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MACHINE TYPE

MACHINE SERIAL #

CONTROL TYPE

ALL RIGHTS RESERVED . NO PART OF THIS DOCUMENT MAY BE REPRODUCED, COPIED,

OR MODIFIED IN ANY FORM OR ANY MEASNS WITHOUT DIRECT PERMISSION OF SHARP
MILLING MACHINES.

ALL SPECIFICATIONS AND DESIGNS ARE SUBJEC TOMANGE WITHOUT NOTIFICATION.
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INTRODUCTION

This manual is for this vertical machining center

AN\ ES
=
WARNING

Read this manuigrior to beging any maintenance or agpvork .

Follow the intructions provided in this manual to ensure the safty of those maintaining
or repairing this machine .

Disregarding or not following the specific directions in this manual may lead to serious
Injury or death .

IMPORTANT NOTICE

1. Read and undertant Chapter Al1. SAFETY 0 prior
to machine operation to ensure safe working Conditions.

2. Designate specific operators for this machine to ensure
optimum machine perfrmance and safety standards are
maintained at all times .

3. Keep this manual in a clearly marked location to ensure
Easy access when necessary .

4. Contact the regional SHARP office or local distributor if
this manual is lost or damaged .

5. Reproduction of this manual in part or in its entirety is
prohibited by SHARP .

6. Ensure this in included when moving or reseling this
machine .

7. All spcifications and designs are subject to change without
prior notification .
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SYMBOLS IN THIS MANUAL

@ Supplementary expianatisn
@ Explains oration erros that will cause
Alarme or stop the machine .

gq'j: Explains convenient functions to be
used during operations .

E:—"g:. Indicates reference items, figures and
tables preoiding futher information
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Chapter 1 SAFETY
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1.1 Safety Precautions

Safety precautions and special considerations relevant
to all machining operations must be thoroughly
understood by the operator prior to machine operation .
Careless use of the machine may result in serious
Injury and machine damage .

1.2 Warring Labels

The warring labels attached to machine at specific points
identify safety risks and provide important instructions

that must be followed ( ra Figure 1.1 ~ Figure 1.5)
Warning labels are divided into 3 categories according to

levels of caution required ( % Table 1.1 )

Table 1.1 DANGER / WARNING STATEMENTS

Failure to heed this warning will

& DANGER Lead to death or serious injury .

Failure to heed this warning may

& WARNING cause working conditions Lead to

death or serious injury .
Failure to heed this warning may

/\ CAUTION

cause working conditions Lead to

minor injury or machine damage

@ Order new labels from the nearest sales office and affix in original position
after the following
B When the warning labels peel off
B When the warning labels become illegible
Y When the parts on which the warning labels are attached are replace .

1C
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Don't open the door
When the machine
is running

E .
Unexpected objects may
fly out, and cause injury.

1.Keep the splash guard
closed during machining.

2.Keep interlocks and other
safety devices in place
and functioning.

Operator Door

Figure 1.1 LOCATION OF WARNING LABEL

11
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Spindle Running-in Procedures

N e ) SAFETY INSTRUCTIONS
1 ampﬁalum-nser
1 | Ordinary oparation 204 10 2 E‘fg[;tmn €
58
1 Temperat 1. Read and understand Operator's Manual and all warnings
i 1. 259 0 pevsture-1iss 2 % ;
g |3pindie rests over Within 20°C on the sign before operating. Failure to follow these
72 hours 3 sO 4g |2-Vibration : . . : R
o 3.Moise instructions and warnings can result in serious injury or
1 20% 15 | 1.Temperature-rise death.
Within 20°C g ; :
_ 2 4% 15 |2 \ibration 2. This machine starts and moves automatically. Never place
Spindle rests over 3 B0 %, 20 : A
3 |2 waeks . " 3Noise any part of your body near or on moving parts of this
d 80 % # 30 |4.Proceed to next
atage after lemper- machine.
5 Max Speed |=d40 d P "
ature stabllizes 3. Always stop the spindle completely before touching the
(1) Start :ha spindle after wgm.ng workpiece, tool or spindle.
;'f:,,.:ﬁlga"‘”” 4. Do not operate this machine unless all guards, interlocks
and other safety devices are in place and functional.
5. Always clamp workpiece and cutting tool securely. Avoid
{2) During oparation, if spindle temperature rises beyond 207 C, first slow down excessive feeds and spindle speeds.

P eopled off to wihin 6. Remove ring, watches, jewelry and loose fitting clothing.
COOTSI02200 Keep your hair away from moving parts of the machine.

7. Always wear safety glasses, safety shoes and hearing
protection when operating this machine.

8. Service or installation of this machine must be performed
by qualified personnel only, following procedures described
in the Maintenance Manual. Turn off and lock out power
at main electrical panel before servicing.

Itis the responsibility of the user to be sure that this machine
is In safe operating condition at all times and that the
operator follows the safe operating procedures described

in the Operator and Maintenance Manual and all signs
attached to this machine. If you have any questions
concerning the safe operation of this machine, contact your
supervisor or local Distributor,

20

Please do not remove or disfigure this sign.

."/\7 )

v

LA,

A\ DANGER 4\ DANGER

Hazardous voltages This machine is considered a Door o be opared
only by trainad

inside of control Strategic High Tech Commodity technician.
system. and should not be exported to Failure to do so may
Power off when doing produce or develop military cause serious injury

maintenance. weapons . or death.
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LR TR oy

FREREETREREEE R N,

ETC Box side

Figure 1.3 LOCATION OF WARNING LABEL

When inserting tool
holder into magazine
pocket, make sure the
holder is aligned to the

; indicated position to
( @n avoid collision with
tool change arm.
S5 View A 9

13
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Head cove

Figure 1.4 LOCATION OF WARNING LABEL

Max.tool length

CAUTION - 1. Qoo

Max.tool diameter
SO0 00O OO @D= 3" (76mm)

3 P
:‘ Auto Tool Changer z (without adjacent tools)
oooooooY ®D=5.9" (150mm)
When power is ON, do not get close Max.tool mass

to the Tool Change Magazine

W= 15.4 Ib (7kg)

14
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1.3 Utilization of safety devices

Safety devices = Figure 2.1 ) are installed on this machine in order to protect operators and
Maintenance personnel .
Operation Door Safety Guard

Emergency Stop Button

A\ Warning

Y Confirm machine safety devices are function correctly at all times .
Y If a safety devices is not functioning , or is functioning incorrectly , repair or replace immediately .
Y Ensure all operators know the locations of the emergency stop buttons before operating
the machine to enable immediately use un abnormal situations or following an accident .
Y Never place objects on the safety guards .
Y Heed the following safety precautions at all times when operating the machine with
guards open
d3 Do not touch rotating or moving parts .
d3 Do not touch each axis while in motion .
d3 Exercise extreme care around parts that may be about to move .

15
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1.4 Warning lists

The following tables list frequent accidents , incidents and dangerous or careless operating

Conditions , and the injuries that may result .

Ensure the contents of each table are thoroughly understood prior to machine operation .

1.4.1Inside of machining chamber

Operations Centering , alignment , workpiece loading / unloading, changing coolant nozzle,

direction, lighting replacement , chip removal, table lubrication, tool attachment /detachment .

ACCIDENT / INCIDENT

PROTENTIAL INJURIES / DAMAGE

Operator touches rotating spindle

Amputation or entanglement of hand(s)
resulting in serious injury

Operator touches bladed tools

Cuts, injuries to hands

Operator lifts heavy tools

Strained back

Operator stands on center-trough conveyor or
the surrounding splash guard and slips .

Bone fracture

Feed axis moves , trapping operator in
machine

Bone fracture

Operator is struck by ATC Arm

Bone fracture

Operator is struck by chips and cutting fluid
scattered during machine .

Damage to eyes or cuts / burns to skin

Operator is splashed by cutting fluid dripped
from ceiling .

Damage to eyes

Hand(S) caught when closing S/ G door

Bone fracture

Spindle is rotated with a tool incorrectly
clamped while door is open .

Injury or death

Spindle is rotated prior to cleaning of tapered
section while door is open

Injury or death

Spindle is rotated with a bladed tool incorrectly
mounted while door is open .

Injury or death

Unblance tools are rotated at high speed while
door is open.

Injury or death

16
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1.4.2Tool Magazine , Tool Magazine Door
Operations Tool replacementral lubrication

ACCIDENT / INCIDENT

PROTENTIAL INJURIES / DAMAGE

Operator touches bladed tools

Cuts or puncture injuries to hands

Operator lifts heavy tools

Strain back

T-serch or tool change is commanded when
tool is incorrectly stored in pot

Injury or death

T-search or tool change is commanded when
tool blade is mounted incorrectly .

Injury or death

Operator works on oily floor

Bone facture , injury cause by falling

Operator enters tool magazine without turning
OFF machine power

Injury or death

Operator insert hand into tool magazine
during operation

Cuts to hands or bone fractures

1.4.3 Cutting Fluid, Chips, Cutting Fluid S

upply Unit, and Chip Disposal Unit

Operations Regular machining , cutting fluid replenishment , tank cleaning , filtercepiant .

ACCIDENT / INCIDENT

PROTENTIAL INJURIES / DAMAGE

Operator inhales large quantities of cutting fluid mist . Respirator organ damage

Insufficient cutting fluid .

Fire

Contact with chemical additives .

Skin damage .

Operator inserts hands into conveyor or tank without Entanglement of hands resulting in

Turning OFF machine power

serious Injury .

Operator cleans machine without wearing protective
glove .

Cuts or puncture injuries to hands

Filter is replace without prior cleaning

Cuts or puncture injuries to hands

Operator works on top of the machine when anchor
are used incorrectly and machine is unstable .

bolts . :
Bone fracture ; injury caused by falling

Contact with cutting fluid .

Skin irritation

1.4.4 Signal lamp
Operations Signal lamp blb replacement

ACCIDENT / INCIDENT

PROTENTIAL INJURIES /DAMAGE

Working in elevated locations .

Falling , bone facture

17
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1.4.5 Spindle Coolant Qil
Operations cleaning

ACCIDENT / INCIDENT

PROTENTIAL INJURIES /IDAMAGE

Oil temperature exceeds flashpoint .
Flashpoint of spindle coolant oil (VG32)
Approximately 206

Fire

Inappropriate operating methods

Fluids may damage eyes or skin or be

accidentallyingested or inhaled by operator .

1.4.6 Machine Surrounding Area.

ACCIDENT / INCIDENT

PROTENTIAL INJURIES /DAMAGE

Cables and piping are exposed on the floor .

Falling

1.4.7Electric System.

ACCIDENT / INCIDENT

PROTENTIAL INJURIES /DAMAGE

Operation without turning OFF main power switch .

