl) ---- N/C-7

The error rate of the current position of each axis is displayed.

(/;OSITION

(.

082364 NoBBaL FoSITION 082384 NBBLLY
UNIVERSAL EXTERNAL

X 7 %1%1% X % %%%)

Y 0.0ev Y % %]%%)

Z % %1%]%) Z %157

JOG STP LsSK JOG STP LSK
\ TR T ] E\ R T B/

N/C-4 N/C-5
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rosimion . 082304 Noweep)(~smen 092384 Nogoss

INCREMENT ERROP. PULSE
X (% %1%]%] >< %1% %]
Y ' (%1% %) ‘ Y % %1% %]
Z (7% %]%1% Z 8.080
JoG STP ’ JoG sTP
N R > VAN — [ o/
N/C-6 N/C-7

2. ALARM (F2)

When F2 (Alarm) key is selected in the main function, the screen

of N/C-8 is displayed.

0B2304 N@@@B@'\

3002: EMERGENCY STOP
3000: SERVO OFF
2180: MACHINE UNREADY
3002 EMERGENCY STOP
MEM STP ¢11 LSK
SU.ALM | USERS
=1 [ 1 1 1 1 1/
N/C-8
ALARM (Fl1) ---——- N/C-8

An alarm on the N/C side is displayed.

SV.ALM (F2) ---- N/C-9

An alarm on the servo side is displayed.

USERS (F3) -=--- N/C-10

An alarm on the PC side or the alarm of macro is displayed.
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(g;RVO ALM

MEM

02304 N@@@@

STP

((osax 5 s 02384 NoveL

2

LSK EDIT

STP

\F =1 T 1 1 T 1

N/C-9

3. PROG DIR (F3)

\

|

I

T

/

the screen of N/C-11 is displayed.

N/C-10

When F3 (PROG DIR) key is selected in the main function,

//;;RECTORY

082384 N@@@@é\\

ALL
000001 92. 12. 21 16:45
000002 (ABCDEF-11 g92.12. 18 18:45
Q00024 92. 11. 286 19:25
Q00025 g92. 11. 26 18:25
0000286 92. 11. 26 18:25
000027 92.11. 26 19:25
000028 92. 11. 26 19:25
000029 92. 11. 26 19:25
000030 92. 11. 26 19:25
000031 92. 11. 26 19:25
USED PRG 105 USED CHAR 51968% lSZM;
REST PRG 194 REST CHAR 13056 34M
1711
JOG STP
OPEN RENAME | COPY | DSP.SL FUNC
\ ==  /
N/C-11

. OPEN (F1)

It is possible here to newly register O number or to call the

current O number.
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When 0 number is newly registered.’

When F1 (OPEN) is pressed, messages are displayed on near the

center of the screen (N/C-12).

Enter the 0 number desired to register by the key here and

press the | INPUT

Thereupon, the messages

key (Note:

number).

Enter comments by the key here and press the

are changed.

Be sure to apply "0" before the ¢

INPUT

The

key!

number has been registered by this procedure.

The screen will

be changed from the screen of the list of programs to the

screen of the program editing.

When the current 0 number is called.

When F1 (OPEN) is pressed, messages are displayed on hear the

center of the screen (N/C-13).

Enter the O number desired to call by the key here and press the

key (Note:

INPUT

Be sure to apply "0" before the O number.).

Thereupon, the program is called to change to the screen of the

program editing.

5 - 113

(o1 \ /o1 N
' DIRECTORY

DiiECTOR 00234 NP3 ) o 0v23v4 NBBLBY

A
: 000001 92,12, 21 16:45
88888% ABCDEF-~11 g%.%%.%é %8;32 000002 (ABCDEF-11 32.12. 18 18:45
000024 92. 11. 268 18:28 000024 ‘ 32. 11. 268 19:25
000025 92.11. 26 19:25 000025 92.11. 26 19:25
000026 92, 11. 26 13:25 000026 92.11. 26 19:25
000027 92. 11. 26 19:25 000027 92. 11. 26 19:25
000028 92. 11. 26 15:25 000028 92.11. 26 19:25
000029 92. 11. 26 19:25 000029 92. 11. 26 19:25
000030 92. 11. 26 19:25 000030 92. 11. 26 19:25
gggggéRG 105 USED CHAR ggiééézs 18589 ggggséRG 105 USED CHAR Q%Eééézs %%éﬁs
REST PRG_194 REST CHAR 13056{ 1%%%2 REST PRG 184 REST CHAR 130562 %3?%
L INPUT O NO., . | | INPUT COMMENT -
JOG STP JOG STP
RENAME CoPY DSP. S EN RENAME DSP.SL . FUNC )
N~ i ol 2 VAN il N O B
N/C-12 N/C-13



. DELETE (F2)
The 0 number can be deleted.
When F2 (DELETE) is pressed, messages are displayed. (N/C-14)
Further when F2 key is pressed once more, the pop-up menu is
displayed (N/C-15) it is possible to select an individual and

whole O numbers.

DIRECTORY \ G[RECTORY \
o 082304 NYVBRLB . 0v2384 NBRkLvY
000001 92. 12. 21 16:45 Q00001 92. 12. 21 S
000002 (ABCDEF-11 92. 12. 18 18:45 000002 (ABCDEF-11 92. 12. 18 N5
000024 92. 11. 26 19:25 000024 S2. 11, 26 KNS
000025 92.11. 26 19:25 000025 g2, 11, 26 5
000026 92. 11. 26 19:25 000026 g2, 11. 26 L|5
000027 92. 11. 26 19:25% 000027 g92. 11. 286 _15
000028 92. 11. 26 19:25 000028 92. 11. 26 g:25
000023 92.11. 26 19:25 000028 92,11, 26 19:25
Q00030 92. 11. 26 19:25 000030 92, 11, 26 19:25
000031 92, 11, 26 19:25 000031 82. 11. 26 19:25
USED PRG 105 USED CHAR SIQGBE lSZM; USED PRG 105 USED CHAR 519085 lSAM%
REST PRG_194 REST CHAR 130586 34M REST PRG 194 REST CHAR 13058 34M
INPUT DEL O NO, 1711 1711
JOG STP JOG STP
OPEN | W1 RENNE | COPY | DSP.SL FUNC OPEN RENAIE | COPY | DSP.SL FUNC
U~~~ il i I A I =/ Uil Bl i O A R =
N/C-14 N/C-15

When an individual was selected.

Enter the O number desired to delete by the key and press the

INPUT | key. (Note: Be sure to apply "O" before the O number.)

As the messages are changed (N/C-16), press the "Y" key, if all
right, and if it is desired to alter, press the '"N" key

‘respectively.

When whole O numbers were selected.
As the messages are changed (N/C-17), press the “Y'" key, if all
right and if it is desired to alter, press the "N" key

respectively.
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N/C-17

N/C-16

RENAME (F3)

O number can be changed.

When the F3 (RENAME) is pressed, messages are displayed on near

Enter the old program number

the center of the screen (N/C-18).

Be sure to

(Note

INPUT | key.

Thereupon, the messages are

by the key here and press the

apply "0" before the O number)).

Enter the program number desired to alter by

(N/C-19).

changed.

The 0 number has

INPUT| key here.

the key here and press the

been changed by this procedure.
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COPY (F4)

The contents of the program can

number.

be copied by changing the O

When F4 (COPY) is pressed, messages are displayed on near the

center of the screen (N/C-20).

Enter the former program number

by the key here and press the

INPUT

key. {(Note: Be sure to

apply "0" beforé the g number.)

changed. (N/C-21).

Thereupon, the messages are

Enter the program number desired to alter by the key here and

press the | INPUT| key.
procedure.

/E;RECTORY ﬂ\\
Pz 002384 N2BBD
000001 92, 12. 21 16:45
000002 (ABCDEF-11 92. 12. 18 18:45
000024 92. 11. 26 19:25
000025 92. 11, 26 19:25
000028 92, 11, 26 19:285
000027 g92. 11. 26 19:25
000028 92, 11. 26 19:25
000028 g2, 11. 26 19:25
0Q0030 92, 11. 26 19:25
000031 92. 11. 28 19:25
USED PRG 105 USED CHAR 51968% 132M;
REST PRG_194 RE3ST CHAR 123056 34M

INPUT ORIG O NO- - - 1/11
JOG STP
OPEN rRENAE KAl DSP- SL FUNC
N - mﬂ
N/C-20
. DSP.sL (F5)

The program has been changed by this

/;;RECTORY ‘\\
L 082384 NBLLLY
000001 92, 12. 21 16:45
000002 (ABCDEF-11 §2.12. 18 18:45
000024 92. 1I.26 19:25
000025 92.11.26 19:25
000026 92, 11. 26 19:25
600027 92.11.26 19:25
000028 92. 11.26 19:25
000029 92. 11. 26 19:25
000030 92. 11. 26 19:25
000031 §2. 11, 26 19:25
USEDERG 105 USED CHAR = 51868 ( 1320
REST PRG_194 REST CHAR 13058 34M

INPUT COPY O NO - 1/11
JOG STP
OPEN RENAME et g DSP. SL FUNC
[l [ )/

N/C-21

Through a program name and a date are displayed on N/C-11 in the

ordinary display, when F5 (DSP.SL ) is pressed once, actually used

character number is displayed on N/C-22, and it is pressed once

again, the 0 number is only displayed on N/C-23.
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/EERECTORY ‘\\
. 082384 NBLBBYY
000001 92, 12. 21 16:45
999992 ancoer-1s SRR E
000025 92.11. 26 19:25
0000286 92.11. 26 19:25
000027 92. 11. 26 19:25
000028 92. 11. 26 19:25
000029 92. 11. 26 19:25
000030 92. 11. 26 19:25
000031 92. 11, 26 19:25
USED PRG 105 USED CHAR 51968{ lBZM;
REST PRG 194 REST CHAR 13056 ?3%1
JoG STP

OPEN RENAME | COPY DSP. SL FUNC

Qi il O %)

‘ " N/C-22

SELECT (Reverse F1)

/1

IRECTORY
pIx 082304 N2wawa
Q00001 000032 000042 000052 000082
Q00002 000033 000043 QQ0053 QQ0063
000024 000034 000044 000054 QQ0064
Q00025 000035 000045 000055 000065
0000286 000036 000046 Q00056 Q0Q066
000027 0QQ037 000047 000057 Q00067
000028 000038 000048 000058 Q00068
000029 0000339 000049 000059 Q00069
Q00030 000040 000050 000060 Q00070
000031 000041 000051 000061 000071
USED PRG 105 USED CHAR 51968{ ISZM;
REST PRG 184 REST CHAR 130586 %3%
JOG STP

>/

Ul il ol Bl el I

£

N/C-23

It is possible to specify the displaying method in the program

list.

to move "*" by the up/down cursor key.

together.)

All Programs

In N/C-24, "k" is fitted to the left of the display of
ALL PROGRAMS", so all the programs are displayed.

It is possible

(The cursor also moves

The displaying method includes the following 4 items.

All the programs registered are displayed.

Designation of the program number range

Programs from Oxxxx to O++++ can be displayed.

Move the cursor to "0 NO. RANGE" enter

"0xxxx" by the key and press the

INPUT

key. Thereupon, as

the cursor moves to the right, enter "O++++'" by the key as well

and press the

INPUT| key.

Designation of the executing date range

Programs executing from xxxx year xx month xx day to ++++ year

++month ++day can be displayed.

Move the cursor to the

designation of the executing date range, enter ''xxxx. xx. xx'" by

the key and press the | INPUT

to the right, enter "++++. ++, ++

key.

5

key.

"a
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Thereupon, as the cursor moves

INPUT

s well and press the




Related programs

When the main program is designated here, the sub-programs related

to that are displayed as a list.

only enter the main program number by the key and press the

key.

61 RECTORY

*ALL

O NO. RAN
000000 ~

DATE RANGE

GE
00000

0U2384 NERE@E )

As to the operating procedure,

INPUT

0000Y M D ~ 0000YOOMOOD
COLLECT
JOG STP
[ sl N
N/C-24
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4, PROG (EDIT)
When F4 (PROG EDIT) key is selected in the main function,

the screen of N/C-25 displayed.

/;wGEMT) &0823@4 N@@@@é\

JOG STP

il Aol il Y N A

N/C-25

. OPEN (F1)
This is the same as the call of the program list screen (Fl1).

Up to max. 3 kinds of programs can be called. (N/C-26 and N/C-27)

(PROG (EDIT)

1011
A
91
91
¥
52
52
_15
(DIA
10. 0 TO
JOG STP JOG STP
\ [ == [ [ | =/ =l 1| ERY

N/C-26 N/C-27
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SAVE (F2)

It is necessary to store the program called and edited.
Set the cursor to the program desired to edit and press F2
(SAVE),

If the power is turned off without storing, it may cause an alarm,

so be sure to store the program after editing.

BUF.CH (F3)

When two or three programs are called, this is a function for
designating which program is to be edited or stored. Though the O
number is displayed outside the framework, the cursor moves to
that O number when F3 (BUF.CH) is pressed. The place of

the O number where the cursor is currently located is of a program

enable to edit or store.

DELETE (F4)

This is the same as deletion (F2) of the screen for the list of

programs.
COPY (Reverse F2) //~ , ~\\
It is pbssible to copy the PROG (EDIT) . Q.@2384 N1%]%[%]%]%

data of the contents
designated after the character
at which the cursor is TOOL DRILL y

located.

MOVE (Reverse F3)

It is possible to move the

data of the contents JOG STP
designated after the character S [nm J
at which the cursor is \\Ji I l I | ]. I xmg,//

located. n/c-28
Operation procedure of the copy and the move (hereinafter referred
to as CP & MV)

First, move the cursor to the head of the data desired to pe;form
CP & MV and press F1 (SELECT). Move the cursor to the end of

‘the data desired to perform CP & MV by using the cursor key.
(N/C-28) Press F2 (Copy) or F3 (Move) here ("*" mark is

attached inside the function of F2 or F3).

Next, move the cursor to the place where CP & MV are desired to
perform and press F2 or F3. Thereupon, the data of the contents

designated some time ago are copied or moved.
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(So far as "*" mark is attached inside the function, it can be

repeated any times. And "*" can be deleted by pressing Fl
(SELECT).)