Electric shock, machine malfunction,
abnormal operation, or fire

Improper wiring

Machine malfunction, abnormal operation,
or fire

Loosening of screws in terminal block

Machine malfunction, abnormal operation, or
fire

Door of machine controller and cover of terminal
box are left open .

Electric leak, machine malfunction,
abnormal operation, or fire

Damage to cables on floor surrounding the machine

Electric leak, machine malfunction,
abnormal operation, or fire

1.4.8 Parameters.

ACCIDENT / INCIDENT

PROTENTIAL INJURIES /IDAMAGE

An NC or machine parameter not outline in this
manual is change

Serious injury or death, damage to workpiece
or machine .

Before performing maintenance on the servo amp, spindle amp, turn off the machine power
switch and confirm that the red LED indicator( charged ) for each device is extinguished .
High voltage current flows through components inside the terminal box .

High voltage current continues to flow on the primary side of the main power switch

even after the switch is turned off .

Electrical current continues to flow to lamps outlets in the machine controller even after

the main power switch us turned off .

\
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Chapter 2
PREPARATIONS FOR_INSTALLATION
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OVERIEW
Prior to machine installation, perform the following preparations to ensure all installation conditions

are satisfied
Preparation of set-up area .
Preparation of transport route .
Preparation of transportation equipment .
Set-up conditions
Air / power sources
Recommended Foundations

@ Machine installation is to be performed
by specialized personnel only .

2C
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1. PREPARATION OF SET-UP AREA

Prior to installation, confirm spacing requirements .
Maintenance area refers to the maintenance space required after installation .

Machine model A B C
SVL-4023 3130mm 2220mm 2300mm
|
3
= I .
| I I ]
Q

21
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Figure 1.1 SIDE VIEW OF MACHINE
Machine model A B C D E
SVL-4023 2790mm 3200mm 2950mm 3435mm 4685mm

. 1]
A
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Figure 1.2 TOP VIEW OF MACHINE

N\

Machine model A B C
SVL-4023 1740mm 3000mm 3940mm
N o
1 -
B
——]

Le=]

23
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Figure 1.3 RONT VIEW OF MACHINE
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2. Preparation Of Transport Route

Prepare the machine transport route referring to the machine size at shipment { "% Table2.1 )

Item Type

Height Width

Depth

Machine Body SVL-4023

4640 3000

2330

When lifting the machine body using a crahe t
@ total height requirement necessarytovide

adequate liftingspace is 500mm plus the height
of the lifting equipment . _3 Figure 2.1)

Figure 2.1

MACHINE BODY AT SHIPMENT

71

O

2960mm
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3. Preparation Of Transportation Equipment

Prior to transportation of the machine, prepare equipment capable of supporting the
size and standing weight of the machine such as a crane, fork lift truck .

Table 3.1 MACHINE WEIGHT AT SHIPMENT

Item Type Weight ( including lifting equipment )
Machine body SVL-4023 Approx. 8000Kg

Handling Unpackagetflachine

Handle the Unpekaged Machine by a Forkli

1. The unpackaged machine approximately weighs 7.5 tons. The forklift used for handling the
machine should have a safe load capacity greater than 9 tons so as to avoid accidents.

2. Check if there is any person or obstacle in the way while moving the machine.

Please evacuate people and remove obstacles before moving so as to avoid collision and
ensure the safety of personnel and machinery.

3. Adjust forks of a forklift to a proper position before moving. Pay attention to the barycenter
of the machine. Place it at the loading center of a forklift so as to avoid losing balance and
causing accidents.

4. When the machine is lifted by the forks, pay attention to the height the forks go. If the
barycenter is at a higher position, it may swing and lose balance and then cause accidents.

5. If the sight is hindered while moving the machine, please back the vehicle. Meanwhile, ask
someone to help give directions to ensure safety. Drive the forklift as slowly as possible

Figure 3.1Handle the Unpackaged Machine bgaklift

26
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4. SET-UP CONDITIONS

Table 4.1 SET-UP CONDITIONS
Set-Up Location And Environmental Conditions
Ambient Temperatured 10 to 40 degrees
(optimum 2601 degree )
Relative Humiditydb 35 to 70% ( no condensation )
Temperature Fluctuationdoless than 1 degree / 1 hr

Well-illuminated

Free from direct sunlight

Dust-free

Available space for storing raw materials, finished workpieces and tools.

Available space for maintenance work .

Adequate space around machine to open doors completely

Required electrical power sources

A level foundation strong enough to support the weight of the machine
Appropriate distance from factory air ducting / inlets ( air flow )

27
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5. AIR/ POWER SOURCE

Table 5.1 AIR/ POWER SOURCE (1)

Item Specifications
Electrical Source AC200/220V £ 10% & 50/60HZ £ 2%
Maximum 17.6 KVA ( Standard )
, SVL-4023 , ,
Power Consumption 20 KVA ( Including Options )
Actuald
Total Power Requirements 20 * 0.7 = 12.3KVA ( Standard )
SVL-4023 : :
20 * 0.7 = 14KVA ( Including Options )

0.5to 0.8 MPa
660L / min ( ANR) without scale with air blow
Dew point temperaturedb -20 degrees or less
ACl ean air i @Equicalett®ISPA.BNV i ded

Air Source .
standard as specified by ISO 8573-1
AMax. part ih®.D0®1mdiordesse t e r
ADew point atdhBemx dggreess sur e
AMax oi |l c ar0®©knmimPoaléss o n
Air Dryer Should be ordered or unless provided by customer
Air Filtration Unit 5em + 0.3em + Moisture Remover

28
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Table 5.2 AIR / POWER SOURCE (2)

Power Source Breaker Rated Current (A) Cable Size (Ex)

Up to AC240V 60A 10mmAlVv

IVdb 600V PVC insulated wire

— Q AIR SOURCE

Figure 5.2Air Source Connection

28
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6. RECOMMENDED FOUNDATIONS

Table 6.1 Recommended foundation

Item Specification
Ground Resistance 5000Kg/ m2or more
Foundation Construction | Shown in Figure 6.1 ~ 6.1.1

SVL-4023

" $“EE#$"=O_GOJ
@@@@@@@@@@%@
000000000000

000000000000,

. |loooo0O0OO0COODOO0COO|:¢
0O 0O 00 oo0oo0o0oooo] R
000000000000
@@@@@@@@@%%@

| |=....= i | |

3C



‘m

PRECISION MACHINERYTOOLS VER1Operator 6s N
Figure 6.1 Foundation Drawing

Concrete 6000 PSI

006G

Tl

00€

150
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NOTES

1. Foundation preparation are generally not required if the floor thickness is 500mm or more of
reinforced concrete. However, when additional machinery is in use surrounding the machine,
foundation preparations are required.

2. The following data is to be used as a reference. Concrete required is FC180 standard and
above.

Y For rubble, use medium or large size crushed stones.
Y Section C ensures isolation from surrounding vibration. Use small crushed stone.
Y leveling concrete thickness 200mm

The foundation drawings on previous pages show only recommended values. Foundation
requirements vary according to ground conditions. Prior to performing
foundation preparations, consult a civil engineer or building contractor.

32
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Chapter 3 OPERATION
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BEFORE STARING OPERATION

Preparation staring @ Chart 1 SAFETY
L For machine operation 1. MAIN OPERATION PANEL

2. M - CODE
3. SETTING/CHANGING MACHINE PARAMETERS
4. OPENING/CLOSEING DOORS

s

OPERATION FLOWCHART ]

V

[ POWER ON ] @ 5. TURNING ON/OFF POWER SUPPLY

PRE-OPERATION CHART 5 PERIODIC MAINTENANCE LIST ( 1/3)
CHECKS @ PRE-OPERATION MAINTENANCE

v

g

) 6. DATA REGISTRATION/
MACHINING i DATA REGISTRATION/ EDITING
PREPARATION EDITING 1 MAIN OPERSTION

—[ WORKPIECE OFFSET VALUE ]

WORKPIECE 7. WORKING SETTING
PREPARATION d3 1. OPENING/CLOSING DOORS

i TOOL PREPARATION }@ 8. TOOL PREPARATIONS
d3 2. TOOL CHANGE

MACHINING _[ MACHINING ] @ 9. TOOL CHANGE

10. CUTTING FLUID SUPPLY
11. CHIP DISPOSAL
12. AUTOMATIC OPERATION

_[ NC PROGRAM | PANEL
2. M-CODE
_[ TOOL NUMBER
_[ TOOL OFFSET VALUE

34
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1. MAIN OPERATION PANEL

The main operation panel is used to perform the following operations;
r Manual / Automatic operation
r Turning functions on/ off and changing operating modes

r Registering and editing NC programs

r Inputting tool offset values and work coordinate system settings

r Changing parameters

r Display alarm screens and maintenance operations

1.1 MAIN OPERATION PANEL FUNCTIONS

-
Reference point /

L Status / Alarm

~

-
Spindle tool number

L display

(57

[Axis selection function ]I_:a’ :

Axis Rapid travel
function

Spindle manual
operation

)

q— STATUS 5 r ALARM Y
L

M [T LUBE 2 AR NG ATC cu'm r;lill,w q&u
X Y z | ) I5{1{11 %at P? ﬂ LOW  ALARN - ALARM UINCLAMP UNGLAE UNGLAKE

aao
LV

ono

{D[ OT Release ]

35
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MO3 Spindle ON
CLOCKWISE

':"-'-Z:__]:I M04 SPINDLE

ON COUNTER-
CLOCKWISE

[ Spindle STOP ]

TO START OR STOP THE SPINDLE IN RAPID, JOG OR HANDLE MAMUAL OPERATION MODE, THESE SWITCHES ARE
USED.

A. SET THE MODE SELECT SWITCH TO MDI POSITICON AND SET SPINDLE SPEED IN MDI OPERATION AS FOLLOW..
IN FANUC 0i CONTRAL
KEYIN SXXXX THEM “INPUT"
PUSH (2) CYCLE START TO EXCUTE
IN FANUC 18iMC CONTROL
KEYIN SXXXX;
PUSH (2) CYCLE START TO EXCUTE
B. SELECT THE DESIRED MCDE AMONG RAPID, JOG AND HAMDLE MODES BY THE MODE SELECT SWITCH

C. PRESS THE PUSH BUTTON SPIMDLE CW OR CCW ,THE SPINDLE WILL START RUNMNING AT THE SET SPEED AT
STEP A.

D. THE SPINDLE STOPS WHEN THE PUSH BUTTON SPINDLE OFF 1S PRESSED.

E. TO START AGAIN, PRESS THE PUSH BUTTON SPINDLE ON THE SPINDLE STARTS RUNMING AT THE SET SPEED AT
STEP A. AGAIN.

TO CHANGE SPINDLE SPEED REPEAT STEPS A. — E. AFTER SETTING PUSH THE CYCLE START BUTTOM THE SPINDLE

WILL RUN AT THE NEWLY SET SPEED. NOTE : DOOR MUST CLOSED TO MATCH COMMAND'S SPEED.

F. WHEN DOOR OPEN NEED TO RUN SPINDLE KEEP PRESS PERMISSIVE BUTTON PRESS SP CW OR SP CCW FOR
JOG RELEASE TO STOP SPINDLE.
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- N

RAPID
RAPID
(U‘b IN JOG MODE, PUSH THIS BUTTOM TOGETHER WITH X+ X- Y+ Y- Z+ Z- N+ IV- TO MOVE THE
AXIS RAPIDLY.

\ SET THE RAPID SPEED BY RAPID OVERRIDE SELECT SWITCH

-
PROGRAMMING FUNCTION @

BUTTON
.
-

CUTTING FUNCTION @

BUTTON
.

[ OPTION FUNCTION BUTTON ]E[js:'

SINGLE BLOCK

THE SWITCH IS APPLIED TO EXECUTE TAPE PROGRAM OR MEMORY PROGRAM STEP BY STEP.
WHEN THE PUSH BUTTON IS SET TO ON AND THE PUSH BUTTON CYCLE START (2) 1S
PRESSED. THE MACHINE EXECUTES ONE BLOCK OF THE PROGRAM AND STOPS. WHEN THE
PUSH BUTTON SINGLE BLOCK 1S PRESSED DURING MEM MODE OPERATION, THE MACHINE
STOPS AFTER EXECUTED OF THE CURRENT BLOCK.

J
~

DRY RUN

WHEN THE SWITCH IS SET AT ON, FEED COMMAND (F CODE) IN THE PROGRAM IS IGNORED
DURING. MEM, MDI OPERATION MODE AND THE FEED SPEED SELECTED BY THE SELECT
SWITCH JOG FEEDRATE ( 39 ) BECOMES EFFECTIVE. THE RAPID TRAVERSE SPEED CAN BE
ALSO CHANGED BY THE SWITCH DRY RUN.

o J
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~

OPTIONAL STOP

BY SETTING THIS SWITCH, THE OPTIONAL STOP FUNCTION OF M 01 IS IGNORED OR NOT
IGNORED DURING MEM OPERATION MQODE.

WHEN THE SWITCH IS SET AT ON, THE BLOCK WITH M 01 IS EXECUTED AND THE OPERATION
STOPS AFTER THE EXECUTION OF THE BLOCK.

J
-

PROGRAM RESTART The case of cutting tool breakage, or after the
holidays , this function enables restart the program .

1) Press this button on, display the program to be restarted inputting
either the sequence number or the block number.

- J
~

o] | COOLANT ON/ OFF
- PUSH TO START COOLANT, PUSH AGAIN TO STOP.

PRIORITY IS GIVEN TO THE SETTING OF THE SWITCHES OVER M FUNCTION SUCH AS Mo8
(COOLANT ON) AND M09 (COOLANT OFF). )

~

CHIP FLASH ON/OFF
PUSH TO START CHIP FLASH, PUSH AGAIN TO STOP.

PUSH TO START COOLANT THROUGH SPINDLE, PUSH AGAIN TO STOP.

Air blast button:
Press this button to start air blast, press it again to stop it

\
{ cTS COOLANT THROUGH SPINDLE ON/OFF
=
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SPARE FUNCTIONFOR OPTION

G2
< -
“w

M19 SPINDLE ORIENTATION
PUSH THIS BUTTOM TO ORIENTATE SPINDLE (M19)

AUTO ZERO RETURN

THE SWITCH IS USED TO RETURN THE SPINDLE HEAD( Z ), SADDLE(Y ) AND TABLE (X )TO THE
REFERENCE POINT ({ COORDINATE ZERO).

THE OPERATION IS AS FOLLOWS:

SET THE MODE SWITCH =l

RA&PID OYVERRIDE
v =

s @
L L

- kL
NOTICE: IF START POSITION FOR REFERENCE POINT RETURN IS LOCATED WITHIN 50mm (2

inch) FROM THE REFERENCE POINT (DECELERATION RANGE) THE AXIS WILL GOES
REVERSE DIRECTION UNTIL PROPER DISTANCE.

THE TRAVEL SPEED WILL REFER TO RAPID TRAVERSE SWITCH

LIGHT

WORK LAMP ON/OFF
PUSH TO LIGHT THE WORK LAMP, PUSH AGAIN TO TURN OFF.
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v v

10G MODE AUTO MODE

SP ZERD SPEED AND %

AXNIS STOP .
®

DOOR LOCK RELEASED
_.--""'-J-l-' HHM"‘»'\-\.
N = JOG OPERATION ENABLE
,f”f NG N AS ORIGINAL
<. DOOE OPEN #_,‘3-—}1

.E LAMP FLASH COOLANTOIL HOLE OFF

HHMH
"'\-\.M N
e
- s
EH""'\. __.-'""-f
-~
K\H’“HH __,-'"'-'
%
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G)
r (SP ZERO SPEED AND AXIS STOP)
AND

(MO0 , OF
A~ Sion {ormioraston, on
MO2 . OR
M30)

DOOR LOCK RELEASED

DOOR OPEN

Y

| COOLANT/OIL HOLE OFF

ff CYCLE START

ALARM - DOOR NEED CLOSE |

Y

CLOSE THE DOOR

! DOOR CLOSE DETECT

41



\m

PRECISION MACHINERYTOOLS VER1Operator 6s
®
®
Y
v | DISABLE :
JOG OPERATION ENABLE BUT - | MANUAL TOOL CHANGE
2 RAPID

1. SPINDLE SPEED LIMITED TO 50 RPM

) 3. COOLANT / OIL HOLE
1 AXTS MOVING SPEED LIMITED TO LESS

THAN 2M/MIN (INCLUDING ZRN) ENABLE -
3. ZERO RETURN OPERATION EFFECTIVE 1. HANDLE OPERATION
4 MAGAZINE INDEX 3 TOOL UNCLAMP

| CLOSE THE DOOR |
I _ J

/ | BOOR CLOSE DETECT
).

( END  |* NO FUNCTION RESTART AUTOMATICALLY
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PROGRAMMING FUNCTION
BUTTON DESCRIPTION

BLD

OPTIONAL BLOCK SKIP

BY SETTING THIS SWITCH, THE BLOCK HAVING "/ (SLASH) AT ITS HEAD 1S IGNORED OR NOT
IGNORED. WHEN THE SWITCH IS AT ON, THE BLOCK HAVING "/ AT ITS HEAD IS IGNORED.

THE SWITCH IS NOT EFFECTIVE FOR THE BLOCK IN EXECUTICN AND THE BLOCK READ IN THE
BUFFER, AND BECOMES EFFECTIVE FROM THE NEWLY READ ELOCK.

MLK

MACHINE LOCK \

TO LOCK THE AXIS MOVEMENT DURING EXCUTE PROGRAM.

IN AUTO OR MDI OPERATION MODE, THE PROGRAM CAM BE SIMULATED, THAT 15, THE
MACHIME DOES NOT ACTUALLY WORK, BUT THE DISPLAY APPEARS AS IF THE MACHINE
ACTUALLY DOES.

NOTICE: M,S,T CODE STILL EXCUTE. (SPINDLE ROTATION, TOOL CHANGE STILL EXCUTE) TO

J

CANCEL PUSH L= | M.5,T, CODE LOCK.

N
p

~

M.S.T. CODE LOCK

TO CANCEL THE EXECUTION OF M, 5, T, CODE IN THE PROGRAM.

MACHINE

| '

NOTICE: AXIS MOVEMENT (G CODE) STILL EXCUTE, TO CANCEL, PUSH
LOCK.

J
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/ OVERRIDE CANCEL \
ovce
WW

4TH & 5TH-axis On/off extraction:

a. When you need to use 4TH & 5TH-axis. (Servo ready)
Ignore 4TH & 5TH-axis button is off. (Light is off)

b. When you want to off the 4TH & 5TH-axis. (Servo not ready)
Ignore 4TH & 5TH-axis button is on. (Light is on)

c. When vou push this button, vou need to restart the main power. J

=== | TOOL CHANGE
4

PUSH THIS BUTTON TO EXCUTE TOOL CHANGE | OPTION

Z AXIS MUST IN TOOL CHANGE POSITION.

-
\

Tool display : Tool magazine NO.
APO :AUTO POWER OFF

L/R button for tool magazine:

@ This function is not available in this machine.
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TOOL MAGAZINE TURN CLOCKWISE
PUSH THIS BUTTOM TO ROTATE TOOL MAGAZINE CLOCKWISE, RELEASE TO STOP

(IN MANUAL MODE)

~

CHIP CONVEYOR ON/ OFF (JOG)

PUSH THIS BUTTOM TO START THE CHIP CONVEYOR

PUSH AGAIN TO STOP

CHIP CONVEYOR REVERSE ON / OFF
PUSH THIS PUTTOM TO REVERSE THE CHIP CONVEYCR

RELEASE TQ STOP IT

TURNING ON/OFF POWER SUPPLY

|
|

\

POWER ON
1) Turning on the main power switch
2) Press the [ CONTROL POWER ON ] button

POWER OFF
1) Press the [ CONTROL POWER OFF ] button
2) Turning off the main power switch

3) Emergency stop should be pressed before pressing this button).

/
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ROTATION SELECT
SWITCH DESCRIPTION

SPINDLE OVERRIDE

W) %

B0 80

70
€0 110

| |
50~ Sq20

FEEDRATE OVERRIDE
%

79 126 200
80, 1 320
iz 100 500
20 780
128 1260

a0 1
T84

4
5.0 \\
3.2 o
2

W]

b L1500
/ 2000

2500
200

3000
3500

mmim|n

MODE SELECT
]

AUTC: ) HANDLE

-
EDIT JOG
) W
REMOTE RN
R S Ly

RAPID OVERRIDE
U %

25 a0

F -~

FEEDRATE OVERRIDE
%

79 126 200
50 320

OVERRIDE SELECT SWITCH (%)

JOG FEEDRATE SELECT SWITCH ( mm/ min )

A.THE SELECT SWITCH PERMITS OVERRIDING THE FEED SPEED SPECIFIED BY
F CODE IN AUTO OR MDI MODE OPERATION WITHIN A RANGE FROM

0 TO 200% WITH INCREMENT OF 10%.

HOWEVER, THE OVERRIDE SELECTION REMAINS INEFFECTIVE WHEN
SWITCH LOCATED OVER THE OVERRIDE SELECT SWITCH 15 SET AT CANCEL
POSITION. THE OVERRIDE SELECT SWITCH DOES NOT EFFECT THE TAPPING

FEED SPEED IN TAPPING CYCLE (G84).