REPL (Reverse F4) .

It is possible to convert a specific character into the character
designated after the character at which the cursor is located.
Move the cursor to the ffont of the character desired to convert
and press F4 (Replace). Thereupon, a message is displayed (N/C-
29) Enter the former character by the key here and press the
key. Thereupon, the message is changed (N/C-30)

Enter the character desired to convert by the key here and press

the | INPUT | key. Thereupon, as being asked 'Yes/No/All", press

the "Y'" key if it is all right, the "N" key if it is not required
to convert and the "A" key if all characters after that character

can be converted, respectively.

JOG

(06 worm 02384 N@@@@@\ (205 o1 0p2304 N@@@@@\
- : 0000011 ‘ : 00000 11

TOOL DRILL TOOL DRILL

STP J0G STP

\ Tl 7 = e/ \ T e = e

N/C-29 - N/C-30

BT/TOP (Reverse F5)
When FS (Lowest/Uppermost) is pressed, the cursor moves from the

beginning to the end of the program.

ALT (Reverse F6)

It is possible to insert the character designated next to the
character at which the cursor is located.

INS (Revérse F7)

It is possible to insert the specified character after the

character at which the cursor is located.

ERS (Reverse F8)
It is possible to delete the character at which the cursor is

located.
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S. PROG RUN (F5)

When F5 (PROG RUN) key is selected in the main function,

the screen as shown in the following figure is displayed.

/;;OG(RUN)

082384 N@@@@@\

: |
UNIVERSAL INCREMENT G/M _ CODE
X 0. 000 X 0. 000 GOl G890
Y 0. 000 Y . 0. 000 G117 GS8
Z 0. 000 Z 0. 000 @GS0 G52
GB67
G394
T _NQ :T000O G21
FEED :F COM. S 0 G490
G49
MDI STP

= ] | 1/

.\\ana}mmm' Im@
/;;CG(RUN)

082384 NB(ZJBEZ\

02 30 238
Gg1 G28 X0 Y0 20 ;
G892 X0 Yo 20 ;

UNIVERSAL INCREMENT G/M_CQDE
X Q. 000 X 0. 000 GO1 G889
¥ 0. 000 ¥ © 0000 G1l7 G98
z 0. 000 2 0. 000 G80 G52

G67
G94
T_NQ :T0000 G21
FEED :F 0 coM. :S 0 G40
G49
MEM STP

== 1 1 I/
~

\\U@sﬂ J
(;AOG(RUN)

UNIVERSAL INCREMENT G/M _ CODE
X 0. 000 X 0. 000 GO1 G890
Y 0. 000 ¥ 0. 000 G1l7 G98
Z 0. 000 2 0. 000 G990 G52

G667
G994
T NO :T00O0O G21
FEED :F COM, S 0 G490
G483
TAPE STP

When N/C-31 mode is of MDI.

When N/C-32 mode is of MEM.

When N/C-33 mode is of TAPE.
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Though the modes by which program can be started are the above

three, the contents of operation is different depending on each

move.

When the mode 1is of MDI.

\

) (;;OG(RUN)
. DSP.SL (F1) o 082384 NBBLLYY
Ggl G3Q ZQ M19 ;
When F1 (DSP.SL) is pressed 31 G932 %0
) G91 G28 X0 20 ;
in the screen of N/C-31, a M30
screen as shown in N/C-34
appears and when it is pressed
once again, it returns to the
screen of N/C-31 again.
MDI STP
\FT=T_ == [ 1 [ 1/
N/C-34

DELETE (F2)

It is possible to erase all the programs made out.

SAVE (F4)

It is possible to store the program made out by the MDI through

attaching the O number.

When F4 (SAVE) is pressed, a message is displayed (N/C-35).

Enter the O number desired to register
INPUT

(Note:

.

Thereupon, the message is changed (N/C-

INPUT

by the key here and press the

registered through this procedure.

key.

by the key and press the

Be sure to apply "O" before the O number.)

36). Enter the. comment

The program has been

MDI

/;;OG(RUN)

/;%OG

082384 N@@@@é\

170 ]]

30 Z9 M19 ; Gl
30 X0 G91
06 ; T0O1
28 X0 20 ; G91
M30

INPUT O NO, -

STP MDI

“\\

(gm) 082304 NOBvvr
&30 20 M19 ;

G30 X0 ;

%28 %o 20

INPUT COMMENT

\F T el [ ] J

\ =

B~ [ T |

N/C-35
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. BT/TOP (F5)
This 1s the same

program editing.
When the mode is of

. DSP.SL (F1) '

This is the same

. OPEN (F4)

It is possible to call the 0 number currently registered.

as the lowest/Uppermost (Reverse F5) of the

MEM.

as Fl (DSP.SL) when the mode is of the MDI.

impossible to make out a new O number.)

is the same as that of F1 (OPEN) of the program list.

. EDIT (F5S)

Though it is possible to call one O number and to operate a

(It is

the operation procedure

program on the screen for the program operation, when F5 (EDIT)

is pressed, program display is enclosed by a square framework

(N/C-37).

to the screen for the program editing here.

is selected, the "Reverse menu" is displayed in F9.

_pressed, a function such as that of N/C-38 is displayed.

operation procedure is the same as that of the screen for the

program editing.

It is possible to pefform the program editing similar
And when FS5 (EDIT)
When F9 is

/;;OG(RUN)

082384 N@@@@é\fi;mumﬁ)

082384 NBvLve

‘\\

02304
GY91 G
G52 ;
G92 X
TO1
G91 &

28 X0 YO 20 ;
0 Y0 20 ;
30 Z0 M18 ;

4
G2

£0

@
EEIRINI®
)

2
5
9
0
9

QHOOQ

4 X0 YO 20 ;

Y0 Z0

X
&30 20 M18 ;

MEM

STP

MEM

STP

[

[ =l

l

rg&qL/ \;]E&m'am |mw {m&lmﬂmlmr Pw Fﬁ Fg&ﬂ//

N/C-37
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When the mode is of TAPE.

. DSP.SL (F1l)
This is the same.as F1 (DSP.SL) in the case when the mode is of

the MDI.

. OPEN (F4)
It is possible to call the O number written in the tape. (It is
impossible to made out a new O number.) The operation procedure

is the same that of F1 (OPEN) of the program list.

.5 =125



6. WORK (F6)

When F6 (Work coordinate system) key is selected in the main

function, the screens of N/C-39 and N/C-40 are displayed.

(When moving the cursor by using the cursor left/right on the

screen of N/C-39, the screen of N/C-40 appears.)

\

002304 NOVODD

WORK SHIFT

01
X
Y
Z
R
EDIT STP LSK
\EB =] == 1 1 1 I/
N/C-39
. WORK (F1)

/;;RK SHIFT

082384 N@BBBB\
G 59

EDIT LSK

lﬂﬁuﬂnﬁan l I |

] %

N/C-40

It is possible to set the work coordinate systems from G54 through

G59 on the screens of N/C-40 and N/C-39.

procedure, set the cursor to the item desired to set.

As for the operation

(It is

possible to change the pages from POl through P10.) Then, enter a

numerical value by the key, press the

value is entered on the screen.

. POS.WR (F4)

It is possible to write the
current position value
(Machine coordinate system).
When F4 (POS.WR) is

pressed, a message is
displayed (N/C-41) on near the
center of the screen.

Press the "Y" key if writing
is desirable and press the "N"
key in case of stopping

writing respectively.

Thereupon, the

INPUT| key.

/;£KSHHT 02304 N@@@@é\
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ABS/IN (F5) ,
Inputting method of value is displayed on the right of the screen.
When F5 (ABS/IN) is pressed, the "Absolute input' and

the "Incremental input' are displayed by turns.

UPD (F2) ( \
It is possible to set a W SHIFT (UPD) 0v23B4 NVLBLYRY
collection value in case of XIS
shifting all the work é
coordinate system. (N/C-42) oS, (MACHINE) < ABSO >
The inputting method is the g §E§§§
same as that of F1 (Work
shift).
EDIT STP LSK
el [ =17 1T [ 1 UV
N/C-42
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7. TOOL (F7)
When F7 (TOOL) key is selected in the main function, the

screen

= il O O
SELEC

OFFSET

of N/C-43 is displayed.
OFFSET ‘\\
(9]%]%|%[% ) W \1%1%] %] %1%
< ABSO >
H (D) 0000
0. 000 POS. (UNIVERSAL)
D) 0002 0. 000 X 0. 000
D) 0003 0. 000 Y 0. 000
D) 0004 0. 001 Z 0. 000
D) 0005 200. 000
D) 0006 0. 000
D) 0007 0. 000
D) 0008 0. 002
D) 0008 200. 000
JOG STP

N/C-43

(F1)

It is possible to set offset values of tools.

H (D) 0000

H (D) 0001 Unused

H (D) 0002

H (D) 0003

H (D) 0004 Tool No. (No. 1)

H (D) 0005 Tool length compensation

H (D) 0006 Tool diameter compensation
H (D) 0007 Spare

H (D) 0008 ’ Tool No. (No. 2)

H (D) 0009 Tool length compensation

H (D) 0010 Tool diameter compensation
H (D) 0011 Spare

H (D) 0012 Tool No. (No. 3)

H (D) 0013 -

H (D) 0014 -

The date to be input to each address are as the above.

As for

to set.

INPUT

the operation procedure, set the cursor to the item desired
Enter a tool offset amount by the key and press the

key.
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ATC (F3)
It is possible to watch the

current spindle tool, magazine

tool and waiting tool. (N/C-44)

g CLR (Reverse F3)

/> -
ATC  0B23v4 NEPRRY
SPTL g7
MG TL 01
WT TL 91
JOG STP LSK

Korrsa 1 il c | | l |

N/C-44

It is possible to erase the data at which the cursor is located.

As for the operation procedure, set the cursor to the place of the

data desired to erase. Then, when F3 (Zero clear) is pressed, the

data are erased.

ALLCLR (Reverse F4)

It is possible to erase all
the offset data. As for the
operation procedure, when F4
(ALLCLR) is pressed, a
message is displayed (N/C-45).
Press the "Y" key if

etasuré is desirable and press
the "N" key if not erased

respectively.

ABS/IN (Reverse F5)

e sjeste stasta sfastent
oooooou

JOG

/OFFSET

H (D) 0000

082384 N@

POS. (UNIVE
X 0.
Y 0.
Z 0.

[ololelolalelols

OOOOOOOC

QOOOOOO
L‘4 OO~IBUDW

[\

o
OOOOOOOO
BRI

[eolelolelolele/olo)
QOOOOOOOO
QOOOHOOO

200.
EAR ALL OFFSET

STP

@@ %]
ABSO >
R3AL)
000
000
000

L

I e N

Y

N/C-45

This is the same as F5 (ABS/IN) of the work coordinate

system.
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8. Setting

When F8 (SETING) key is selected in the main function, the screens
of N/C-46 though N/C-49 are displayed.

//;;;TING ‘\\

8]%[%)%]% b R %11 (%]

0
[0
>
oy

NG

>

(SETTING \

HAIZIXIZIZX

et b b i e b P

JOG

OO~ T N

IGNORE

.

00000000000

22222222222
00000000
Hpalealalelblelole!
oty Fr e g e g e g

NOO

STP

\

[l <~ I

BRERY

N/C-46 (lst page)

oW NS
HACOOR—Z Ol

. JOG

(/;ETTING

(81%]%]%% ) W 171 %]%]%]%]

‘T QD , LF
DD_IN ALL PRG O PORT?2) ON
ETER 0 OUTPUT ON
MM INCH W
E_STOP IN USER MACRO ON
SIGNAL ALARM ON
SHIFT UPDATE ADDTION gm OF
LIFE CTRL OF T CODE N @yad
R @ OFF
TIME OF G76,_G717 o]
DWELL TIME OF G73.G8 3/2

~

STP

L

Imum rxun SETING

l

=/

N/C-48 (3rd-page)

SETING (GS5)

It is possible to set the setting data in the above screens.

for the operation procedure, press the

Elﬂﬂﬂﬁl[!ﬂﬂj?ﬂ ON
QUTPUT CODE (PORT1) EIA
TV CHECK (PORT]) ON
TV_CHECK_ IN é) (PORT1) ON
OUTPUT FEED (PORT1) ON
QUTPUT CODE OF EOB (PORT1)
EOB_ADD IN ALL_ PRG OUT (PORT1) ON
OUTPUT CODE (PORT?2) EIA
TV CHECK (PORT2) ON
TV _CHECK_IN E) (PORT?2) ON
OUTPUT FEED (PORT2) ON
JOG STP

lwamlp1wr%amw | ‘

FUNC

ELECT] /

"N/C-47 (2nd page)

~

N:-NUMBER ' OF BREAK POLNT -1 0
N NUMBER OF BREAK POINT 2 9
SCALING MAGNIFICATION 1 0
SEALING MAGNIFICATION 2 0
ANGLE OF G176, G77 180000
BIAS AMOUNT OF TLM Q
BOTTOM LEVEL OF TLM 0
RETRACTING AMOUNT OF G73 100
RETRACTING AMOUNT OF G83 1000
: 4/4
JOG STP
- : £
\[ T ™~ | | ERy
N/C-49 (4th page)
As

INPUT | key for the place

which item should be selected and move the cursor to the item

desired to set.

value is to be input by the key and press the

5

And enter a numerical value in the item that a

INPUT| key.
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F1 DGT (F4)

It is possibie to set Fl digit
of feedrate. As for the
operation procedure, enter a
numerical value by the key and

INPUT | key. (N/C-50)

press the

//;1 DIGIT

FEED
(0. 1 MM/MIN)

Lo lealealesbesles Lo koo |
OO-IDULD WO
olelelotetote! I

JoG

8]%[7%]%]% ) W N1%1%1%]%

FEED CLAMP
MM/MIN)

1
F1~F4 10000
F5~F9 10000

STP

\

NG

il

el /

N/C-50
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9. PARAM (Reverse F1)

When F1 (PARAM) is.selected in the reverse menu of the main

the screen of N/C-51 through N/C-55 are displayed.