B. THE FEED SPEED CAN BE PRESET BY THIS SELECT SWITCH IN AUTO OR MDI

MODE WHEN THE SWITCH DRY RUN

O or

)

IS SET AT ON.

THE SPEED IS SELECTAELE WITHIN A RANGE FROM

0 TO 3,500 mm / min

SPINDLE OVERRIDE

W) %

80 @0
70 100
60 110
50 120

SPINDLE SPEED OVERRIDE SELECT SWITCH

THIS SWITCH CAN OVERRIDDEN THE SPINDLE SPEED FROM 50 % TO 120 %, 10

% PER STEP.

~

J
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RAPID OVERRIDE RAPID OVERRIDE SELECT SWITCH
YU % RAPID SPEED CAN BE OVERRIDDEN BY 100%, 50% 25% F0.

25 50 WHEN THE RAPID TRAVERSE SPEED IS AT 20 m/ min, AND CVERRIDDEN BY
FO 100 50%, FOR EXAMPLE, THE SPEED IS REDUCED TO 10 M / min.

FO 15 SET TO 100 mm / min. THE CVERRIDE FUNCTION IS APPLICAELE TO THE
FOLLOW ING RAPID TRAVERSE.

A.RAPID TRAVERSE IN GOO.

B.RAPID TRAVERSE DURING EXECUTION OF CANMNED CYCLE.

C.RAPID TRAVERSE IN G27,28,29.

D.MANUAL RAPID TRAVERSE IN RAPID MODE OPERATION.

/ MODE SELECT MODE SELECT SWITCH \

MDI
=Y 51 - USE THIS SWITCH TO CHANGE OPERATION MODE.
EDIT JOG
@ W{\t EDIT
REMOTE ZRN A
Q OFF

sz (D)4
(CE) BEFORE CHANGE MODE, TURN THE KEY SWITCH ™ TO “MODE
ENMABLE", TO RELEASE THE CHANGE MODE PROTECTION.

\ AFTER MODE CHANGE, TURN THE KEY BACK TO OFF POSITION.

DESCRIPTION OF MODE SELECT SWITCH

DNC (REMOTE) MODE

|J > R EM OTE USE THIS MODE TO RUN THE PROGRAM { MACHINING ) FROM YOUR
I CONNECTED PERSOMAL COMPUTER, AND THE OPERATICN METHOD DEPENDS
ON THE DNC SOFTWARE IN YOUR COMPUTER .

{? EDIT EDIT MODE

THIS MODE IS SELECTED TO STORE PROGRAM IN THE MEMORY AND TO EDIT
THE PROGRAM STORED IN THE MEMORY.

AUTO (MEMORY) MODE

> A U TO THIS MODE 1S SELECTED TO EXECUTE THE PROGRAM STORED IN THE
MEMORY, OR TO SEARCH THE SEQUENCE NO. OF PROGRAM STORED IN THE
MEMORY.

k2
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— MDI MODE
i > M DI THIS MODE IS SELECTED WHEN DATA IS MANUALLY ENTERED (KEY IN).
@ HANDLE MODE

THIS MODE IS SELECTED WHEN USING PULSE GENERATOR HANDWEEL
HAMNDLE gy

@ TO MOVE AXIS MANUALLY

JOG MODE
THIS MODE IS SELECTING TO MANUALLY MOVE COORDINATE IN THE AXIS,

JOG MWW

SELECTED BY THE AXIS SELECT BUTTOM X+ X =Y+ Y-Z+ Z- A+ A- FOR JOG
OPERATION.

ZERO RETURN MODE
SELECT THIS MODE THEN PUSHING

TO MOVE X TO ZERO POINT

e

TOMOVE Y TO ZERO POINT

Ia

/R TN

TO MOVE Z TO ZERO POINT

+
M~

v || IV || TomovE IV TO ZERO POINT

g|Q

YOU CAN PUSH 2 OR 3 AXIS TOGETHER

OR IN THIS MODE PUSH AUTO ZERO RETURN BUTTON TO MOVE
THREE AXIS TOGRTHER TO ZERQ POINT.
THE TRAVEL SPEED WILL REFER TO RAPID TRAVERSE SWITCH
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EMERGENCY STOP EMERGENCY STOP

THE PUSH BUTTON IS USED IMMEDIATELY STOP THE MACHINE OPERATION IN
CASE OF EMERGENCY. AT THE SAME TIME AS THE PUSH BUTTON IS PRESSED,
THE SERVO SYSTEM OF THE MACHINE IS SHUT OFF THE POWER SOURCE AND
THE NC EQUIPMENT IS RESET.

TO START THE MACHINE AGAIN AFTER THE EMERGENCY STOP, PROCEED AS
FOLLOWS:

A. ELIMINATE THE CAUSE OF EMERGENCY STOP AND SET UP THE MACHINE
TO BE READY FOR OPERATION.

B. WHEN THE EMERGENCY STOP PUSH BUTTON IS PRESSED, THE PUSH
BUTTON IS LOCKED.

TO RELEASE THE PUSH BUTTON FROM LOCKING, ROTATE OR PULLIT .

C. PRESS RESET BUTTON ON THE NC OPERATION PANEL.

D. AFTER RESETTING FROM THE EMERGENCY STOP, BE SURE TO PERFORM
ZERO RETURN OF ALL AXIS IN MANUAL OPERATION.

aﬁ EDIT PROGRAM PROTECT AND MODE ENABLE

OFF THERE ARE TWO FUNCTIONS ON THIS PROTECT KEY SWITCH

MODE O 7, A - PROGRAM EDIT PROTECT
ENABLE ON
| FOR PROTECT THE PROGRAM STORED IN THE MEMORY FROM ERRONEOUS

OPERATION. THE SWITCH SHOULD NORMALLY SET AT OFF POSITION.

WHEN THE SWITCH IS SET AT ON, THE FOLLOWING FUNCTIONS ARE
AVAILABLE.

® STORING AND EDITION OF PROGRAM.
e RESETTING OF COORDINATE SYSTEM

WHEN THE SWITCH ZERO RETURN IS PRESSED WITH X, Y OR Z AXIS
SPECIFIED, THE ABSOLUTE VALUE OF THE CORRESPONDING AXIS TURN TO
l|0|F‘

SETTING OF TOOL POSITION OFFSET, TOOL DIAMETER OFFSET AND TOOL
SETTING UP.

B- MODE ENABLE

WHEN CHANGE MODE SELECT SW (42) MUST ON THEN OFF TO CONFIRM
MODE CHANGE.
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PROGRAM START /
FEED HOLD DESCRIPTION

CYCLE START \

THIS IS A LIGHTING PUSH BUTTON, AND USED TO START OPERATION IN (41 ) AUTO OR MDI
OPERATION MODE. WHEN THE PUSH BUTTON IS PRESSED, THE LAMP IN THE PUSH BUTTON
LIGHTS.

THE PUSH BUTTON IS PRESSED TO RESTART OPERATION AFTER OPERATION STOP WHEN THE
PUSH BUTTON FEED HOLD (37 ) OR SINGLE BLOCK ( 9 ) IS OPERATED, OR WHEN OPERATION

MODE IS CHANGED.

FEED HOLD \
THIS PUSH BUTTON IS USED TO STOP OPERATION IN AUTO OR MDI OPERATION MODE. WHEN
THE PUSH BUTTON IS PRESSED, THE LAMP IN THE PUSH BUTTON CYCLE START GOES OUT.
WHEN THE PUSH BUTTON IS PRESSED IN THE COURSE OF COORDINATE DISPLACEMENT, THE

MOVEMENT IS DECELERATED AND STOPS WHILE THE OPERATION DOES NOT IMMEDIATELY
STOP,

WHEN THE PUSH BUTTON IS DEPRESSED DURING EXECUTION OF M, S OT T FUNCTION, BUT
STOPS AFTER THE COMPLETION OF THE FUNCTION. THE PUSH BUTTON IS NOT EFFECTIVE
DURING TAPPING CYCLE ( G84 ), ( G74 ) OR DWELL (G04). HOWEVER OPERATION IS STOPPED
DURING EXECUTION OF CANNED CYCLE BY OPERATING THE PUSH BUTTON SINGLE BLOCK,
THE LAMP IN THE PUSH BUTTON LIGHTS INDICATING THE EXECUTION PUSH BUTTON LIGHTS

\ INDICATING THE EXECUTION OF THE CANNED CYCLE. J
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~

Ready and program protection key button
Af ter press fpotere presctiasrbtittonad maken ¢
machine ready to be operated.

)

HANDWHEEL DESCRIPTION

1. HANDWHEEL \

FUNCTION AS ON PANEL
2. AXIS SELECT SWITCH
TO SELECET AXIS IN
MANUAL MODE
3. HANDWHEEL SCALE
MULTIPLE
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~

i |- Yelow A. RED (BLANKING): ALARM SIGNAL (SUCH AS OVER LOAD,
LUBRICATION LOW, AIR LOW, NC ALARM, BATTERY ALARM)
ELIMINATE ALARM TO CUT SIGNAL.

SIGNAL LIGHT DESCRIPTION

-

 Red SIGNAL LIGHT AND BUZZER

1|l - Green

i

B. YELLOW (BLANKING): PROGRAM END (M00/M01/M30) PUSH

C. GREEN (BLANKING): PROGRAM EXECUTING.

FEEX HOLD
€
e i FEED HOLD SWITCH TO CUT SIGNAL.

STATUS LAMPS DESCRIPTION

———— STATUS ——————~  ,——— ALARM ——— o
dth 5th

MO Mty LUBE oL AlR NC ATC  CLAMP  CLAMP  CLAMP
X Y Z [ A" MO1 M30 P? 7] Low ALARM 4l  ALARM UNCLAMP UNCLAMP UNCLAMP

GOOWOW

LAMP XY Z IV AND V AXIS ZERO POSITION

THE LAMP INDICATES THAT THE TABLE (X AXIS). SADDLE (Y AXIS) AND SPINDLE HEAD (Z AXIS) ARE AT THE
REFERENCE POINT (COORDINATE ZERO). THE LAMP LIGHTS WHEN REFERENCE POINT IS COMPLETED BY MANUAL
OPERATION, OR RETURN TO REFERENCE POINT (G28). OR REFERENCE POINT RETURN CHECK (G27). THE LAMP
GOES OUT WHEN THE TABLE, SADDLE OR SPINDLE OR SPINDLE HEAD LEAVES THE REFERENCE POINT.

Moz PROGRAMFINISH
M30
= WHEN PROGRAM EXECUTE M02 OR M30 THIS LAMP LIGHTS
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Moge LAMP OPTIONAL STOP
THE LAMP LIGHTS WHEN THE PROGRAM RUNS TO THE OPTIONAL STOP ( M01 ) OR THE
PROGRAM RUNS TO THE END ( M00 ) , -
LAMP LUBRICATION LEVEL (FAILURE)
IF AMOUNT OF LUBRICATING OIL DECREASES TO ABOUT ONE FOURTH OF THE LUBRICATING
LUBE
,OU'P OIL TANK CAPACITY, THE LAMP LIGHTS.
- SINCE THE MACHINE DOES NOT STOP AUTOMATICALLY WHEN THE LAMP LIGHTS,
IMMEDIATELY STOP THE MACHINE AND REPLENISH NECESSARY AMOUNT OF OIL WHEN THE IS
FOUND LIGHTING.
WHEN THE OIL TANK IS FILLED. THE LAMP GOES OUT.
LAMP OVERLOAD -
O.L THE LAMP LIGHTS IF OVERLOAD OCCURS WITH THE COOLANT PUMP, LUBRICATION PUMP OR
L] ATC MAGAZINE DRIVE MOTOR.
-
SINCE THE MACHINE DOES NOT STOP AUTOMATICALLY WHEN THE LAMP LIGHTS, STOP THE
MACHINE IMMEDIATELY AND EXAMINE THE THERMAL RELAYS FOR CAUSE IF THE LAMP
LIGHTS. TO RESUME THE OPERATION, ELIMINATE THE CAUSE OF THE OVERLOAD.
LAMP AIR PRESSURE ( FAILURE)
THE LAMP LIGHTS IF COMPRESSED AIR PRESSURE GOES DOWN BELOW 4 bar .
L%‘Eu‘ THE ALARM BUZZER ALSO SOUNDS AND TOOL CHANGE BECOMES IMPOSSIBLE WHEN THIS
LAMP LIGHTS.
..
WHEN THE LAMP LIGHTS, STOP THE MACHINE OPERATION, CHECK AIR PRESSURE IN THE
PNEUMATIC UNIT THROUGH PRESSURE GAUGE AND AIR PRESSURE TO 5.5 bar .THEN PRESS
CYCLE START TO CANCEL ALM.
NC LAMP NC ALARM
ALARM
] WHEN GENERATE SEQUENCE ERROR, THIS LAMP LIGHTS
+- OT DETECT
] WHEN X, Y, Z OR 4TH AXIS DETECT THE HARDWARE OVERTRAVEL THIS LAMP LIGHTS
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ATC
ALARM

WHEN ATC NOT INPOSITION, THIS LAMP LIGHTS

4th
CLAMP
UNCLAMP

Clamp of the 4th axis

ath
cLAMP
P UNCLAMP

Clamp of the 5th axis.

Manual tool holder clamp/unclamp button

TOOL CLAMP / UNCLAMP
INFRONT OF THE SPINDLE,

IN MANUAL MODE, PUSH TO UNCLAMP TOOL, RELEASE TO CLAMP.

(IN DOOR OPEN STATUS)

\

W,
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1.2 LCD CONTROLPANEL FUNCTION

CF CARD 1
INTERFACE
> i\ j': \\
MENU BACK
FUNCTION SOFT
SOFT KEY

CHANGE MENU
KEY SOFT KEY

[ RESET KEY ]_[ ADDRESS/NUMERIC KEY ]7

2]

-

HELP KEY

A
! . ™
54 (o) )P

~

SHIFT KEY

res) (1 JouJkaR ] (1t 7 s
--ﬂﬂ E]@E]

-

-
PAGE

UP/DOWN
KEYS

) R "’

4

.@. -@- @,
(0 i ]

"—“\/—

::]

-

EDIT KEYS ]

|
CANEL KEY ]

&
|
p

INPUT KEY ]

PROGRAM
SINGLE BLOCK
END KEY
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EXPLANATION OF
THE KEYBOARD

No. Key Function
Reset key Used to reset the CNC to release an alarm or other similar state.
[1} HESET
Help key Used to get help with operations such as for the MDI keys, when the operator does
(2) [ ) not know what to do next.
HELF
Soft keys The soft keys are assigned different functions depending on the application.
(3) The functions currently assigned fo the soft keys are displayed on the lowermost line
of the screen.
Address/numeric keys  |Used to enter letters and numbers.
(4) M \ |§41-
Shift key Some of the address keys have two different letters. When the shift key is pressed
5 first before pressing one of these address keys, the lower-right letter is input. When
(5) BHIFT the shift key is pressed, * is displayed in the key input buffer indicating that the low-
R— er-right letter will be input.
Input key Data input by pressing an address or numeric key is stored in the key input buffer,
(6) then displayed. When data input to the key input buffer needs to be written to the
InuT offset register, press the <INPUT= key. This key is equivalent to soft key [INPUT].
Either key may be used.
Cancel key Used to delete letters or numbers input to the key input buffer.
(M) Example)
CAN When NOD1X100< is displayed on the key input buffer, pressing the cancel key de-
letes the letter 2, and NOD1X 100 is displayed.
Edit keys Used to edit programs.
[-’.L'I:H [Ih&':%l [DEL:T;J ALTER - Allter
(8) INSERT - |nsert
st | - Delete
Function keys Used to switch screens for each function.
[9} POE PROG faa
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No. Key Function
Cursor keys Four cursor keys are provided.

f | - | Moves the cursor to the right or forwards in small units.
(10) - l [ J o ] - Moves the cursor to left or backwards in small units.

J. - Moves the cursor downward or forwards in large units.

l f - Moves the cursor upward or backwards in large units.

Page-up/down keys Page-up and page-down keys are provided.
(1) :Eh ['i J - Used to display the next page.

TF .Eh - Used to display the previous page.

Explanation of the
Function Keys

The function keys select what 1s displayed. Each function 1s divided into
sub-functions, and the sub-functions are selected by soft keys.

-

There are six function keys : | Pos F‘ROGW w] . {S*STEM

, {MWSEJ , and [GRAPH .

S

k] ]

pos| : Displays the current position.
play p

rros| @ Displays and edits a program stored in memory.

2= Displays an offset value, offset from the workpiece zero point,

custom macro variable, and tool life management data. Allows
data to be input into these items.

—
{SYSTEM

: Displays and sets a parameter and pitch error compensation

value, and displays self diagnostic data.

asJ : Displays an alarm message, external operator message, external

alarm message, and alarm history.

@} . Displays graphic data.
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Explanation of the Soft

Keys

The MDI panel has 10 soft keys (or 5 soft keys). a next-menu key on the
right, and a previous-menu key on the left. The next menu key and
previous menu key are used to select the functions of the soft keys.
These soft keys can be assigned with various functions. according to the

needs.
The following functions are mainly available via the MDI panel:

® Actual position display

® Contents of program display. program directory display (display of
program number. program name. part program storage length left.
number of programs left)

Program editing

Offset amount display and setting
Commanded value display. MDI input
Parameter setting and display

Alarm message/operator message display
Custom macro variables display and setting
Tool lite management data display and setting
Diagnosis

Others

This manual may refer to a display device with 10 + 2 soft keys as a 12
soft key type, and a display device with 5+ 2 soft keys asa 7 soft key type.
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2. M_CODE LIST
2.1 M_CODE LIST SELECT

SPINDLE
M Code Define
MO3 Spindle CW
MO04 Spindle CCW
MO5 Spindle stop
M19 Spindle orientation
M29 Rigid tapping

PROGRAMMING

M Code Define M Code Define
MOO Program Stop M24 A axis mirror image
MO1 Optional program stop M30 Program End
MO02 Program end M46 Override cancel
M21 X axis mirror image on M98 Call sub-program
M22 Y axis mirror image on M99 Program re-start / Return to main program
M23 Mirror image off

COOLANT

M Code Define M Code Define
MOQ7 Cutting air blow on M15 High pressure coolant chip remove on
MO8 Coolant pump on M16 High pressure coolant chip remove ofi
M09 Coolant pump off M48 CTS on
M10 Cutting air blow off M49 CTS off
M13 Spindle CW and coolant 0 M50 Chip conveyor CW
M14 Spindle CCW and coolant M51 Chip conveyor stop

on
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TOOL CHANGE

re-building

M Code | Define M Code Define
MO6 Auto tool change M71 Tool pot down
Magazine extend for M6
M41 M72 Arm move to cathtools
macro (T16 and T20)
Magazine tool command
M42 search for M6 macro M74 Arm move to exchange tools
(T16 and T20)
Magazine extend »
M52 M76 Arm return to home position
(T16 and T20)
Magazine return
M53 M77 Tool pot up
(T16 and T20)
Auto tool change start for i
M66 MO0 Magazine search tool number commat
M6 (T16 and T20)
Automatic tool data table .
M70 M95 Arm trouble shooting

6C
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3. SETTING / CHANGING MAVHINE PARAMETER
3.1 DISPLAYING PARAMETERS

Follow the procedure below to display parameters.

(5]
o=

1 Press the | =

required. or alternatively. press the

function key on the MDI as many times as

(2]

SYSTEM
——

function key once.

then the PARAM section display soft key. The parameter screen

s then selected.

B SAMPLE NBOBOBBO
5151515 5] SEQ INI IS0 TUC 88822 INF CHANHEL.B.G.
B P P B P B B P a
80661 FCu P8A23 OUT CHANHEL.B.G.
B b b b P B B P a
08082 517 eaezd [ @
b B B B P B P P ppise Egs IEDP .- H|ER chF Cllu ;
60010 PEC PRH P25 1 L [
b B B P P P P P gp1e1 lel.‘l - HEI - srBz
88612 RMY MIR 1 1
X B B B B P B B P 88182 I0 SELECT CHE
v B b B B B B B P a
2z b b B P B B B P 99163 saubRate che
88020 1.0 CHANHEL . 1
: R R EF R R E R
88021 OUT CHANMEL.F.G.
g 88111 NFD ASI SB2
P b B b B B B
a>_
BHT a4 % ***mﬂg:ﬁz:ﬂﬁl I
_| | | I | | ARAME DIAGHO| servo | svsTeEM| cOPRT> +_|
FER SIS |GUIDE
F [ d = 0= -
f = 1
] | 2] |[=2 ] L2
POS PROG SETI.EJ SYSTEM
A e —— || &
2|l || (B] ] (B2
MESSAGE | | GRAPH | | CUSTOMI | | cusTom2 |

Function keys

61




‘m

PRECISION MACHINERYTOOLS VER.1Operator 6s N

-2

The parameter screen consists of multiple pages. Use step (a) or
(b) to display the page that contains the parameter you want to
display.

(a) Use the page select key or the cursor move keys to display
the desired page.

(b) Enter the data number of the parameter you want to display
from the keyboard. then press the [NO.SRH] soft key. The
parameter page containing the specified data number

appears with the cursor positioned at the data number. (The

i

data 1s displayed in reverse video.)
/ PREV HEXT
GROUP ]ERI]LF‘ ‘_l
NOTE

If key entry is started with the section select soft
keys displayed, they are replaced automatically by
operation select soft keys including [NO.SRH].
Pressing the [(OPRT)] soft key can also cause the
operation select keys to be displayed.