function,

8]%]%(%%}| N@@@Bé\

OOONOOHNHH
L) AP O W
N

[elelelelolololalalyly]
[glelelelelolelololol, ]
-4
NOOOOOOOHOOO
MNOCOOHOOHOOH
PrHOOOOOOHOM
NOOOHAHOOHOHM,
fx
BOOOOCOHHOOO
~OOOO0OOOHOOO
&N PO~ N
Cledelelaleloleleled
Oelelelololololals)
S OOOOOO00O

EEEEEIEREEEEE:
¥ 0 p0pu a0y

STP

"

JOG

1/

FUNC
SELE(

l

8]%]%(%]7% )1 N@@BBE\KG;“WKER

//;ARAMETER

POOFOOOOOO
[(s]

[elelslelololelslele lo]

rOOOOOOO000
=4
NOOCOHOOOOOOO

(ylelelelelelololalolaly]
L elelelolelolelolole]

NOOOOOCOOOOM
fr
OHOOOOOOOOO0

[atelelelolelololelolelo]

BN O~ 0n
Eoococo0000o
Soocoocooocoo
e Lo Lon on .o

SERHEEHAHER
o nanannna

STP

JOG

\\ ﬁﬁﬁisﬂm‘smmlaanlwnml

EP ANl - il il

"

~————

r/;;RAMETER

N/C-52 (Setting)

N/C-51 (Parameter)

8]%]%]%[%F| N@@ﬁ@é\

mOOOOIOIOO
v [

E-NOHNOC-Om
Olelelelelolelalale)
Orelelelolelolole o]
Oelelolelelololela)
QfsNeNaaleltefelyerye]

STP

lxwm'ﬁﬁﬁ’mnm' rm I ‘nm ‘
: SELE

JOG

0PPER1 NoPEE @RAMETER_

HOOOHOHOWO
OOOOOOHOOO

OHOOOHOOOOO
HOOCOOOOOOOO
20000001010%
NOOOO0OEOOOH
FOOOOCOHOOO
NOOCOOOOOOON
60000000000%
OOOOOOOOOO0
HNOINO~OD
Olelelelelslelelal
A A A

(il gl Al A At ] A R A
HREGERRRE

STP

JOG

\ Imwn!snmsﬁﬁﬁiaaal@nm‘

é// \\Jﬁﬂnlﬁnm

FUNC
SELE!

|

™|

N/C-54 (Pitch error)

N/C-53 (Keep memory)

/ZARAMETER

8]%]%]%[% 1 N@@@@é\

OOON~HNOM
M - ~ O™
N N

OOCOOOAHAOOHH
HOOOOHHA—HOOM
20000100000%
30000000110h
FOOOOOHOHOQ
NOOOHACOOOOMIL
60000010100“
70000010100m
N PO 0

Ofele slololelslele]

mmmmmmmmmm
(oF 0, A, Q4 A R A A £ O
00C00000O0

STP

JOG

\\Jwanignmlsmmkhsm ﬁiﬁi

et

Rl

N/C-55 (Option)
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. Operation procedure //' , » ‘\\
. PARAMETER
Bit parameter . 8]%]%]%]% )1 N@@@B ]
. 5 43 2 1
Display the screen of the pml1QQ0 g ? 0 0000 8 64
SRR RN B
parameter (Fl1 - F5) desired Pmi003 0 0000610 6 2
pml004 0 0 O O O O 0O O 0
to set and search the e 3333488938 8
pml1l007 0 0 0 0 0 O O O 0
number (Enter the parameter pmif0e 888888838 g
: 0:0FF =~ 1:ON
number by the key and press ,
the cursor ). Then,
when F7 (INS) is pressed,
JOG STP
the cursor is displayed as _

shown in N/C-56. Set the \smns|sea°mlp.m lopnml |ms | ]FLS,EIC.ECT!)

cursor to the bit desired N/C-56

to set and press the | INPUT

key. After the setting is
finished, press F7 (INS)

once again.

Real number value parameter
Display the screen of the parameter (Fl - F5) desired to set
and search the number. (Enter the parameter number by the key

and press the cursor .) Enter a numerical value by the key

and press the | INPUT| key.
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10. PARAM IN/OUT (Reverse F2)

When F2 (PARAM IN/OUT) is selected in the reverse menu of the

main function, the screen of N/C-57 is diéplayed.

INPUT

JoG

: G\I/OUT PARAM 0823@

(

IaN

STP JOG STP

N@@@@g\ IN/OUT PARAM 0823@4 N[%]%]%[%]

INPUT

~

%

U il I VAN o N

N/C-57 N/C-58

Input/output collation (F1 - F3)
Move the cursor to the item to collate input/output on the screen
of N/C-57. 1If the input key is pressed there, the "k" mark is fitted
at the head of the item (N/C-58). Then press Fl~ F3.
A message "INPUT (OR OUTPUT) OK? (Y/N)" is displayed in the

center of the screen.

If the key is pressed, it is started to collate input/output
and the "COMPLETE" message is displayed after execution. To
interrupt the work during execution, press F4 (BG reset). To

return to the screen of N/C-57 during execution, press F5 (return).
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. Input/output device (F4)
It is possible to set the data regarding the I/0 collation.
(N/C-59) '

/;vmmrmmm m-0823%§rN@@@@5\\

IO UNIT SET
PORT NO, 2 NO. 2
UNIT RS232C RS232C
BPS 4800 4800
STOP BIT 2BITS 2BITS
BITS 8BITS 8BITS
PARITY OFF OFF
XON/OFF ON ON
RTS CNTRL OFF OFF
PARITY ISO ON ON

JOG STP

\g‘lm la” ’WR PmETﬁﬁﬁir [ I %uaL//
N/C-59

As for the operation procedure, set the cursor to the data desired
to set. As the data coinciding with each item are displayed on
the function when F9 (FUNC SELECT) is pressed, select respective

data.
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11. PROG IN/OUT (Reverse F3) -

When F3 (PROG IN/OUT) is éelected in the reverse menu of the main

function, the screen of N/C-60 is displayed.

¢ N

(/ZQ/OUT PROG

INPUT (EACH)

002394 NPPPOD

INPUT C NO.
I

JOG

IN/OUT PROG
INPUT (EACH) 082384 Novraa
INPUT _C NO,

. JOG STP
NG O O Y
N/C-60

« 1IN (F1)
When F1 (IN)

is displayed (N/C-61)

Individuality (N/C-60)
Enter the @ number desired to
INPUT
Then, press Fl1 (IN),

(Note:

key.

™ = T=T=T_ T T ]

N/C-61

is pressed on the screen of N/C-60, the pop-up menu

input by the key end press the

Be sure to apply "0" before the O number.)

Thereupon, the '"In inputting" is

blinked and to start inputting.

All 0 numbers
When all O numbers are
selected in the pop-up
menu, a message 1is
displayed. (N/C-62) Press
the "Y" key if is desirable
and the '"N" key when
erasing the input

respectively.

002304 NOBEYY

IN/OUT PROG
INPUT {ALL)

INEUT

ALL FROG.

5 -

JOG STP
\ W T T T T
N/C-62
136



. outT (F2)
When F2  (OUT)
When F2

displayed (N/C-64)

.

IN/OUT PROG
OUTPUT (EACH)

‘\\

082384 NBBLRLY

OUTPUT O NOC,
|

JOG

N sl

N/C-63

Individuality and all O numbers

is pressed on the screen of N/C-63, is displayed.

(OUT) is pressed once again, the pop-up menu is

~

02384 NBBYLYY

//’

IN/OUT PROG
OUTPUT (EACH)

QUTPUT O NO. TACH
] -
AN
ALL
COL.
ATE
JOG STP
\;IPN [iiiiT@i Imﬁylﬁaxl AAW i 1 14//

N/C-64

As for the operation procedure, it is the same as that of the

individuality and all O numbers of F2 (OUT).

Plural (N/C-65)
Enter some numbers of Q
numbers desired to output

one by one by the key and
INPUT

press the key.

(Note: Be sure to apply
the "0" before O number.)
Then, when F2  (OUT) 1is
pressed, the "In

outputting' is blinked to

start outputting.

IN/OUT PROG
OUTPUT (PLURAL)

082384 N@@@@é\

OUTPUT O NO.

Eg. v o ] * K3
XK * K3
k- 3 * *
* * *
* *
JOG STP
\J“ B~ = 1 | 1 1 |/
N/C-65
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Range designation (N/C-66) : - *\\
It is possible to output G/OUT PROG 082384 NBBLEY

OUTPUT (RANG) |
FEkk% — Q+++++, Enter
' START O NO.

Q¥ and Q+++++ by the

key respectively and press END O T

the | INPUT| key. Then,
when F2  (OUT) is |

pressed, the "In

outputting' is blinked to

JOG STP
start outputting. -
Nl N 1,

N/C-66

Relation (N/C-67)

When designating the main Q/OUT PROG 082384 N@@@@@\

OUTPUT (COLLECT)
program, it is possible to
COLLECT O NO.
output simultaneously the ME—
sub—program related to it.
(Note: Be sure to apply
"0" before the O number.)
Then, when F2 (QUT) is

d he "I
pressed, the "'In 106G | STP

outputting" is blinked to

start outputting. "l === 1 [ [ 1/

N/C-67

Date (N/C-68)

Enter a date as '""¥¥ st G‘VOUT PROG 082384 N@@@@@\

OUTPUT (DATE)
he k
by the key and press the DATE
INPUT| key. Then, when F2 EERYY EEM EED
(OUT) 1is pressed, the "In
outputting'" is blinked to
start outputting.
JOG STP
" == 7]

N/C-68
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- VER (F3)

When F3 (VER) is pressed, the screen of N/C-69 is

displayed.

When F3 (VER) is pressed once again, the pop-up
menu is displayed.

(N/C-70)

/;&/OUT PROG

'"VERIFY (EACH)

VERIFY O NO.
]

JOG

STP

082384 N@@@@B\ ﬁ“/ ouUT PROG 082384 Novr
VERIFY (EACH) .

VERIFY O NO.
]

JOG

w Hour lﬁmsrlmcl

l

|

0

VANEEEE - s

N/C-69

N/C-70

Individuality and all 0 numbers

As for the operation procedure, this is the same as that of the

individuality and all 0 numbers of F2 (OUT).

- RS232C (F5)

This is the same as F5 (I/0 device) of the parameter input/output.
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12. DIAGN (Reverse F&)

When F4 (DIAGN) is selected in the reverse menu

of the main:

function, the screen of N/C-71 is displayed.

(sracwos1s 082304 N@@@@@\ DIAGNOSIS 002304 NOPBRo
385823238 o0 commud 5358838 o
&1 1l 0 0 0 0 8 0 0 0 00 &1 1l 0 8 Q0 0 8 0 8 80
#1002 Q0 0 O O 0 0 O 00 #1802 O 0 0 0 0 § o]
#1003 0 0 0 0 0 0 O O 00 #1 3 0 0O 0 0 0 0 00
#1084 0O 0 0 00 0 0 O 00 #10§4 0 8 0.0 0 0 O 00
#1005 0 0 00 0 0 O 00 % #1005 O 0 0 0 0 O 08
#1006 8 0 0 0 0 0 O 00 #1006 O 0 0 0 0 0 O Q
#1007 O 8 0 0 0 0 0 O 00 #1007 8 0O 0 0 0 0 00
i1802 088838006 8o *gig0d 06068838 g8
X¥= 1 0:8PEN 1:CLOSED k= 4 0:0PEN 1:CLOSED
JoG STP JOG STP
[T [ [ [ ™= [ | <L/kfmﬂﬁwlﬂmlm 1 I=1 1 1|/
N/C-71 N/C-72

F1 (SL/DEL)
When F1 (SL/DEL) 1is pressed, "

*" mark is attached to

the head of the I/0 data. (N/C-72) and when Fl

(SL/DEL) is pressed once again,

deleted.

F2 (DISP)
When F2 (DISP) 1is

preséed, only I/0 data with
the "*" mark are displayed.

(N/C-73)

Tl 1t
L

the mark can be

/g;AGNOSIS i\\

F3 (DELETE)
When F3 (DELETE) is displayed, a
deleted.

002324 NOBEOR
momn § S 853538 o
£1002 9090990998 99

0 :0PEN 1:CLOSED
HANDLE‘ STP
\ T T == =1 1| J/
N/C-73

11 the "*" mark can be
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. F4 (cps) :
| Display the cursor by pressing F7 (INS). (N/C-74)(As for the
operation procedure, it is the same as thé operation procedure of
~the bit parameter.) Then, when F4 (CPS) is pressed, the bit is

enclosed with a square framework as shown in N/C-75. Next, press

the | INPUT | key to set "1'" or "0". After the setting is finished,
press F7 (INS).

&AGNOSIS 082384 N@IY @\ G;Aemosrs 0B2384 N@@@@@\
76543210 ‘ . 76543210
£1
1190388080888 0 89 $1099 8880880830 99
$1002 0 0 § Q 0 § Q 0 00 #1002 0 00 0 0 0 0 0 Q0
£1003 0 0000000 00 #1003 000 0 0 00 0 Q0
#1004 0 0 0 0 00 0 0 00 #1004 0 0 0 0 0 0 0 0 00
#1005 0 0°0 00000 00 £1005 000 0 0 0 00 0O
#1005 0 0 0 0 0 0 0 0 00 #1006 0 0 0 0 0 0 0 0 0
#1007 0 0 0 0 0 0 0 0 00 - #1007 0 0 0 0 0 0 Q 0 Q0
Mg gegEag s bgmed sl 4
x="0 0:OPEN 1:CLOSED %=1 8:8pen’ §:2LOsED
HANDLE STP HANDLE sTP
\tmlmsp |Da.ErE|c’s | | |us I l y ws/nelnxsv I I = I y
N/C-74 N/C-75
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13. COMMND (Reverse F5)
When F5 (COMMND) is selected in the reverse menu of the

main function, the screen of N/C-76 is displayed.

//;OMMAND

082384 N@@@@@\

G X . oM

Y . 0
GO0 G64 . 0 .
Gl7 G67 Mo 2
G990 G50 Mg4 MS7
G22 .
G394 I . Q0 F U
G21 @G89 J . 0 E G
G40 G200 K . 0 D O
G49 P 0 H 0
G890 Q . 0 L g
G98 R . 0 A G

S 0 B g
G52 T 0 C G
JOG STP

N/C-76

"G" and "M" codes currently commanded have been displayed here.
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14. TIME (Reverse F6)

When F6 (TIME) is selected in the reverse menu of the main

function the screens of N/C-77 and N/C-78 are displayed.

/;;LENDAR

02304 N@@@@@\
Y M D
par 18960 .@7 .09
H M S
TIM 21 : 33 : 46

JOG STP

N == ] I I I N I =%

/WORK TIME 002304 N@@@@@\

PoWER ON  p@nZ” . g7 : 4P
CICLE ST GRGR ;g : 0O
CUTTING  PPPR : B0 : 0O

JOG STP

Nl ; -~ I L

N/C-78
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Chapter 6 MAINTENANCE AND ADJUSTMENT
1. List of Limit Switch Number
' *Mark : Option
LS Neo. Use Model ?:::;rer Lo;atiop
Machine B
LS 1A | X-axis - Over-travel SL1-A Yamatake Heﬁd
LS 1B | X-axis + Over-travel SL1-A Yamatake | Head
LS 2A| X-axis reference point SL1-A Yamatake | Head
return deceleration
*1 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 | Head
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| z-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
*| Fs-3 Hydraulic oil float switch OLV-2B-1 Noken Hydraulic
tank
*| PS-4 Hydraulic oil pressure JPB1 Sanyo Hydraulic
switch keiki tank
Head
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 E 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 DIN&43694 Honeywel | Splash cover
(European safety measure) 31zs1-C
LS 32A | Operator side door Open DIN43694 Honeywel |Splash cover
(European safety measure) 312S1-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 | 31Z51-C .
(European safety measure)
LS400C | Operator side door Open ... | DIN43694 Honeywel |Splash cover
: ... Right door | 31Z2581-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




o List of Solenoid Valves

*Mark : Option

: Manu- -
SOL No. Use Model factur- | Location
: er
Machine
SOL61 A | Alr source IN AB41-02-5-02G CKD Front side of
pressure ~-AV100V 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-G02-2BA-10-N | Daikin | Head
clamp | (Single SOL)
OFF Clamp
SO0L28 A | Spindle air blow OUT | AB41-02-5-02G CKD Head
-AC100V
SOL144 A Needle ouT 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 ouUT | AG31-01-1-02G CKD Right side
-AC100V of machine
soL6S | A | Air for OUT | AB41-02-5-02G CKD | Head
OL lubricating —-ACl00V




*Mark :

Option
Manu-
SOL No. Use Model factur- Location
‘ er
SOL63 2-position mist AG31-01-1-02G CKD Right side
coolant nozzle " =-AC100V 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 A | Tool noze aie blow | OUT | AB41-02-5-02G CKD Head
-AC100V
SOL142| A | Air for OUT | VXD2130-02-1DS-B CKD Head
OL 1lubricating
ATC
SOL43 A | Double arm Turn | Forward | KSO-G02-2CA Daikin | ATC
’ -10-N
B Reverse
SOL47 | A | Double arm Advance | KSO-GO2-2CA Daikin | ATC
Befor and -10-N 1
B | behind Retract
SOL48 A | Arm swing-in Spindle | KSO-G-2-2CA Daikin | ATC
side’ -=10-N
B Magazine
side
SOL49 A | Magazine .Turn |Right KS0-G02-4CA Daikin | ATC
B Left -10-N
SOL56 A | Magazine | KSO-G02-2CA Daikin | ATC
side '=10-N
B Original
position
SoLs7 | a | AT™ slide Spindle | KSO-G02-2CA Daikin | ATC
side ~10-N
SOL412| A ATC magazine IN TZFS-24VDC SSR ATC
interlock (Elan)
(European
safety measure) |
Detection checking device
SOL189 | A | Breakage ouT AB41-02-5 CKD Saddle
: detection ~02G-AC100V
sensor air blow
4




3.

Layout of Limit Switches and Solenoid Valves <VG>
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4. List of Motors <VG>

4-1
[ 7]
v €
Output (KW) £ 3 >
Use Model 2 91.%~ |5 %|Location
~ | a> |2=
Conti %ED LI - '
ont inuous = 2|3 v
: &> -
For spindle |SJ-5K15XBM 7.5 11 45~ AC Head
(Standard) : 50% ED 4500 | 200 '
For spindle :
(High speed) 15 18.5 80~ AC Head
SO%ED 8000 | 200 (option)
For X-axis DFSM-2020-502A 2.0 Max. AC X-axis
feed NEC 2000 200 head
For Y-axis ([DFSM-2020-502A 2.0 Max. |AC Y-axis
feed NEC 2000 | 200 head
For Z-axis |DFSM-4520B-502A 4.5 Max. AC Z-axis
feed NEC 1500 | 200 head

4-2 Spindle drive unit

Type FR-SF-2-11KP-DC/FR-SF-2-26KP-DC [STANDARD/HIGH SPEED(Opcion)]
Stationary time:
Output - Speed characteristics

min-' | 250/450[4500/8000
CONT(KW) | 7. 5/15 7. 5/15
1/2H(KW) | 11./18. 5 11/18. 5
VOLT Max 200V

AMP Max 99A/173A

4-3 Amplifier of axis drive

AC servo amplifier

1 X-axis, Y-axis

ADU-20F2S 20A output
AC servo amplifier 1 Z-axis
ADU-35F1X 35A output

SPEED AT GEAR SHIFT

Eur?trr \
OWER 4
(KW) 11__-___1/2.H.
‘ 7.5 /1 CONT J
) 1 . E
Lo :
0 R ! SPEED
0 250 750 4500 (RBM)
SPEED AT GEAR SHIFT
‘Standard
SPEED
! (r/min)
0 450 1000 8000 (RP}?[_)

Power source of
direct device
PCUOS

1 S5KW output

Resister of regene
regeneration

BPR-05L

High speed (Opcion)




: [ ~ ~
28 S |y | 3
Output (kW) |5 T 0 = b
Use €2 0 0~ e
Model : — o 3 N 0 Location | Remarks
Manufacture v 0 o . T M
Cont. |%ED |3 2| 3 ° u
[-VlN -4 > [0 5
For outside SM20GCED40O-R | 0.1 4P | AC200 | 50/60 | 0.65/ Left side| Option
machine chip | Tsubakimoto- /200 0.6 of
conveyor Emerson 220 0.6 machine
For inside GFM-18-30-010 | 0.1 4P | AC200 | 50/60 | 0.63/ | Columm,
machine chip | Nissei Kogyo /200 0.57 | Worker
conveyor 220 0.58 | side
Magnetic 4IK25GKST2 25W 4P | AC200 | 50.60 | 0.25 Coolant Option
separator 4GK180K /200 tank
Oriental 220 '
Motors -
For hydraulic | Daikin 1.5 [CONT.| 4P | AC200 | 50/60 | 6.8 Hydraulic
tank /200 6.2 tank
220 6.3
For lubricat- | Ryube 20W -2P | 100 50/60 | 0.83/ Lubricat-
ing tank ’ 0/64 | ing tank
For spindle | RC27ATN 0.6 4p | ac200 | 50/60 | 2.9/ Right
cooling Daikin /200 3.2 | side of
compressor 220 3.1 | machine
Circulation 2.5MY-2516 0.4 4P | AC200 | 50/60 |.2.2/ Right
pump of LGVBA-A2 /200 1.93 | side of
cooling Daikin 220 1.95 | machine
device ’
For flood LSW25A0.4-280 | 0.4 2P | AC200 | 50/60 | 2.5/ Coolant
coolant Kyokuto /200 3.0 tank
220
For oil hole TOP-2MY400 0.4 4p | AC200 | 50/60 | 2.2/ Coolant Option
coolant 208HWMCP-VBESK| /200 1.93 | tank
-10 NOP 220 ; 1.91
For gun LSW15A0.18-250| 0.18 2P AC200 | 50/60 | 1.1/ Coolant Option
coolant . /200 1.2 | tank
’ 220
For jet LPS401A-0.75 | 0.75 4P | AC200 | 50/60 | 0.25 Coolant | Option
coolant Kyokuto /200 tank
(cleaning in 220
the machine)




Listd of Motors <VKI >

4-4
Output (KW) Pole Voltagg Frequency
Use Model number Location
Continuous %ED | Revolution ) (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
4-5 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
(KW)7.5 _____ l/ZH l
1 CONT i
5.5- - —: l
I |
| |
0 ! 'B
4-6 Amplifier of axis drive 0 330 8000
(R.P.M)
AC servo amplifier 1 X-axis, Y-axis | NT40 ; ime s
ADU-20F25S 20A output Stationary time
- t isti
AC servo amplifier 1 Z-axis Output Speed characteristics
ADU-20FIX 35A output OUTPUT
POWER
Power source of 5KW output (KW) A 1/2H
direct device 1 7.5 \
PCUOS | CONT
5.5k -4,
Resister of regene 1 XY-axis | i
regeneration | SPEED
BPR-05L 100W ! ! (r/min)
Resister of regene Z-axis 0 >
regeneration 2 0 220 4500
BPR-05 200w (R.P.M)
NT50 Stationary time:

Output - Speed characteristics




Motors .

u
28| = |3 <
Use Output(KW) | 34 | & € pre _
Model €32 @ S % € | Location | Remarkg
Manufacture Cont4 ZED| ¢ O oo o=z Y
° e o - ¥ u
(- > L] (&}
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 | Hydraulig
tank /200 .2 | tank
220 6.3
For lubricat | Ryube 20w 2P 100 50/60 0,83 | Lubricat-
ing tank /0/64 | ing tank
For spindle | 806 323 83 0.3 2P | AC200 | 50/60 MAX | Right
cooling Kanto Seiki /200 . side of
compressor 220 machine
Circulation 2MY200-208 0.2 4P | AC200 50/60 MAX | Right
pumY of HAEMVK /200 .6 | 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 oil hole | TOP02MY400 0.4 4P | AC200 | 50/60 2.2 | Coolant | Option
coolant 208HWMCP-VBE5K /200 /1.93 | tank
-10 NOP 220 1.91
For gun VKPO73A 0.18 2P | AC200 50/60 0.85| 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)

6 - 10



5. 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

STANDBYI button are pressed again.

the

ON

of the N/C unit and

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
immediately before
power failure

Status or movements when

the control circuit is
energized after restoring
from power failure

Operation after
restoring 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

6 - 11



1. Power failure or emergency stop while the ATC ts.operéting.

e ATC reference point return function

This
stop

{s a function for making easier to restore after an emergency

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.)

Press the ATC reference point return" button on the ATC oper-
ation box.

The lamp 1lights 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

6 - 12



Item Stop status Restoration procedure

ATC arm spindle side

1 a Double arm ascent end Arm swing-in magazine side
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

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 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
c Arm swing-in spindle side —> Arm slide retract — Arm swing-in
d Double arm turning magazine side

1f ATC original position return is not executed completely, execute individual
motion by maintenance M code.

(Refer to the movement diagram in page 6-15.)

6 - 13



2. Adjustment switch on control cabinet

SW No.

Name

- Use

sW 1

Maintenance

switch is ON.

Individual motion of ATC or APC can be domne

by executing the maintenance M code at this

* As the switch 1 above is for adjustment, turn off unless it

is required.

swi

6 - 14




Description of ATC Operation

Function| Order Operation Function| Order Operation
Tool 1-1 Arm swing 2-3 Magazine
change positioning
(MO6) 1-2 Arm slide forward 2-4 Arm slide retract
1-3 (Spindle tool 2-5 W arm right going
unclamp)
1-4 W arm down 2-6 Arm slide original
‘position
1-5 W arm turn 180° Tool 3-1 Magazine turn
1-6 W arm up call 3-2 Magazine positioning
1-7 (Spindle tool 3-3 Arm slide retract
clamp)
1-8 Arm slide original 3-4 W arm left going
position :
1-9 ‘Arm swing-back 3-5 Arm slide original
position
Tool 2-1 W arm left going 3-6 W arm right going
return 2-2 Magazine turn :

6 - 15
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REFERENCE DATA

Chapter 11

Hydraulic Tank <VG>
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2. Spindle Cooling Device

1 General Cautionms

1-1 Range of Use

1-2 Acceptable oils

There is a.limit to using conditions.
Use it within the range shown below.

Room temperature (T)

10 20 E) «© 50

OILCON inlet oil temperature (T) ———o

Hydraulic fluids (of mineral oil origin) and lubricaling oil shall be
used for this unit. Therelore, the followng oil (fluid) shall not be
used for this unit.

1) Fire-resistant hydraulic oil (hydraulic oils of phosphoric ester,
chiorinated hydrocarbon oils, water/glycol hydraulic oils and
W/O and O/W emuision type hydraulic oils).

2) Water and water soluble liqulds.,

3) Liquid chemicals and foods. .

4) Cutting ocils (fluid) and grinding oils (fivid). -

5) Fuel such as kerosene, gasoline. etc. )
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2. Cautions Durihg Installation

2-1

2-2

2-3

2-4

2-5

Installation Location @ Install in the lollowing localions.

0il Piping

Suction Strainer
(Line Filter)

0il Tank

Sipping Parts for Tl
Transport

1) On’a solid, level floor.

2) Away from direct sunlight and heat.

3) Where there is good venlilation and litlle humidity.

4) Where the discharged gas will not be drawn In again.
§) A place convenient for piping and wiring.

6) Where there is litlle dust, dir, powder, oil misl, etc.

@ Do not place anything in the way of ventilation within 500 mm
distance from intake and exhaust ports.

1) * Suctlion (Oil inlet) side.....—230~0 mmHg
« Discharge side....3 kgl/cm' or less.
For details. please refer lo the referential date (P. 12-18)
2) Do not use more valives than necessary in the piping. Valves,
even il fully open, cause a considerable loss in pressure.
3) Use sealing tape when connecting the piping to preventair
infiltration and oil leakage.

When dust blocks inside the cooler of the OILCON, it not only
deteriorates cooling capacily, but also causes troubles to the
compressor and oil pump. Therelore, clean up inside the oil
piping system using a strainer (100~150 mesh) of less pressure
loss and betler efliciency when abjusting this unil for trial run.
Check the strainer periodically.