HO.SRH| OH:1 |OFF:8 |+IHPUT JIHPUT F

IHFUT

F
OuTFUT

3.2 SETTING PARAMTERS FROM MDI

Follow the procedure below to set parameters.

1  Place the NC in the MDI mode or the emergency stop state.
2 Follow the substeps below to enable writing of parameters.

2-1 To display the setting screen. press the ;tﬂ'.] function key

Es

as many times as required, or alternatively press the i)

function key once. then the [SETTING] section select soft
key. (The first page of the setting screen appears.)
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L

SETTIHG CHAHDY

PARAMETER WRITE=[1 {B: DISABLE 1:ENABLE}

TV CHECK H CA:0FF  1:0H3
OUTPUT CODE 1 (B:EIA 1:1S03
INPUT UNIT B CB:HH 1: INCH?

[ 4 {8-35: CHANNEL HNO. }
B €B:0FF  1:0H3}

g CB:NO CNVU  1:F153
[ B (PROGRAM NO.
[ -1 {SERUENCE HD. »

I-0 CHANHEL
SEQUEHCE HO.
PROGRAM FORMAT
SEQUEHCE STOP
SEGQUEHCE STOP

CONTRAST € + =[ OH:1 1 — =[0FF:8 13

O s

2-2 Position the cursor on "PARAMETER WRITE" using the
cursor move keys.

2-3 Press the [(OPRT)] soft key to display operation select soft
keys.

(ND. SRHI OM: 1 II]FF:I':I l-I-IbH.IT[INPUT |

2-4 To set "PARAMETER WRITE=" to 1. press the [ON:1]
soft key. or alternatively enter 1 and press the [INPUT] soft
key. From now on. the parameters can be set. At the same
time an alarm condition (SW0100 PARAMETER WRITE
ENABLE) occurs in the CNC.

-

To display the parameter screen. press the function key as

Wl
SYSTEM

many times as required. or alternatively press the 2] ] function

SYSTEM

key once. then the PARAM section select soft key. (See Chapter
1. "DISPLAYING PARAMETERS.")

Display the page containing the parameter vou want to set. and
position the cursor on the parameter. (See Chapter 1.
"DISPLAYING PARAMETERS.")

Enter data. then press the [INPUT] soft key. The parameter
indicated by the cursor 1s set to the entered data.
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SETTIHG {PARAMETER?}

B8888

7]
BEBB1

7]
BaBBZ2 517

7]
BEE18

7]
Ba812 EHY
x b P
v b P
z p P

SEQ

p

=110 R-~1 ] B -]

p

=110 R-~1 ] B -]

p

p
p
p
2
p
p

IHI I50 TUC
p P
FCY

b b B
b b B

PEC PEM P25

b b B

MIE
b b B
p b B
Z I

Data can be entered continuously for parameters. starting at the
selected parameter, by separating each data item with a

semicolon (:).

[Example] Entering 10:20:30:40 and pressing the INPUT key assigns

values 10, 20, 30, and 40 to parameters in order starting at
the parameter indicated by the cursor.

6 Repeat steps (4) and (5) as required.

|

If parameter setting 1s complete. set "PARAMETER WRITE="

to 0 on the setting screen to disable further parameter setting.
8  Reset the NC to release the alarm condition (SW0100).

If an alarm condition (PW0000 PLEASE TURN OFF POWER)
occurs in the NC, turn it off before continuing operation.
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4. Opening / Closing doors
4.1 Opening / Closing Splashguard Door

Operation Door SafetyGuard

Emergency Stop Button

Figure 4.1 position of splashguard door and operation
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OPERATE IN DOOR OPEN STATUS WITH NON CE DOOR
INTERLOCK SWITCH (OPTION)

A. WHEN NON CE DOOR INTERLOCK SWITCH IS MOUNTED, PRESS THIS KEY

Oooor op

—— | TO RELEASE DOOR INTERLOCK.

B. RELEASE DOOR INTERLOCK IN ANY MODE.

C. CAN OPERATE ONLY IN JOG AND HANDWHEEL MODE WHEN DOOR
OPENED

D. DUE TO SAFETY REASON, WHILE DOOR OPEN THE MACHINE CAN ONLY
OPERATE IN FOLLOWING STATUS.

a. SPINDLE SPEED UNDER 50/min
b. CAN OPERATE ONLY IN JOG AND HANDWHEEL MODE.
c. AXIS FEED RATE UNDER 2000mm/min.

E. CLOSE DOOR TO RESUME SYSTEM.

OPERATE IN DOOR OPEN STATUS WITH CE DOOR INTERLOCK
SWITCH (OPTION)

A. CONDITION IN DOOR OPEN STATUS

DUE TO CE REGULATION AND SAFETY REASON, WHILE DOOR OPEN THE
MACHINE CAN ONLY OPERATE IN FOLLOWING STATUS.

a. SPINDLE SPEED UNDER 50 /min.
b. CAN OPERATE ONLY IN JOG AND HANDWHEEL MODE.
c. AXIS FEEDRATE UNDER 2000 mm/min

B. HOW TO OPERATE IN DOOR OPEN STATUS

(Dpoor or
——

i1

a. PUSH DOOR OPEN BUTTON.

b. AFTER ENABLE THIS BUTTON, THE LAMP IN THE BUTTON LIGHTS.
NOTICE: ONCE YOU PUSH THIS BUTTON, YOU MUST EXCUTE
OPEN AND CLOSE DOOR PROCEDURE TO RESUME THE
SYSTEM.
c. OPEN THE DOOR.
d. CLOSE DOOR TO RESUME SYSTEM.

C. MOVE THE AXIS OR TURN THE SPINDLE IN MANUAL MODE.
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vz (D))
a. SWITCH KEY Ul T0 MODE ENABLE.

b. SWITCH MODE SULSWERER 1O “MANUAL” (HANDLE, JOG.)

W, 2

NOTE: MAKE SURE NOW MAGAZINE ON INITIAL POSITION.

c. BEFORE ANY MOVEMENT, KEEP PUSHING THE PERMISSIVE

PER
-MISSIVE

BOTTON

® FOR MACHINE WITH REMOVEABLE HANDWHEEL, THE
BUTTON IS ON THE SIDE OF THE HANDWHEEL.

m FOR MACHINE WITHOUTREMOVEABLE HANDWHEEL, THIS
BUTTON IS ON THE OPERATION PANEL.

d. DURING ANY MOVEMENT, YOU MEST KEEP PUSHING PERMISSIVE
BUTTON TO ENABLE THE MOVEMENT.

NOTICE: DON'T RELEASE THE PERMISSIVE BUTTONS BEFORE STOP
THE MOVEMENT. IT WILL CAUSE THE FAILURE OF THE MOVEMENT.
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5. TURNING ON / OFF POWER SUPPLY

DoE SEEE aEE

oE0 ID0D e

S aEEE 088
S RIDE

POWER i MOOE SELECT

[ MAIN POWER SWITCH ]

POWER OFF BUTTON ]

[ POWER ON BUTTON ]

Figure 5.1 LOCATION OF POWER SUPPLY SWITCH AND BUTTON
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SWITCHING ON THE POWER SOURCE TO MACHINE

D. HOLD DOWN THE PUSH BUTTON POWER ON THE NC OPERATION PANEL

FOR 2 OR 3 sec. THE POWER SOURCE WILL BE GIVEN THROUGHOUT THE
MACHINE.

E. REFERRING TO THE DESCRIPTION OF CHECKING BEFORE STARTING THE
MACHINE IN DAILY CHECKING BEFORE STARING THE MACHINE IN DAILY
CHECKING SCHEDULE 6.1, MAKE SURE NO TROUBLE IS FOUND IN THE
MACHINE AND THEN START THE OPERATION.

MOVE AXIS TO REFERENCE POINT (MANUALLY)

MOVE SPINDLE HEAD (Z AXIS), SADDLE (Y AXIS), TABLE (X AXIS)TO
THE REFERENGE POINT (COORDINATE £ZERQ)

A. SWITCHKEY Rt

ENAD

RAPID OVERRIDE
s %

D. PRESS THE PUSH BUTTON E UNTIL THE ZERO (REFERENCE

POINT) LAMP "Z" LIGHTS (THEN, m FOR X AXIS AND m FOR
Y AXIS)
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SWITCHING OFF THE POWER SOURCE
TO TURN OFF, PROCEED AS FOLLOW:

A.
B.

MAKE SUR THE FRONT DOOR IS CLOSED

MAKE SURE THAT THE LAMP OF THE CYCLE START ON PUSH BUTTON ON
THE OPERATION PANEL DOES NOT LIGHT.

MAKE SURE THAT ALL MOVABLE PARTS OF THE MACHINE ARE IN
STANDSTILL.

WHEN TAPE PUNCH UNIT (ASR33 OR RS-232C) IS USED, TURN OFF THE
UNIT.

THEN HOLD THE PUSH BUTTON POWER OFF ON THE NC OPERATION
PANEL FOR 1 OR 2 SEC.

TURN OFF THE POWER SWITCH ON THE ELECTRIC BOX.

7C
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6. DATA REGISTRATION / EDITING
6.1 NC Program Registration ( 3 Methods )

ey |
8%

1}

"

[ INPUT THE NC DATA USING A MERORY CARD ]

[ INPUT THE NC DATA USING A KEYBOARD ]

[ INPUT THE NC DATA VIA RS232C PORT ]

Figure 6.1 POSITION OF RS232C POART / MEMORY CARD INTERFACE / KEYBOARD

6.2 Tool Offset Registration

Press function key

and other data.

Sk

to display or set tool compensation values

This section explains how to display and specify the following:

1. Tool compensation value
2. Tool length measurement

Refer to the User's Manual (Common to Lathe System/Machining
Center System) (B-64304EN) for explanations about how to display
or specify the other types of data.
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Setting and Displaying the Tool Compensation Value

Tool offset values. tool length compensation values. and cutter
compensation values are specified by D codes or H codes in a
program. Compensation values corresponding to D codes or H codes
are displayed or set on the screen.

There are two tool offset memory types. A and C.