Be carelul with the partitions, piping layout, etc. in the tank so thal
the hot oil returning from the machine is unilormly mixed wilh the
cool oil of the OILCON. Furthermore, keep lhe lowest oil level
inside the oll tank over the oil inlet and oil ouliet in order (o prevent
air mixing with the oil.

This unit Is provided with shipping parts for transport.
Remove shipping parts lor transport by all means beiore opera-
tion.

(it operated with the material attached, it causes foreign noise.)
SHIPPING PARTS

/

\_COMP. -

CONTF.OL 80X TOP VIEW
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3. Electrical Wiring

e For electric wiring work, refer to the electric wiring plate attachéd to back side of the

swilch box cover.

e Do not change the wiring inside the OILCON nor operale the electromagnetic swilches

manually.

3-1 Power Source Capacity

-Rated voltage

AKS105K series

Triple phase, 200 Volts 2.3
Triple phase, 220 Volts 2.6
3-2 Circuit Breakers Since there is no main power over-current circuit

beaker in standard OILCON (Except for AKS105-598),
purchase one locally with current rating of 15A

and install it.

3-3 Grounding and Power 1) Remove the swilch box cover.

Source Connection Remove a top cover if right side lead in.

2) Pass the power wires and ground wire (600V PVC insulaled
power wire, 2mm? or more) through the power wiring hole (¢ 27
+ mm) in the lelt or right side panel and into the swilch box.

3) Connect the ground wire lo the ground lerminal.

sl

4) Connect power source wires R, S and T 1o the corresponding R.

S and T on the terminal strip (Tes).

11 - 4




Main Point of Wiring
Wire can be lead in both left and right side. In case of right side lead

in type, connect wire through side inlet and power inlet of bottom face of
“switch box.

Top plate

Switch box cover
Switch box

s
- Power (Right)
Power inlet (Left)d (627 hole)
(427 hole)
—
Changing wires When the power source Is connected in the opposite phase.
for opposite phase Change the two wires, R and T, as shown in the Fig. below.

Il in negative phase, an alarm display is made on the control panel
by the individual abnormality display function.

R S R s T

TeS @ @ @ TeS

* @?HGP :

Cangethe 2 0f
wites In the power
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3.4 Connection of external output contactor

Motion of external output contactor is shown in the lower drawing,

then use contactor terminal regarding to requirement.

(Protecﬂl : Powe:

on r

Stop Uperation device s Operstion fatlure Qperation
actuated.)

terminals ‘ﬁ M-ﬁ ‘ﬁ

I e S e I ey IS
e | LT L L —
— |- | Coet__J | I

(Protection device agsinst high
oll temwerstuce is actusted.)
SIP sctuates

*? Iconnecting

memee | §3-84 OFF

R30v 302

f

52
! T'Px Contact in oil controller
i

, 60 61 62 63 &4
(j<®l<3|€§|()l()
%l@l@l?l@l@

!
Field wiring 1 '

]
pp— ;_J:.J —J
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3-5 About Remote Operation

1) About automatic/manual switch

Operation system can be selected by the automatic/manual turn over

switch on (SW1 ... Refer to P. 12-11.) on the control board (EC1).

Auto manual turn

over switch Automatic Manual

Operating system | Power source |*1 Remote | *2 Remote | Operation switch
ON/OFF operation 1 | operation 2 | within reach (BS)

*1 1In this case, stop/operation can not be executed by the switch

within reach.
*2 1In this case, operation command becomes remote operation priority.

However, when remote command is ON, stop/opefatidn is available

by the switch within reach.

ON

.The switch within reach OFF _J'm

Operation
Stop

|

[

.Remote command

' ON
.Indicator lamp (ON/OFF) OFF

Operattoé:]

Stop
Operatio

Stop

Operatlo;—

Stop —

Stop '[_ I-'

2) Main point of wiring
In case of execution of remote operation, cannect wire as follows.

Parts to be prepared.

Parts Wiring materials

600V insulated wire with

One piece of remote operation switch with
vinyl (IV) wire more than 2mm?

monopele and single throw in type or A
contactor can be issued an operation (Conduit work)

command.
(Minimum applicable load : less than 10mA

(AC250V))
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Remove the switch box cover.
In case of right side lead in, remove

the top cover.

Remove a short bar (TerminalvNo. RE1 -
RE2) on the terminal in the switch
box.

Refer to the equipment arrangement
plan in the name plate of electric
schematic attached to rear side of
front plate for the position of
terminal.

(Refer to right sketch)

Connect a remote operation switch
or A contactor can be issued an
operation command between terminal RE1

and RE2. (Refer to right fig.)

" Install the top cover and switch box

cover.

11 - 8

 REl RE2___
TTRIel
FTelel_,
o

Short bar (Remove)

~ REl REZ___,
—Tele]
T ®I®]
N M : L4

L]
bescoe say

Stop(OFF) !

Gacsed oed
Operation{ON)

Stop/operation/remote
operation switch




4. Cautions,Duriﬁg Operation

1. Never run without oil in the machine.

(Doing so will cause damage to the oil pump. etc.)

2. Avoid air from being mixed into inside the oil piping system.

(1f air 1s mixed in, causes noise)

3. When viscosity of using oil is high and pressure loss of the outer
oil piping of the oilcon is remarkably large, change the piping so
that the pressure loss will be reduced.

(For a guide to the piping change, please refer to the referential
data (P. 12-18).)

If this unit is used in such a way that exceeds its using limit,
it may cause noise or troubles.

Please pay attention to this point.

4. There is a built-in delay timer, and refrigerator may not start
again immediately after it has been stopped.

This is normal and does not indicate any problem with the oilcon.

5. The thermostat controller adjusts oil temperature at the oilcon

inlet.

6. 1Install the drain pipe to the oil pan by all means.
Further, do not install a drain pipe to the oil drain since it is

for servicing purpose.
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5.

Names, Functions and Operations of Control Panel

&

DAIKIN

& K
NN\

3] coox.

SCT TEwP,

Seodecssssscsca il

FHERNTASS
12348 61

NO.

Name

Functlions and acluations

Switch at hand (BS)

Trjié is the ON/OFF switch of power supply for operating.
circuils. Operaling manipulation can be made by this switch at
hand when remote control command (between @ and Q) is
ON.

[When set in a faclory, the ramole control command is
shortcircuitted {(under ON condition))

indicator lamp
(power — white)

When power is supplied, this indicator lamp s lit. At this stage,
the OILCON lIs not yet in operaling condition.

Indicator lamp
(operation — green)

When this indicator lamp Is lit, R indicates that the OILCON is in
normal operation. Al this stage, the pump operates.

Indicator lamp
(abnormality — red)

This indicater lamp lights up or flickers when an abnormality
occurs. At this lime, refer to Items of Troubleshooling Guide
(P. 12 -14) and check various positions.

Indicator lamp
(Compressor operatlion
-— green)

When this indicator lamp is lil, It indicates that the compressor
is normal operation.

(However, il does not relate to the pump's operation.)

Indicator lamp
(oil temperalure —
green)

When the unit is under normal condition, this indicator lamp
displays oil temperature level at the inlel. (This lamp Is lit under
normal condition.)

It under an abnormal condition, this indicator lamp displays
Individual abnormality. (This lamp flickers under abnormal
condition.)

Reler (o ltems of Troutleshooling Guide (P. 12-14) and
check various paosilions.
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M Setting Procedures of Thermostat

Wherr the control box cover is removed, you will find the control curcuil board {ECI) on right side of the: &
ironl. Sel temperature level by operating the SYNCHRO/FIX swilch(SW 1) provided on the control curcuit
board (ECl) and the SET TEMP. volumes (VR 1 and VR 2) according to the following procedure.

ELECTRIC SIGN S
SETTING sw2 VR1(deg) VR2(°C) *VR3(deg)
Synchronous oil A
temperature zggzhronous z:g ;n+1°oinc) (indifferent) ;:t~é;3 oint)
control type y P yp
:::;:r:tire- Fixed 10 ~ 50 -3 ~ +3
control type side (indifferent) | (at any point)| (at any point)

* Setting value of the temperature adjusting volume (VR1, VR2) can be adjusted

between -3 and +3°C by the temperature adjusting volume (VR3).

CONTROL PANEL

(EC 2]

" EQUIPMENT ARRANGEMENT PLAN

IN SWITCH BOX

-

i
2l

ECI

EQUIPMENT ARRANGEMENT PLAN OF TEMPERATURE

! ADJUSTMENT DEVICE
o - —THERMOSTAT(on EC1)

SET TEMP.

FIX (°C)

SYNRCRO. (deg)

po-q po—n

o1 % 0
DY  =S5P ¢
-2 +2 1 (
VR2 VRI

52 |

c P &racH
51

C

bead

TeS

31 |iskiiiske

bnad bed

= B
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6.

1

Maintenance and Inspection

Safe Place for
Repair Work.

Casing

0il Tank and
Suction Strainer

Air Eilter

For a Prolonged
Layoff

- —

This OILCON has been manufactured under strict quality control

bul il a need for repair (parts replacement, elc.) arises, the
foliowing caulions should be observed.

1)

Turn off the opervation switch and turn the
normal/service change over switch (SW3) to

" service side on the control panel in the

2)

1)

2)

1)

; 2)

1)

2
3)

2

3)

switch box then power source switch should
be turned off.

1f fire going to be used during maintenance,
remove the oil controller from the machine
and oil in the oil controller should be
removed completely.

Wipe the casing surface with a dry cloth. In any case, do not

pour water directly. (when It is wet, there is danger ol electricity
leakage and fire.)

Do not use a brush, polishing powder, acid or solvents such as ~
benzene; hot water, elc. because they will damage the painl.

Keep the oil inside the oil tank at the proper level to prevent
sucking in of air, etc. Always keep the oil in the tank clean.

Periodically clean the suction strainer at the suction end of the
OILCON oit piping lo prevent a reduction in flow caused by
clogging of the pump with.dirt.

Wash the air filter once every two weeks in water below 40T.
(Not orily is air {low reduced and performance lowered if the air
filter is clogged with dirt and dust but the-device lo protect the

compressor may be activated and smooth operation will not be
possible)

It operated without the air filter engaged, It may cause lroubles.

Clean the condenser with a brush, air gun, etc. If itis very dirty.

Set a cover over the OILCON to prevent dust or water from
gelting into the OILCON.

Turn olf the operation swilch and main power.

Be caralul that oil dust and dirt do not build up on the surface of
the OILCON condenser.
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6 In Case of Safety
Device Works

7 Pressure Level check

1)

2)

3)

1)

In case of abnormality (Safety device works),
it reset by turn off the power source switch
or turn the normal/service change over switch
(SW 3) to service side on the control panel
in the switch box.

.Refer -to trouble and remedy (P. 12-14) and

remedy of.cause should be executed.

In case of circuit breaker (CB) (The model

with CB)

When the CB works, since short circuit is
created in the operation circuit, set the handle
(gray) to "ON" side after check and remedy it.

In case of over current relay for fan-pump
motors (S51P) (51P Manual reset type)

When 51P is activated, press reset button (51P-
Green) after cause of trouble is resolved.

Use the oil pressure gauge port PT1/8 (plug-in

type with hexagonal hole) for checking inlet
and outlet pressure levels of the oil controller.
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7. Troubléshooting.Guide

Check the loliowing If the OILCON does not funclion properly.
. it the OILCON still does not function properly, contact our olflice and give the following particulars :

(1) model, (2) Production No. (1 and 2 are on the machine namepiate), (3) condition of the machine
(as much detail as possible.) '

tem Condition

Cause

Remedy

Power is ON but
1 power indicator
(white) does not
come on.

® Powerindicator lamp is
burnt out.

Replace lamp

@ A fuse for operation
circuit is blown.

Replace a fuse.

Check and remedy a
short circuit section
in the operation
circuit.

@ The circuit breaker
for operation circuit
is OFF.

(The machine with
circuit breaker)

Tun ON circuit
breaker.

Check and remedy a
short circuit section
in the operation
circuit.

When power

2 source turn pn,
.alarm lamp |
(red) flickers.

@ Power source connects
in wrong phase.

Replace 2 phases out
of 3.

Pump runs but no oil
flow.

Low oil circulation,
with air suction and
loud pump noise.

® Oil piping on suction side is
loose.

Check if the suclion piping is
tight. Tighten il{-not tight.

@ Suction strainer is clogged.

Clean the suction strainer,
Change the oil In the oil tank
il it Is dirty.

@ Tank oil level is too fow.

Eliminale the cause of the
drop in oil level and add oil.

@ Excessive pressure loss in
the oil piping causes reliel
valve actuation and pump
cavitation. '

Use larger diametler pipe
and shorten the piping.

3
Pump runs but
compressor does
not L]

4

@ Thermostat functions
properly and stops the
refrigerator.

Set the Thermostat to the low
lemperature side and check
i the reirigeralor starts. The
refrigerator won't start if oll
temperature Is too low, Walt
until ol temperature rises.

@ Thermostat (delay timer

Reset the timer and check il

105 £ 15 sec. selling) is the refrigerator starts,
activaled.
Q@ Thermostalis damaged. It must be replaced.
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Item

Condition

Cause Remedy
Compressor O® Poweris ofl. ® Check the main power
worked but the source.
pump and
§ | compressor stop-
ped without the
power and ab-
normality display
lamp lighting up.
Compressor work- | (@ The thermistor Is broken. ® The thermistor must be
ed but an ab- @ Wiring of the thermistor is replaced. Carry out wiring
normality signal shortcircuilted or connections correctly,
was output and dislocaled.
the abnormality
display lamp lit
up.
(1) An abnormality
took place at the
thermistor
(2) Protective device @ Oiltemperature is ® Suspend operation unlil oil
against high oii abnormally high temperature goes down
temperature
actuated
(3) Compressor @ The air filter is clogged. ® Clean the air filler.
protlection
6 ; © There are obstacles near ® Remove lhe obslacles.
thermostal (45C) the suction/exhaust ports
Is actuated. - :
(4) Compressor © Ambient (room) @ . Use the unit within ils range.
motor ternperature is too high. - Ifthere is a heat source,
overcurrent relay remove il
(5) S‘;?;t : :st:raeled. @ Oillemperature is too high. ® Use at low oil temperature.
swilch (63C) is ® Compressor does nol run. ® Compressor must be
actuated. replaced (service).
(©) f:ol::rnd pump © Oil viscosity is.too high. ® Replace with lower viscosily
overcurrent relay i oiL.
(51P)is acluated. ® Same as 3-Q. ® Sameas 3-@

(7) An abnormalily
took piace al the
control curcuit
board (EC!)

@ The control curcuit board is
oul of order.

® The control curcuit board
must be replaced.

— d O

@W D [Abucrulity of (51P) is not displaye
for AKS105K-X07.
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Item

Condition

Causé

Remedy
Pump, compressor | (1) Same as6-@o@ Same as6-@toD.
and fan run but
0il is not cooled! (2) Sameas3. Same as 3.

(3) Over-loading

Eliminate the cause of

7 overiocading
(4) Setling of thermostat is loo Set It properly.
high.
(5) Lack of refrigerant. Recharge (service).
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8.

Brief Specifications

Model
tlem

AKS105K series

Outside dimensions (mm)
(height) X (width) X (depth)

790X360X440

Power source

Three phase, 200/220, 220v, 50/60Hz

Relrigerate capacily (SOIGsz)
(Kcal/h)

2000/2150

Pump capacity (50/60Hz)
(£ /min)

24/29

Thermostat controller oil
lemperature controllable range

Select between the ollowing 2 systems ({actory set and
temperature dilierence type controller)

" Temperalure dillerence type controller {against room

temperature, regulatable range : —10 ~ +10°C)
Fixed type conlroller (temperature setling range at the inlel :
10~ 50°C)

Oiliniet PT 1 (female)
Coanection Oil outlel PT 1 (lemale)
Piping size | oy drain flor service) PT 174 (male)

Qil pan drain PT 1/2 (lemale)
Oil viscosity range (cSY 4~ 300
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Reference Data

M Notice of external piping handling

1) Piping of suction side
Make a suctional vacuum pressure in the range of -230 ~ Ommlig (About
—0.3Kgf/cm2).
The suction filter is recommanded about 100 ~ 150 mesh.
2) Piping of exhaust side
Execute the piping of exhaust side as pressure loss less than 3.0Kgf/cm2.
3) Do not put the stop valve both of suction and exhaust side.
Unavoidably, if install a stop'valve in the exhaust side a relief valve
(Setting pressure 3. OKgf/cm ) should be used at the same time.
4) Calculating method of piping resistance.
A piping size should be determined by calculatlng the piping resistance
by the following formula.
Piping resistance AP=6. 07xvyxQxeg/D*
(In case of General hydraulic oil or lubricant)
¥.: Dynamic viscosity coefficient (cSt) - Viscosity/refer to
temperatur diagram
Q : Flux (£/min); £: Length of piping (m) D : ID of piping (mm)
.Viscosity of oil yarie; mush in the winter and summer. Comsider the

piping resistance under the viscosity at winter season.

Winter season (1s0vG32,
Item/Season (1s0VG32, Oil temperature 5°c) | 0il temperature 40 °c)
Viscosity '
(Dynamic viscosity 195cSt 29cSt
coefficient)

M A table of piping size and maximum piping length (With low pressure hose)

(Suction piping) ' Unit in (mm)
Size PT1 PT1 1/4
Model - (425.4) (431.8)
50Rz 2.8 6.7
AKS105K  Feon, 2.3 5.5
(Exhaust piping), Unit in (m)
Size PT1/2' PT3/4 PT1
Model ' (412.7) (419) (425.4)
50Hz 1.8 e 9 - 28
AKS103K  |"60p, 1.4 7 | 23

.Condition: ISOVG32 Viscosity 300cSt (011 temperature 0°c)
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Viscosity/Temperature Chart

b m
o - - Temperature
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3.

Coolant pump

(1) Flood

coolant pump (Standard acce§sory)
No. Part nare Q'ty Materlals
1 | Casing . i FC15 | J1SG5501
3 ’Dlscharge casing 1 FCL5 | JISG5501
21 | Lmpeller 1 FC20 | J1SG5501
31 | Spindle” 1 | sasc|Jiscuost
40 | Impeller nut i ss | JisG3iol
69 | Cutting edge 1 FR
79 | Stopper 1 | sKk-5|Jiscasot
90 | llexagon bolt 2 §S | JIsG3tiol
801 | Roter 1 Al
802 | Stator 1 - | S60 | J1sC2554
803 | Cooling fan 1 ‘P.P | JISC2554
804 | Terminal box 1 SPCE | J1SG3141
807 | Motor frame 1 SPCC | JISG3141
BO9 | Upper braclet 1 FC15 | JISG5501
827 | Fan cover 1 SPCC | JISG3141
Table of the speciflcations 830 | Wave form washer ! Sk-5 | J1sckol
Pump model : LSW2540.4-280
Diameter (mm) ' 25
Discharging amount (L/min) 30~ 150
| Total lift of purp (m) 11~3 ' 16~7
5 Using viscosity limit (cSt) 150 75

Using liquid Eiltering accuracy

Middle class accuracy filtering

(Max. length of chips possible in the pump: 2. 5vm)

Quality of material

Impeller, casing, discharge casing .... FC,

Motor

Phase 3
No. of pole 2
Output (kW) 0.4
Voltage(V) 200 200/220
Max. permissible current (A) 1.1 1.2
Frequency (llz) 50 60
Synchronous rotation speed (rpm) 3000 3600
Class of Insulation: i
Ablent temperature (°C) -15~40.

~Temperature rise (deg) Not more than /D
Rating Contenous

Protection method

AT closed inner type

Cross welght (kgf)

¥ Loading stde 6204w
§ Opposite loading side 6203wV
18.5

~Palnging color

Mancel 7.585/7.5
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(2) Jet coolant pump (Option)
80 Symbol Part name. Q'ty Material
2 w7 2| casing 1 FC20 __ J1SG5501
\ 3 | Discharge casing 1 FC20 J1SG5501
804 ) 03 4 | Intermediate casing 1 FC20 J1SG5501
10 Suction pipe 1 SS41 J15Gl101
@ 509 21 Runner 1 FCD45 J1SG5502
i "33-1 | Axial spacer 1 STS JISG3455
@ a3 33-2 | Intermediate spacer 1 FC20 JISG5501
33-3 [ Sunction spacer 1 FC20 JI15G5501
N 40 | Runner nut 1 SUS304_J15G4303
. 44 Liner ring 1 SUS304 JI1SG4303
AV 65-1 Ball bearing 1 SUJ2 JISG4805
-1 N 65-2 | Ball bearing 1 SUJZ___J15C4805
N 69 Cutting edge 1 SS41 JISG3101
() =1 ‘ 72-1_| 01l seal T | WBR
\ U 72-2 | 0il seal 1 NBR
@ \ - @ 73-1 0 ring 1 NBR
73-2 |0 ring 1 NBR
)\ \@ : (103) 86 | Washer 1 [ SU542031 JI564401
‘ 88-1 Through bolt 4 §541 JI1SG3101
@ ‘ '! o 88-2 | Through bolt 4| Ss4l___ JIsG3iol
N 103 | Elbow 1 FOMD __ J15G5702
@ ;fﬁl , 3 @ 105 |Plug 1 $541___JIsGatol
Ly i 747 | Labyrinch 1 FC20  J15G501
881 ‘ o 801 | Rotor 1 S40 JISG2554
= 802 Stator 1 S40 JISG2554
@\ ‘ . @ 803 | Cooling fan 1 P.P
804 | Terminal box 1 SPCC JI1SG3141
@_—. . 807 |[Motor frame 1 SPCC J1SG3141
o 809 | Upper bracket 1 FC15 JI1SG5501
=t 813 |[Stator winding 1 Cu
t J o 818 |Motor shaft 1 S35C JISG4051
827 |Fan cover 1 SPCC___ JISG3141
40 ﬂ\\\\\\<::) 830 |[Wavy washer 1 SK-5 J1ISG4401
Specification
Pump model LPS401A-0.75
Bore diameter (mm) 40
Discharge volume (£/min) 80 ~ 250 100 ~ 300
Total head (m) 10~ > 15- 8
Limit of applicable 32
ol viscosity (cSt)
ElFilteration accuracy of applied Medium range filteration
81 fluid (Max. passable chip size in the pump:5mm)
Material Runner, Casing, Dischagggﬁcasing eeessFC
Max. length of suction pipe (cm) 70
Phase 3
No. of pole 2
Output (KW) 0.75
Voltage D) 200 200/220
Y [Max.permissible current  (A) 3.5 3.3/3.2
o [Frequency (Hz) 30 60
X I'Synchronous speed (min ) 3000 3600
nsulation class _
Peripheral temperature (°c) Less than 40
Temperature rise (deg) Less than 75
[Rating Cont inuous
Protection system Totally closed extermal fan
E? Load side 630622
s Opposite side of load 620422
2 1.
Rough weight (Kgf) 40
& 5 - Mancel 7.5BG5/1.5

Painted color
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(3) Gun coolant pump (Option)

/@ No. " Part name Q'cy Macerials
O-y=lie=s
.| { 1 | Casing 1 FC15 | J1SG5501
[l \ 3 | Discharge casing 1 FC15 | JISG5501
I~ 21 | Inpeller 1 FC20 | J1SG5501
. ~ \
U \. 31 | Spindle 1 S45C | JISG4OS1
f @ 40 | Inpeller nuc 1 SS | J1sG3i01
E‘ ” —’L-‘ 69 | Cutting edge 1 FR4
= 79 | Stopper 1 SK-5 | JISG440L
_® 90 | llexagon bolc 2 | ss |Jiscsion
S— \
o% —5 [l e
801 | Roter 1 -Al
g 802 | Stacor 1 §60 | JISC2554
“‘éf 804 | Terminal box 1 | sece|JIsc314t
807 | Motor frame 1 SPCC | JISG3141
) " " 809 | Upper brackec 1 FC15 | J1SG5501
830 | Wave form washer 1 SK-5 | JISG4401
Table of the specificacions
Pump model LSW1540. 18-250
Diameter (mm) 15
Discharging amount (L/min) 10~60
| Total lifc of pump (m) 9~5 13~8
E Using viscosity limic (cSt) 150 - 75
Using liquid filtering accuracy Middle class accuracy filtering

(Max. length of chips possible in the pum: 2. 5mm)

Quality of material Impeller, casing, discharge casing .... FC
Phase 3
No. of pole 2
Oucput (kW) 0.18
Voltage (V) 200 200/220
Max. permissible current (A) 1.1 1.2
Frequency (liz) 50 60
Synchronous rotation speed (rpm) 3000 3600
.. [ Class of insulation
S [ amblent temperature (°C) ~15~40
R emperature rise (deg) Not more than /O
Rating Contenous

Protection method

All closed inner type

21 Loading side 6200w
‘§ Opposite loading side ~ 6202w
14

Cross weight (kgf)

Painting color

Mancel 7.5B5/7.5
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(4) 01l hole coolant pump

(Option) '
Symbol{ . Part name Materhl]Q'ty Remarks
| | Pump body FC250 1
2 |Bearing housing FC250 1
J | Top cover . ADCS 1
4 {Shaft SOMISH 1
2 5 {0fl-seal NBR 1 | SC15327
2 423 9)23 6 |Name plate ALP1 1
2 10023 sR3 7 | Packing FIBBER 1
230 2ps 8 | Top cover packing FIBBER 1
23 H T § |Barrel FC250 1
I 12 | Inner rotor SOMISH 1
3 13 | Outer rotor FC250 1
_:_ L ) ~8 14 [Shaft key §55C 1
~d -~ 15 | Inner key SK4 1
r | = ! 16 | Pipe knock S45C 2
1. \ 18 |Clamping bolt forbarrelS45C 2 |.
19 | Set bolt : S45C L
T 1 23- 2 | valve plunger S45C 1
' l 23~ 3 | Spring bearing nut S20C 1
46)(48)(¢3)(¢ (¢ 7)(28) (4§ 4 ; .:‘ - QOUIL 23- 4 | Spring bearing washer] S20C 1
) . 23- 5 | Relief spring SWP-A 1
23- 6§ | valve cup ADCS 1
b) 23- 7 | Pressure adjust bolt | SS400 1
38)(S)(«0)(38)(a)(6)(2N(3)(s 23- 8§ | Hexagon bolt SS400 1
23- 9 | O-ring NBR 1 {PI8
: 23-10 | O-ring NBR 1 |P10A
23-13 |valve packing FIBBER!] 1
21 | Set bolt fortopcover | $45C 4 |w
Y 28 | Set bolt for relief. | SOKIS 4 |6
: i
C 32 | Spring washer SWRH 4 I
’ 33 | Spring washer SWRH 4 16
s i MU | Snap ring SUP 1 {135
1 t 35 | Ball bearing 1 | 68022
) . H 36 | Ball bearing 1 |80z
v 1 8 37 |01l seal NBR 2 | C15387
®/ 38 | O-ring NBR 2 |S50
@/ 3 | Piug sou3s | 1
% I . @ |43 ring s | |
@/ [ S 4l | Snap ring SUP 1 {s12
——— 42 | Sub-place AC-4C 1
' 4] | Element case 1
M =1 44 | Element 1
4 |Plug 1
4% |O-ring NBR 1 |GIS
r u [ U J 47 | O-ring NBR 1 |P2S
\‘ 1[ ) 48 | O-ring NBR 1 |P4
] 49 | Pressure gauge 1
S0 | Air bleeder plug 1
Model: §1 | Couping ADC 1
TOP-2NY400-208HWMCP-VBE-5K—-10 oo = l
8] |Set screw SOuUIS 1
84 | Cushon rubber KUUBER 1
Filter intergr'ated type 2nd trochoid pump 55 | Motor 1
86 | Motor shaft-key $45C 1
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Specification table