Procedure for setting and displaying the tool compensation value

Procedure

TN 13

1 Press function key |Sig)|.

2 Press chapter selection soft key [OFFSET] or press function key
= s . . . .
)| several times until the tool compensation screen is
=
displayed.
The screen varies according to the type of tool compensation
MEMOry.
Tool Compensaton | 00123 NoB0OQ|
NO.  DATA HO.  DATA NO.  DATA RELATIVE
Memory A BE1 6.088 618 8. 008 X 150. 6A0
a2 u.eo8  ©19 8. 8o ; 1$' ggg
A5 H. AAA H2A A. AAA B EI: aee
B4 a. B6a B21 8. B8 c 0. GAE
HES H. 688 g22 A. Bea
A6 a. Bea 823 8. Boa ABSOLUTE
aE? a. 8a8 824 8. B8 X 158. 688
HE8 5515 625 a. 5ae ¥ 168. 888
e a. Bea B26 8. 808 2z 50. 98a
R 0.688  E2v 0. Be8 u &, BLIE
A1l B eER 628 8. A8A = (5o ELE
g12 a. ega 829 8. B8
B13 5515 638 a. 5ae " mT;llaNEBB
B14 d. BEa B31 8. 3o ¥ IEEI: aaE
815 B. B0 H32 8. B8 7 =A. AAR
Hi16 H. B8R B 8. 088
217 g. ege C B. 8g8
[
MEM ks &4 ***l |12:BB:EB| I
< ||HO. SRH IHP. C. |+INKPUT | IHNPUT ERASE |F F
IHPUT |OUTPUT
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|OFFSET
. 0]%] %)% %0 \%1%]%]%]%)
Tool Compensation {LENGTH? CRADIUS? RELATIVE
Memory C HO. GEDM WEAR GEOH WEAR X 8. 88e
B01 0. 8eg 0. 608 0. 668 0. 88e ¥ 0. Beg
an2 8. 0P8 B. 6e0 . 0Pe 0. 008 Z 8. 888
003 0. 000 0. 608 0. 660 0. 000
604 0. 000 0. 608 0. 660 0. 000
005 0. 000 0. 008 0. 060 0. 080 ABSOLUTE
806 0. 880 0. 608 0. 660 0. 880 X a. 88
aa7? 0. 880 0. 608 0. 660 0. 880 ¥ 0. peg
(o3} 0. 8o 0. 608 0. 660 0. 880 2 8. 6ea
609 0. 88 0. 088 0. 660 0. 88
816 0. 000 0. 008 0. 060 0. 000
B11 0. 000 0. 608 0. 660 0. 000
B812 0. 000 0. 608 0. 660 0. 000 e
813 0. 000 0. 008 0. 060 0. 080 ¥ g: ggg
B1id 0. 880 0. 608 0. 660 0. 880 - et
815 0. 8ee 0. 608 0. 668 0. 880
816 0. 8o 0. 608 0. 660 0. 880
Ay_
MDI _ sxsx wws xux [TIT] 10:01: 01 | |
_| | | | | | FFFSET SETTIN| WORK COPRT 3 +_|
G

3 Move the cursor to the compensation value to be set or changed
using page keys and cursor kevs. or enter the compensation
number for the compensation value to be set or changed and
press soft key [NO.SRH].

4  To set a compensation value, enter a value and press soft key

[INPUT].
To change the compensation value, enter a value to add to the
current value (a negative value to reduce the current value) and
press soft key [+INPUT]. Or. enter a new value and press soft
key [INPUT].

Explain
- Decimal point input

A decimal point can be used when entering a compensation value.

- Other setting method

An external input/output device can be used to input or output a tool
offset value. See Chapter III-8 in User’s Manual (Common to T/M). A
tool length compensation value can be set by measuring the tool
length as described in the next subsection.
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- Tool compensation memory

There are tool compensation memories A and C. which are classified
as follows:
Tool compensation memory A
D codes and H codes are treated the same. Tool geometry
compensation and tool wear compensation are treated the same.
Tool compensation memory C
D codes and H codes are treated differently. Tool geometry
compensation and tool wear compensation are treated differently.

Bit 6 (NGW) of parameter No. 8136 can be used to specify whether to
use tool offset memory C ("0" for specifying to use it and "1" for
specifying not to use it). If tool offset memory C is not used. tool
offset memory A 1s used.

6.3 Number Of Tool Offset Value

Bit 5 (NDO) of parameter No. 8136 can be used to specify whether to
use 400 tool offset values ("0" for specifying to use 400 tool offset
values and "1" for specifying not to use them). If the number of tool
offset values to be used is not 400. the number of tool offset values to
be used 1s 32.

- Disabling entry of compensation values

The entry of compensation values may be disabled by setting bit 0
(WOF) and bit 1 (GOF) of parameter No0.3290 (not applied to tool
compensation memory A).

In this case. it 1s possible to prohibit any range of tool offset values
from being entered from the MDI by setting the start tool offset value
number m parameter No. 3294 and the quantity of offset values
counted from the beginning of the range in parameter No.3295.

If an attempt 1s made to enter tool offset values including those
prohibited. the following occur:
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1) When compensation values are mput consecutively from offset
numbers for which the mput of values is enabled to offset
numbers for which the mput of values 1s inhibited. a warning 1s
1ssued. but the compensation values in the range of the offset
numbers for which the mput of values i1s enabled are set.

2)  When compensation values are mnput consecutively from offset
numbers for which the mnput of values i1s inlibited to offset
numbers for which the input of values is enabled. a warning 1s
1ssued and the compensation values are not set.

6.4 Registration Of Workpiece Offset Value

Displaying and Setting the Workpiece Origin Offset Value

Procedure for displaying and setting the workpiece origin offset value

Procedure

1 Press function key E-.:FE' :

2 Press chapter selection soft key [WORK].
The workpiece coordinate system setting screen is displaved.

ACTUAL POSITION

ABSOLUTE

B.B000
©.000
B.000

F?

0BBLLY NBLBBBO

PARTS COUNT

RUN TIHE
CYCLE TIHME

B DREN F 4758

WORK CDODRDINATES

NO.

Bea
EXT

G17 G98 Gad.1H
G98 G5B G25 D
G22 G677 G168 T
G9d4 G697 G13.15

G49 G699 GBA.S

aa1
G54

= =

DATA NO.

8. Boa Be2
8. B8 G55

8. Baa

8. Be8 G56

0. 6ea

M == =

B.8880803 X

-

A>_

HMDI  ###k sk kb

++ | 18: 2: 58|

_IFBSIJLU RELI’-’ITI| ALL | | | IJFFSET| SETTIN" WORK | COPRT }|+_|
VE
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3 The screen for displaying the workpiece origin offset values
consists of two or more pages.
Display a desired page in either of the following two ways:

tlor |y

e  Press the page key

PAGE

¢  Enter the workpiece coordinate system number (0 : external
workpiece origin offset. 1 to 6: workpiece coordinate
systems G54 to G59) and press operation selection soft key
[NO.SRH].

Twmn off the data protection key to enable writing.

Move the cursor to the workpiece origin offset to be changed.

Enter a desired value by pressing numeric keys. then press soft

key [INPUT]. The entered value is specified in the workpiece

origin offset value. Or. by entering a desired value with numeric

keys and pressing soft key [+INPUT]. the entered value can be

added to the previous offset value.

o L e

When performing counter mput, enter the axis name in the key-in
buffer and press soft key [C INPUT] to set the relative
coordinates of the specified axis.

8  Repeat steps 5. 6. and 7 to change other offset values.

9  Turn on the data protection key to disable writing.

Direct Input of Workpiece Origin Offset Value Measured

This function is used to compensate for the difference between the
programmed workpiece coordinate system and the actual workpiece
coordinate system. The measured offset for the origin of the
workpiece coordinate system can be input on the screen such that the
command values match the actual dimensions.

Selecting the new coordinate system matches the programmed
coordinate system with the actual coordinate system.
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Procedure for direct input of workpiece origin offset value measured

Procedure

Previous
offset

Origin

Workpiece origin assumed during
programming

ﬁ Surface B

(]

)

For the workpiece shown above, cut surface A in manual
operation.
Retract the tool only in the X-axis direction without moving the
Z-axis and stop the spindle.

Measure distance p between surface A and the programmed origin
of the workpiece coordinate system as shown above.

Press function key

&E
SETL i
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5

11

To display the WORK COORDINATES screen, press the chapter

selection soft kev [WORK].
ACTUAL POSITIDH O@@B@ N@@e@@

ARSOLETE F el'l‘lfl'lll\l

X B . V00 s @ DRN F 4750
Y 0.000| . e s
|

HO. DATA HO. DATA
BEa X B.008 882 X a. Bea
EXT ¥ | 0. 8ee G55 Y 6. aea

2 I 0. Bea 2 8. 66

GBB GBD G155 F H
G17 G98 Gd6.1H BE1 X _| 0.0000883 X 0. 600

G99 GS8@ G25 D G54 B.888 656 Y a. gaa
G22 G6Y G168 T z | a. ea 2 B. Baa

Ax_

HDI Mk BEE Rk

N e O i

Position the cursor to the workpiece origin offset value to be set.
Press the address key for the axis along which the offset is to be

set (Z-axis 1n this example).

Enter the measured value (B) then press soft key [MEASUR].

Cut surface B 1 manual operation.

Retract the tool only in the Z-axis direction without moving the

X-axis and stop the spindle.

Measure diameter o of surface B and enter this value directly as

the X value as described in Steps 7 and 8.
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7. WORKPIECE SETTING

Workpiece attachment and detachment

5

F 1. WORKPIECE ATTACHMENT AND DETACHMENT

Workpiece restrictions

L7 2. WORKPIECE RESTRICTIONS

1. WORKPIECE ATTACHMENT AND DETACHMENT L7 1-1

R o an ol |
S isrorty (| S
L snncal | {18 —
] ' : |
H |F

l

jl

[Tt

a1t

I

[ WORKPIECE LOADING SPACE ]

Figure 1-1 POSITION OF WORKPIECE ATTACHMENT AND DETACHMENT
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2. WORKPIECE RESTRICTIONS

1) Load Capacity 1000Kgs
2) Table size Shown in Figure 8.2

\

1 8 +g.027
+

12
30

30 i

1000 —

50 100 100 100 100 50

L4

[I [\ -

,|,

500 500

250

Figure 8.2 WORKPIECE RESTRICTIONS
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8. TOOL PREPARATIONS

8.1 Tool Attachment and Detachment & Figure 1-1)

1) Make sure the spindle is at a complete stop and ready for a tool change .

2) Firmly insert the tool in the spindle .

3) Press the tool clamp / unclamp button ( Figure 1-2 ) on the front of the head .

4) Release the tool clamp / unclamp button .

5) Maker sure the tool is completely and correctly inserted before releasing the
tool .