Model of pump

TOP-208HWMCP-VBE5S5K-10

Caliber (Inch) IN PF1/2 OUT PF1/2
Discharge( g/min) 1500min='/12.02 /min  1800min™'/14.41 £ /min
Rated re (Ket/cn’) 1500min-'/10. 0Kgf/cm®*  1800min~'/8. OKgf/ca’
o [Specticarion f1uid | GachE *IATa Rikietsaceney
2 | Suction filter 1 0 O mesh
Inner rotor SMC415H
Material Outer rotor FC250
Body FC250
Phase ¢3
Pole number 4P
Output (Kw) 0. 4
Voltage (V) 220V 200 220
 [Max, permissibleqy 2. 2A 1. 93 1. 91
% Frequency (Hz) 50Hz 60 60
=}@m%§g§§mmmﬂ) 1420 1700 1720
Insulation class E class
_ﬁg:?gture (C) 40T
Rating Continuous

Protection method’

Totally enclosed outer fan interior type

Rough weigth (Kgf)

10Keg

Painted color

Mansel 2. 5PG5./2

11 - 24




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 l “
180cc/min  60Hz =
Discharge pressure |1Xgf/cmX(Relief setting pressure) W) E'ré&’ A
0 &AERE N\
Range of applicable| 68 - 1800cSt ©w '
viscosity . p
Range of applicable | -5°C ~ +40°C . .
temperature : Discha ’3_7,9‘;1_‘]“18
011 level switch Applicable Max. voltage Gl
: AC, DC200V |67
Contactor type : A -
(ON at lower limit)
Contactor capacity : - o
30W or 0.5A T v
(Resistance load) | .
Whichever smaller one. JPIQ for Mb X I"" * n
Pressure switch Capacity : N\, I !
AC120/240V-125VA T \ .,
AC, DC28V-2A o
Model : A - T
Operating pressure : 5 L l
11Kgf/cm2 ON - N 1 0
Resumed pressure s | _ ! ©|
6Kgf/cm?2 OFF ® / | &
Tank Full capacity : ] I
1.82
Effective capacity : LUBE
1.52 (H-0/L) )
r I .l
Conduit
(s10383) 0il level
’ Switch
: ACIOOV E COM Pressure switch
1 B . Circuit protector
3 IQ.. e . l
3 "r'l'u}_‘,'l ““\ N
H‘I l.-. elele[e[e]e
¥ ) ﬁi’ ! WFEER RN

T

Connecting diagram of terminal

anean

Return
‘011 level switch _—

Relief set screw

Suction filter mnmn

Note 1. Lubricant should be used recommended clean one.
2. A suction filter should be replace or clean once a year or more.
3. Avolid aAuse 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 wit
which has high eliminating effect of drip and dus
R3000 which has accurate and steady pressure sett

It is the most suitable at narrow space.

h a fi}ter F3000

t and a regulator

ing capability.

J1S symbol - -
?g: No. Part name | Material Part No.
' . 1 |Plate cover ABS
BN 2 |Body ADC
]
. -—d 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

108

147

.Keep away from direct sunlight.

.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
of bowl is poly carbonate.

.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 d;ain.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 (D 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 fhe value (} becomes larger than the force
of the spring (D , and the value (2 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 (Z » and the valve becomes pressurized state.

And the valve Q is forced down, and when it parts from the stem
packing C), drain is discharged into the atdmosphere through following
the arrow mark.

When drain is discharged, the float (:) is lowered and the Orifice

seat assembly 1s 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 (Z from the lower
part exceeds the force of the spring {0 and the valve € 1s lifced
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 é6mm and within

S5mm long.
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_._-—“Oriflice seat assembly
E?—-—@ Float level arm
j ,..’@ Spring
Body
(él?) Filter cover — L @) Filter pad
@ valve packing — | N AT H—(Q valve
C) Stem packing —

@ Drain seat /
(@) System assembly

@ Float A

(} 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.

i

b. Air is leaking ceasélessly from the drain port.
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No. Part name Material

® Coil Resin

@ | Core assembly SUS405, 316L. 403
® | shudding coil ‘ Cu

@® | Plunger SUS405
' @ Seal NBR*

® | spring SUS304

@ | o-ring NBR

Body : c3771
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Chapter 11 REFERENCE DATA <

VKI >

1. Hydraulic Tank

1.1 Construction
Details of Discharge Rate No Part Type Q'ty
Control Shaft 1| 0il tank 404 1
] 2| 0il gauge KLA-80A 1
—— 1 j 3| 0il inlet PA-35 1
> port-cum-breather
. ] - .
: i : — 4| Suction strainer DHA-06-150 1
‘ i 5| Motor pump M15A1X-2-50 1
A discharge rate is ' 6 | Pressure gauge SPA1/4V ¢ 60 1
16/cii 49-51 green
decreased/increased by -
7| Relief valve SR-T03-1-10 1
turning the adjusting screw 3
8| Check valve HDIN-T03-05 1

to the right/left.

N

Prior to test run, remove the plug

and supply working oil.

: ]
|+— /f/+
4 i /A" \ Discharge Pressure Adjusting Screw
’y . : [
+ 14 ,
_ ) ; Details of Pressure Control Shaft
R i {
| B ~ s
< i e g 1
H:rx:::yu%quﬂ X
) N—]

®
@

©
T I
® ®

@

A discharge pressure is increased/

decreased by turning the adjusting

screw to the right/left.

=
1.
' |y
J |
Yellow Line = 40£ l B
Red Line = 32/ {
e} =
—— )
@/El -.-.‘wlu-d—m
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1.3 Solenoid

KS0-G02 Disassembly Drawing

Retainer Ring

Solenoid Cartridge

\\VSolenoid 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)

®

@

_
|
=N
AR EERTIHAT Y
M :.:

-

|

l A
¢ VOOV BB COLE.

DPF MODEIL DRWG No & SPECIFICATION
NO. PARTS NAME REMARKS
QTY SRG3
1 Body
2 Piston
3 Plunger
4 Ad justing screw
5 Knob
6 Notice plate
7 Plain washer
8 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 | “O" 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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Cylinder(For Spindle Head)
1. Structural drawing

1.5 Balance

g

B

!

N
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2. Specifications

* Type :
* (Cylinder bore :
*+ Stroke :
* Rod diameter :
* Rated pressure :
* Test pressure :
* Cushion :
Remarks

LA4OB35N710
¢ 40mm
710mm

¢ 22.4mm

35 kgf/cm?
70 kgf/cm?

None

2. Lock nut M16 x 1.5, Class-3, 2 pieces

3. Parts List

1. Hard chrome plating 2/100 used for the A-marked part

19| Cap gasket NBR 2 P.8
18 | Piston gasket NBR 1 | P.1l4
17 | Piston wear ring Phenol resin 2 | SWA-40
16 | Tube gasket ‘Phenol resin 2 | G.35
15| Piston packing Teflon 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 $25C 8 | M10 Class-1
10| Spring washer SWRH57 8 10 No.2
9| Cap $25C 2
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 General Precautions
(1) 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 -
10 10 10 10
OILMATIC Inlet Oil Temperature
(2) 0il used
‘ The KTC type OILMATIC is an oil
(sggyc§§ temperature controller for mineral
10004 30— oil system working oil and
5007 100 s lubricating oil. The following
A::: fg ‘\\\\\‘\\\ - oils(liquids) are not available:
1504 30 Jsable Range 5Jéé3“w 01l Coolant(liquid) and grinding
1001 20 » oil(liquid)
] " ® Water and water soluble liquids
I : ~ g ® Chemicals and food liquids
7 ; @ Highly volatile liquids with
5 » = low lubrication capability such
©3 10 20 30 40 0il as gasoline, thinner, etc.

Viscosity Range TeMPeratT€@) ). .0 resisting hydraulic

working oils Phosphoric ester
system, Water + guaiacol system,
0/W emulsion system,

Chlorinated hydrocarbon system

(3) Safety work upon inspection/repair
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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2.2 Component Parts and their Functions

Refrigerant and 0il Circulation Circuit Drawing

Heater Chamjfrzr——HTsz

]
1

Suction

&——0il Circulating

Direction

<€-—--Coolant Circulating

Direction

___Fan Motor for
Refrigerator

Temperat ure Sensor

1
Temperature Regulator's ,‘“[_

Relief Valve r—=

e
=
Cooling Tank— g )
el [I R
;;;ggégég%%fff‘
Thermometer's
1 Temperature
Discharge - Semsor
Porte——— I‘é—————;]

I

Port—

Drain Port(Always Plugged)

2N

Circulation
Pump

0=

Some models have the relief

/Accumulator

Refrigeration
Compressor with
Built-in Motor

Capillary Tube
or Expansion

Valve
—
: €-- Dryer Filter

or Dry Core

valve integrated with the pump.

11 - 38

e—Condenser




@ 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—ZZ(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 vélve is activated when the Relief Valve ~ Relief Valve
pressure in the 0il 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 efféct on each

part of the refrigerator. To avoid this, these

devices are used to adsorb moisture and collect

the foreign substances.

l/lv' ,

f
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. 'é

O capillary tube ' ?

Used for smaller-capacity models than KTC-1l.

v
Temperature Type Automatic

Throttled with a small I.D. steel pipe.
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
oil 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

EvapogigguL

t Cooling *

— Compression ———— Condensation- Where the

= refrigerant
is liquid

: { Radiation

Accumulator Where the

C:T Capillary Tube or refrigerant
Cooling Tank Expansion Valve is steam

..... Where the liquid

4 and steam of

the refrigerant
coexist



2.3

Cooling Capabilities Keal/h

Notes) 1.

2'

Thermal Load Max. Limit KTC-38

13000

§

12000

11000

10000 -

)

Cooling 9000
Capability

8000 }

6000

5000

4000

3000

2000 |-

1000 |-

0il Temperature
The above chart shows the capabilities when an ambient

temperature is 35°C and the power source is of 65Hz.

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.

The above chart shows the OILMATIC'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. Even at the same
temperature, they change depending on dynamic viscosity of the oil.
With the standard model, a liquid temperature should be 10 to
40°C (oil equivalent to turbine oil VG32 in terms of viscosity).
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2.4 Installation
A. Transportation
When transporting the OILMATIC, do not incline it back/forth or left/
right over an angle of 40°. Inclination 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) 7 ) ]
1 m or More Exhaust
OILMATIC Intake Air Wall
1l 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 ahove 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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C. Piping Connection
"The pump built in the OILMATIC is a constant flow rate type pump
(trochoid gear pump) in order to obtain stable heaf éxchange
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? (5kg/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 13
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

mﬁf"///////

Oilﬁatic 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
Model Turbine 0il IS0 Turbine 0il ISO
(For SGP) VG32, at 10°C . VG68, at 10°C
(180cSt) (550cSt)
KTC-38 1-1/4 B(1I.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(1I.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(I.D. 21.6) 1.5 0.6
KTC-5 3/4 B(1.D. 21.6) 2.0 0.8
KTC-3 1/2 B(I.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) 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

Note 3)

halfway the piping and minimize a pressure loss.

If the

pressure loss is high, a heat value caused by it cannot be

ignored.

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

0oil 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.

(7) 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.

Good
Discharge Side

Bad
Discharge Side’
- = ]|
. -~ - ‘
OILMATIC [Syction T ‘ MACHINE OILM ATIC u
[Side TOOL
R’
= O O O
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D. Power Connection

(1) Power capacity
Determine a power capacity, referring to the speéificétions 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 directiomn.
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
;he 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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E. Cooling Water Piping of OILMATIC with Water Cooled Condenser(Option)

' When using the OILMATIC with water gooled condenser, the cooling water
piping is also required for the condenser. The foiléwing table lists
the cooling water piping diameters and cooliﬁg 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 Diameter 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
A. Start _
Before turning on the power switch, check thebpiping‘for any
abnormality. When there is a valve halfway fhe 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. bTherefore,
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(OUT).

¥ 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 oil tank will decrease by that amount.

KTC-3 type : Approx. 4 £ KTC-5 type : Approx. 81
KTC-7.5 type: Approx. 12£ KTC-11 type: Approx. 15£
KTC-15 type : Approx. 25¢ KTC-22 type: Approx. 30/

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, énd 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
'tempetayure is about to change, the temperature regulator will adjust
the oil temperature to your desired temperature by.automatically
turning on/off the cooler/heater. 4
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 [—-------mmmmmmmmmmm oo
Coolin%
Capability
(Kcal/h) 2,000 —

1,000 —

(] ]
[ [
[ 1
[} 1
]

H ]

| 15C |
10 20 30 40

0Oil Temperature

(1) Constant electronic temperature regulator (A)

The graduations of the liquid temperature sefting 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 O,
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 turnm 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 diai)' 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.

@® When 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.
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 turnmed 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
0oil 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(OL2, 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 detergentvplus 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)
1f 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.
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Equipment Replacement Standards

(1)

(2)

(3)

Equipment with an insulation resistance of not more than 0.2 megohm
should be replaced. |
Instruments(Pressure gages, thermometers, etc.):

When an instrument shows an indication error of one scale point or
more, it should be replaced.

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

&7

Parts List

_ 1. Frame
ﬁfé% 2! Shaft
[W i l 3| Stator
—ﬁ==d !‘ 4 | Rotor
] 5| Operationside bearing
N LB 6 | Non-operation-side
bearing
) 1 /7%§§533c53?2e 7| Corrugated washer
< d Port 8 | Rotating direction
@V//// inspection window
/> . n 9| End cover
I l 10| Runner
11| Spiral box
/ \ /,- e o 12 | Adjusting wash
rem g g 4 Port J g er
({ ] 13| Pump leg
14| Terminal box
LSW15A0.18 VKP-0T1A 15| Terminal cable
16| 0il thrower
Specificaiion Type LSW15A0.18 VKPO71A
Application For flood coolant For gun coolant
Output [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 (Optionai Attachment) VKN 91A, LPS 40A

1| Frame
I 2| Shaft
' 3] Stator
4 | Rotor
G‘\Q }D
] S S 0 5| Operation-side bearing
: | y < 6 | Non~operation-side
BLUENE 3 bearing
' D
] iy 1+ 7 Corrugated washer
el | & : : 8| Rotating direction
. | * 2 inspection window
Discharge : . .
- Port = ~ik | <—Suction 9| End cover
v B Port
y 1 10| Runner
t—— | =
L’ O/ ] 6 b 11| Bottom plate
12| Adjusting washer
| " 13| Mechanical seal
14 | Casing
LPS40A VKN91A 15| Spiral box
16 | Terminal box
17| Terminal cable
: Type VKNI91A LPS40A
Specification
Application For flood coolant For gun coolant
Qutput [W] 400 750
Rated voltage [v] 200 200, 220 200 200, 220
Frequency [Hz] 50 60 50 60
Rated current [AY 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 [Kg] 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 | Curreny Weight
(W) No. (P) quency | Freq.
- 400 FEL-8 71HTB 4 Continq 200 50 1430 2.2
4 uous 200 60 1710 2.1 10.0
220 70 1730 2.1
50Hz 4p(1500rpm) 60Hz 4p(1800rpm)
- Pump type Discharge Max. output to Dischargé Max. output to
rate motor output rate motor output
£ /min £ /min
200W | 400W | 750W | 1500% 200W | 400W | 750W | 15004
— TOP-206HWM 9.0 3.0| 10.5] 25.0 10.8 2.0 7.0} 23.5| 25.0
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Filte

r Unit ISH-04-100W

IN

Spare Element P—ISH-—-100W

Parts List for ISH-04-100W
20| Backup ring Teflon 1 11.25X ¢ 8.4/ 5
19 | Packing NBR 1
18| O-ring NBR 1 ”
17| O-ring NBR 1 ”
16 | O-ring NBR 1 ”
15| O-ring NBR 1 "
14 | O-ring NBR 2 ”
13| O-ring NBR 1 ”
12| O-ring NBR 1 JISB2401° 1A
11| Drain SCM3 1
plug
10| Flat SK5 1
spring
9 | Hexagon SCM3 4
ocket
ead bolt
8| Bolt SS41 8
7| Ph Ss 2
flggge
6 | Spring SWPA 1
5| Relief BSC 1
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
Typ
ISH-03
G653 G35 G3(¢ 12X ¢ 65/ ¢ 40
ISH-04 P11
B!
H-06
15 G9(Q G43 G415 12x ¢ 85/¢ 55
ISH-08
ISH-10 P13 P14 PS5
SH-1 G100 G635 G55 12x ¢ 100/ ¢ 70
ISH-12
ISH-16 [G123 G8Q G7( P14 12x¢ 120/¢ 85
ISH-20
G143G10Q G95 12x ¢ 140/ ¢ 105
ISH-24
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5.

®®

This cased filter
is very light and
solid. It
consists of a
aluminum alloy
housing, stainless
element, indicator,
and relief valve.
Since it is a
horizontal type
filter, the element
can be pulled out
in the horizontal
direction even if
there is no space
above.

The element uses
stainless wire nets
of 60, 100, 150,
and 200 meshes as
standard
specifications.
Clogging of the
filter element can
be confirmed with
the indicator.

The built-in relief
valve prevents a

danger caused by

clogging.



4, Lubrication Pump
AMO-11-150S Model pump

Model AMO-1508A-18LP-P
Code No. 202562 .
Motor ACI1O0V 20W 50/60Mz 190,
0.83/0.64 A (50/60Hz) 170
Discharge volume 150cc/min S5OHz | “
180cc/min 60Hz =
Discharge pressure |12gf/cmXRelief setting pressure) w0 Eu \
Range of applicable| 68 ~ 1800cSt e n.m
viscosity ~ Te]
Range of applicable | -59C ~ +40°C o I
temperature Discharge 1n1?4 @ I ] ]
0il level switch Applicable Max. voltage r bﬂ y7 .J
: AC, DC200V 167
Contactor type : A
(ON at lower limit)
Contactor capacity - - .
30W or 0.5A . ' v
(Resistance load) . =
Whichever smaller one. Hole for Mb : T""T
Pressure switch Capacity : ‘N .
AC120/240V-125VA , N I,
AC, DC28V-2A
Model : A =
Operating pressure : [
11Kgf/cm? ON & N 1 w
Resumed pressure 3 w ! |
6Kgf/cm? OFF 'qj / I H
Tank Full capacity : . [
1.82
Effective capacity : LUGBE
1.5£ (8-0/L) y)
X7 T U
0il level
Switch
AClOOV E COM Pressure switch
RIVV®|B|®
1 12 13141516
PIVN®IRX®

Connecting diagram of terminal

Return
011 level switch/l’ |

Relief set screw

Suction filternuunrl

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 fi}ter 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 ['

=

104

 S—{
107

-] No. Part name | Material | Part No.
W 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

by fresh water.

.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

.Use a pipe with 6émm 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 d:ain“with manual discharger

(W3000-8-F)

When no pressure acts upon the inside of the bowl, the valve (D is
forced up by the spring (D 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 fhe value (? becomes larger than the force
of the épring (D , and the value (2 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 ‘(;' 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 C) 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 (D 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 é#6mm and within

5mm long.
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“‘d’-\}_g__——.Orifice seat assembly
wg‘[ﬁ! \:-——@).Float level arm
@ Float: I—'(; L——@ Spring
@ Body =

=3
v

@ Filter cover —

@ Filter pad
@ valve packing — ||

; 3 *@ Valve
@ Stem packing —T 0 : '
® prain seat — .
@System assembly @ Valve holder

(3 prain 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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P~ 41

JIS symbol [z

@ L
ouT . IN
‘;
el .Y S Xy
T M o Y-
N — - | -
No. Part name Material
@® | cotl Resin
@@ | Core assembly SUS405, 316L. 403
@ Shudding coil Cu
@ 1 Plunger SUS405
@ Seal NBR*
® | spring SUS304
@ | o-ring NBR
Body €3771
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Chapter 12 EXPENDABLE PARTS LIST

VG45 Expendable parts list of standard machine

No.| Code No. Description " Model Q'ty
Column related
1| 2741-10-430-00 | Wiper (8s-3) 8
" 2| 2772-01-432-00 | Wiper (SH-8) 1
3 | 2772-01-440-00 | Wi=er (ss-3, §S-6) 1
4 | 2772-01-441-00 | Wiper (ss-3, S5-6) 1
5| 2772-01-442-00 | Wiper (5s-3) 1
" 6] 2772-01-443-00 | Wiper (ss-3) 1
7 | 2772-01-431-00 | Plate spring (SUS304, Plate spring) 1
8 | 03999007843 Angulat ball bearing 4LOTAC90BSU C10 PN7B 6
9 | 04999010291 Packing CP1 D=90 FC 0157CO 1
10 | 05905500520 Poly urethane foam - 10 x 12 0.6m
Bed related
1 | 06315100900 O-ring - 15L93 4
2 | 2741-10-434-00 | Wiper (ss-3) 4
3| 2772-01-435-00 | Wiper — (ss-3, SS-6) 2
4 | 2772-01-463-00 | Wiper . (ss-3, SS-6) 2
S5 | 2752-01-453-00 | Coil spring 2
"6 1 02341300300 Limit switch LDV-5412 1
7 | 03999007812 Angular ball bearing BST30*62-1BP4 6
8 | 05905500520 Poly urethane foam 10*12 0.7m
9| 2722-00-525-10 | Slide cover For Y axis 1
Table related
1| 2764-10-431-00 | Piece (Brush No.3)
2| 02341201450 Limit switch SL1-A
3| 03999007812 Angular ball bearing BST30*62-1BP4
Head related
1] 06315100900 O-ring 15L9 1
2 | 2741-05-444-10 | Wiper (S5-6) 10
3| 2741-05-445-00 | Wiper (ss-3) 2
4| 2772-05-440-00 | Wiper (ss-3) 1
5| 2772-05-441-00 | Wiper (ss-3) 1
6 | 2000-91-193-00 | Coil spring 16
71 2772-05-333-00 | Packing (NBR) 1
8| 2772-49-430-00 | Hose assembly 1
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No. Code No. Description Model Q'ty
9 | 02341300300 Limit switch LVD-5412 1
10 | 04133108210 Electro-magnetic value | AB41-02-5-02G-AC100V 1
11 | 04999003420 Electro-magnetic value | VXD2130-02-1DS-B 1
12 | 2772-00-304-00 | Angular ball bearing HSBO20T2DB/GO5P4 1
Tool lock related

1] 06315108500 ‘0-ring 15L85 1
2106315101200 O-ring 15L12 1
3 | 06326045000 Dust seal 26L45

4 | 02341201470 Limit switch SL1-H . 2
5 | 04824430160 SKY packing SKY-45 1
6 | 04824440150 SKY packing SKY-85 _

7 | 04999025435 Electro-magnetic value | KSO-G02-2BA-10-N . 1
Draw bar related

1} 06315104500 O-ring 15L45 2
2 | 06315104800 O-ring 15L48 1
3 | 03999004039 Wear ring $55906-540-47A 1
4 | 04824420170 SKY packing SKY-25 1
5 | 04824430030 SKY packing SKY-40 1
6 | 2741-00-574-00 | Coil spring TB50*300 Special 1
Power souce related

1104133108210 Eleétro-magnetic value | AB41-02-5-02G-AC100V 1
F. Coolant pump

1| 2772-47-345-00 | Seat (NBR) 1
2 | 04133108210 Electro-magnetic value | AB41-02-5-02G-AC100V 1
3| 2741-00-212-00 | Coolant pump LSW25A0.4-280 1
ATC related

1] 06315100900 O-ring 15L9 8
2 106315101200 O-ring 15L12 1
3| 06315102000 O-ring 15L20 1
4 | 06315102400 O-ring 15L24 1
5 |.2711-70-506-00 | Spring/C coil 2
6 | 2732-49-191-00 | Spring/C coil 2
712732-70-175-12 | Plate (Spring steel t 0.3) 1
8 | 2732-70-177-10 | Spring/C coil 1
9 | 2732-70-413-00 | Roller 2
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Code No.

No. ‘ Description' Model Q'ty
10 | 2741-70-500-01 | Spring/C coil 2
11 | 2772-49-431-10 | Hose saaembly 1
12 {2772-70-431-00 | Plate spring (sus)A 1
13 | 2772-70-445-00 | Spring/C coil 2
14 |1 02999052462 Proximity switch FL7M-3J6HD-L5 8
15 | 02999052479 Proximity switch FL7M-7J6HD-L5 1
16 | 02999055650 | Proximity switch FL7M-3J6HD-L10 4
17 { 03660144000 Deep groove ball bearong | 601422 2
18 | 03660202000 Deep groove ball bearing | 60202 2
19 103662094000 Deep groove ball bearing | 620922 3
20 | 03668187000 Deep groove ball bearing | 6818VV 1
21 | 03669090000 Deep groove ball bearing | 6909 2
22 | 03821115010 Reller follower NA2202LL 1
23 103865119040 Cam follower CF8UUR 2
24 | 03913112150 Bushing 70B-1215 1
25 | 03913220150 | Washer 70W-2-15 4
26 | 03990000400 Spherical bearing GE 20EC 2
27 104824420460 SKY packing SKY-14 2
28 | 04824820090 SER scraper SER- 2
29 | 04824420080 SKY packing SKY-. 2
30 | 04824520140 SDR scraper SDR-18 1
31 | 04824820120 SER scraper SER-18 1
32 | 04824430160 SKY packing SKY-45 2
33 | 04829020330 Wear ring §55904-300-47A 3
34 | 04999008906 O-ring 1 S85 2
35 | 04999025774 Electro-magnetic KS0-G02-2CA-10-A 5

Splash guard related

1 | 02999021329 Fluorescent Jlamp JF21229/F220111800 )

Task light 1 set
2 | 03660005000 Deep groove ball bearing 6000LLU
05902200010 Bearing NBM-6 6*24*12
4 | 05999037516 Roller chain RS35%173 link - JL. 9
‘ with JL
Spiral C/V relatesd
| o-ring JIS B2401-1 1

1

04999033760
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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

2| 03999007812 Angular ball BST30X 62-1BP4 3 | NTIN

3] 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

31 2736-00-503-00 | Slide cover For X-axis right 1 ISOBE

4| 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

4| 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 1 | YAMATAKE

2| 2732-00-316-00 | Angular ball 7018CEX10BT/G4P4 1 | NTN

3] 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

51 04999025435 Solenoid valve KS0-G02-2BA-10-N 1 DAIKIN
NT50 Tool ZLock

1| 06315108500 O-ring 15185 1

2| 063151C1200 O-ring 15112 1

3| 06326045000 Dust seal 26145 1

41 02341201470 Limit switch SL1-H 2 YAMATAKE

5| 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 | SARAGAMI
7| 04999025435 Solenoid valve KS0-G02-2BA-10-N 1 | DAIKIN
"NT40 Drawbar |
1] 04824420310 Packing SKY-17255 1 | SAKAGAMI
2| 04824430010 Packing SKY-30 1 | SAKAGAMI
3| 2752-05-490-00 | Spring/Coil 1
4| 04829030390 Wear ring $55906-400-47A 1 CAPTAIN
5| 2752-00-507-11| Spring/C~-coil THS909-1 1 | TOKYO
HATSUJO
NT50 Drawbar
1| 06315104500 O-ring 15L45 2
2| 06315104800 O-ring 15148 1
3| 03999004039 Wear ring $55906-540-47A 1 | CAPTAIN
4] 04824420170 Packing SKY-25 1 SAKAGAMI
51 04824430030 Packing SKY-40 1 | SAKAGAMI
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
2| 06315101200 O-ring 15L12 1
3| 06315102000 O-ring 15L20 1
4| 06315102400 O-ring 15L24 1
5| 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 | 601422 2
18 | 03660202000 Deep-groove ball | 60202 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
2203821115010 Roller follower | NA2202LL 1 | NIN
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 | SARAGAMI
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 | SARAGAMI
33| 04829020330 Wear ring §55904-300-47A 3 | CAPTAIN
34| 04999008906 O-ring s85 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/F220111800 1 |MATSUSHITA
Task light
2] 03660005000 Deep-groove ball | 6000LLU 4 | NTN
3| 05902200010 Bearing NBM-6 6%24%12 4 | OCHIAI
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Revision history

Version Date Contents of change
V3R2E 11. 1994 Supply penumatic souce Rate of flow 750 — 350 N¢/min
V3R2.1E 12, 1994 V3R2.1E and correct by proposal