Figure 1-1 Tool Attachment and Detachment Figure 1-2 Tool clamp / unclamp button
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8.2 Tool storage limitations

ltems Maximum Value
Storage Capacities 24 Tools

Maximum Tool Diameter Allowed for 125(4.9)

Continuous Mounting mm( inch)

Maximum Tool Diameter with Adjacent | 200( 7.9

Post Empty mm( inch)

Maximum Tool Length 300(11.8) mm( inch)
Maximum Tool Weight 6(132) 3 (Ib)

8.3 Tool And Retention Stud combinations

BT SHANK
L Tﬂ T1 i
[724TAPER AT i
T T /5 P! '\\\
JTW?—H J 5 FH@ =

Unit > mm

Model No. D1 D2 di d2 L T1 T2 T3 T4 b I

BT 40 63 | 44.45 17 M16 | 65.4 25 10 16.6 2 16.1 22.6
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BT40 STUD

19 —ﬂ.:a‘:

J
s
'.Z.'_l
o

M1&
|
"_._ ‘ @13
= @17HT

@13
= @l7HY
7]

%\I"DI f ./}r\:\.l . N Iﬂ o : 'oc)b". ] _,_.f:/: \{\1 \
‘ 4|5 3| 4 ‘ 4|5 c\ 5] 4
|25 25 353
Cooling though spindle
CAT SHANK -
o AN
(ANSI B5.50-78) | =
I.")l f_""l'i___ LI |
588 p—1e 8|8
A I
L2 F3
L1 F2min
Unit @ mm
Model No. D1 D2 D6 D8 L1 L2 F2 F3 A G
CAT 40 1.750 | 0.641 2.5 1.75 | 2687 | 0.188 | 1.375 | 0.625 | 0.125 | 5/8-11
(44.45)((16.28)|(63.05) | (44.45) | (68.25)| (4.78) |(35.00)((15.88)| (3.18) [ thread
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CAT 40 STUD
38 38
16,25 16,25
11 = 11 >
1=t A
INIEEE sl - T Stel
5/8“—’_‘_UN$/ e, ~ _ 5/8”—11U\JC,/ e~
A" X
Cooling though spindle
DIN 69871A SHANK
- L1 _19.1
3.2 L6 L7
724 TAPER
\ I ) 1
i
— — ]
1 ] = { ]
g o D 5§ =
= ﬁl -
. —l '|f
ﬁt \7_|
N 60"
Unit @ mm
B d3 d6 L1 L5 L6 L7
Model No. | o | d 9 | w7 01| 9 | 03] -03]-04]|-04
DIN 40 16.1 4445 | M16 17 63.55 | 56.25 | 68.4 18.5 22.8 25
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DIN 40 STUD
2 4 2& - 2 4 ?& -
TZ,‘C’, P - T:)_‘{% "
b ! | Dg -' b= 1N _£4]:_ I Drcu'
o % B e I VN | j ol
sl & J =| 8| / A e _J:_ I =] 'y
: JINZ E
20+0.1 2040.1
26+0.1 21%3° 2620.1 21%33 193,
54 54

Cooling though spindle
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9.

Tool CHANGES

A. THE T FUNCTION IS USED TO COMMAND THE NUMBER OF TOOLS TO BE
CHANGED.

B.

THE DESIRED TOOL CAN BE DIRECTLY COMMENDED WITH ADDRESS T

FOLLOWED BY 2-DIGIT NUMERIC VALUE. TOOL FUNCTION IS AVAILABLE
WITHIN A RANGE FROM T01 TO T20.24.32.40,

EXAMPLE :

C.

D.

WHEN SPINDLE TOOL IS CHANGED TO N0. 2 TOOL, PROGRAM AS
FOLLOW :

T02 (EOB)
M06 ( EOB )
NOW TOOL NO.2 WILL BE CHANGED TO SPINDLE.

NOTE THAT THE COMMAND SHOULD BE TWO BLOCKS.

WHEN SPINDLE TOOL IS CHANGED TO NO.2 TOOL AND CALL TOOL NO.3
AS THE PREPARED TOOL.

T02 (EOB)
M06 T03 (EOB)
NOW TOOL NO.2 WILL BE CHANGED TO SPINDLE AND TOOL NO.3 WILL

BE ROTATED TO STANDBY POSITION.
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10. CUTTING FLUID SUPPLY

— Base Coolant

 De—

s Terrace Cleaning Coolant

10.2 CUTTING FLUID SUPPLY UNIT FOR BASE
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Table 10.1 CUTTING FLUID SUPPLY UNIT OPERATION CHART

Unit

Setting Method

Main
Operation Panel

M-Code

Spindle Side Coolant

MO8 ( Start) MOQO9 ( Stop )

M13

( SPINDLE CW / COOLANT PUMP ON)
M14

( SPINDLE CW / COOLANT PUMP OFF )

Base Coolant
( Terrace Cleaning Coolant )

M15 ( Start) M16 ( Stop)

M13

( SPINDLE CW / COOLANT PUMP ON)
M14

( SPINDLE CW / COOLANT PUMP OFF)

Through- Spindle Coolant

M48 ( Start) MOQ9 ( Stop )

11. CHIP DISPOSAL
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Figure 11.1 LIFT- UP CONVEYOR

[ Oil Skimer }

Figure 11.2 OIL SKIMER & OIL LEVEL INDICAOR
11.1 OPERATION OF LIFT-UP CONVEYOR

A. Automatic Operation
Conveyor forward operation is performed in connection with the cutting
fluid discharge start command .

B. Manual Operation
1) Forward Manual Operation
a. Press the ACWobutton as below,
the conveyor rotation in forward
direction .
b. Press the fiCWobutton again,
the conveyor be stop .
2 ) Reverse Manual Operation
a. Keep pressing the iCCW fibutton
as below, the conveyor rotation in
reverse direction .
b. Release the ACCW fbutton
, the conveyor be stop .
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12. AUTOMATIC OPERATION

1. Program Edit Procedure

CNC machining 1s a cutting process with a program to control the tool movement.
Therefore, the first work is to transfer tool path and other machining conditions as

a program.

At first, edit a program according to the machining diagram of the work piece. Then,
input the program into the CNC controller. By test running the program and

confirming it correct, the machining can be executed.

_|E ] 01000 ;
| T 01000 ; et
AR 2 da GO0 G40 G80 G90 ;
G91 G28 70 - T . 1
LEd == 512 3 : L O S
N ) — 1_2390 G34X0Y0 — | T — 65:1 / X
~ --.l_:’.’!..-- l O _A____;.,.___:__E ’,"
_.-:.' .'(_..__T. ] - HEB]EE £ ", r r-" I
M30 ; y v
Machining Input the
diagram Edit a program program Offset setting
: l . JO ')
OoOooocod .>}>>> / /’-—'—\_\-\-‘\ fl
AT Ry
— Y| — —_ [ o)
f‘)'? / |_] !
i YI .
{ < ¥
Test running
the program Machining Product
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Factors have to be considered before editing a program :

|. Realize major dimensions in the diagram.
Realize datum planes, the relative dimensions with tolerance and machining
process.
2. cutting tools and cutting conditions.
Choose proper tools by considering the material of work piece. Then, choose

cutting conditions for each tools.

3. Manners for fixing the work piece.
Choose a proper fixing manner and the fixture. Then, consider the position
relation among the tool. fixture and the machine when the workpiece 1s fixed

wheather there 1s any problem due to interference or cutting incapable.

2. Program Configuration

A program 1s divide as a main program and subprograms. The controller works

by following commands in the program. When the main program calls a subprogram,

the controller will follow the command to enter the subprogram.
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Program Configuration

Main program

Tape start €—7 %

01000 ; » Program number
NI10 ; > Sequence mumber
GO X0Y0; —— Block

Cutting path

G91 G28 703 — 1 “ . ” End of block

M30; » End of program
Tape end +—7 %

Sub program
Tape start +—7 %
02000 ; » Program number
Cutting path
M99 ; » End of subprogram
Tapeend +— %

1. Tape start

The symbol indicates the start of a program file.

2. Program number
A program number consists of the address O followed by a four—digit number. In
ISO code, the colon ( : ) can also be used as the address O. Program numbers
9000 to 9999 are usually used by machine tool builders.
Parameter

No. Meaning

When address O of a program number is output in ISO
3201#3 code
O:«“:" 1soutput. 1:“0O " isoutput.
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3. Sequence number

(1) Arrange blocks in order for easy searching.
(2) Arrange process sequences.
(3) Call the block for program re-start.

(4) Call the sequence NO. in program with the command M99.

N XXXX

» Sequence No. (4 digits maximum)

4. Block

A block contains one or several commands.

Command = Address + Number

N/

N 14

5. End of block
By pressing the key of END OF BLOCK . the symbol = ! 7 is displayed on

the screen.
6. End of program

MO02 : End a program and the cursor “ 7 stays at this block.

M30 : End a program and the cursor “ 7 returns the begining of the program.

M99 @ Return the main program from the subprogram.
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Parameter
No. Meaning
When MO02 1s specified in memory operation
3404#5 0 : the head of the program 1s automatically searched for.
I : the head of the program is not searched for.
7. Tape end

The symbol indicates the end of a program file.

3. Subprogram Call

If there 1s the same path for repeating, the program can be simplified with a sub-
program.

Format *
M98 PX XXX ;
| » The called subprogram no. (4 digits)
» Repeat time (4 digits)
M99 ; » End the subprogram and return the
main programn.

or

MO8 Pl I I [ ] LXXXX
‘ |—> Repeat time (4 digits)
» The called subprogram no. (4 digits)

M99 |

» End the subprogram and return the
main program.

94



‘m

PRECISION MACHINERYTOOLS

VER.1Operator 6s

Main PRG.

Sub PRG.

Sub PRG.

Sub PRG

Sub PRG.

01000 ;

M98 P2000 ;

M30 ;

\

02000 ;

M98 P3000 ;

M99 ;

03000 ;

M98 P4000 ;

M99 ;

\

04000 ;

M98 P5000 ;

M99 ;

\

05000 ;

M99 ;

One—level

Two—level

Three—level

(1) When the repeat time 1s omitted, it 1s supposed to be 1.

(2) The most levels for calling subprograms are 4 levels.

(3) If the subprogram NO. cannot be found, the alarm No. 78 occurs.
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4. Major Functions And Address

Address Meaning
O Program number
N Sequence number
G Specifies a motion mode (linear, arc, etc.)
X Y. Z
U VW Coordinate axis
A .B.C
LI.LK Coordinate of the arc center
R Arc radius
F F Function (Feedrate)
S S Function (Spindle speed)
T T Function
M M Function
H.D Offset number
P. X Dwell time
P Subprogram No. called
L Repeat time of a called subprogram
N Sequence no. 11 program
P.Q.R Canned cycle parameter
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5. Force Mirror Image

The cutting path in the program can be done such as that imn mirror for the specified

axis. Please refer to the figure.

v

A

Y— axis mirror image goes o1.

—> Programmed tool path.

— Tool path after the mirror

image function 1s used.

> X
1. Under the MDI mode, press the function key :
t | [PaGE
2. Press the soft key [ SETTING ], press page change keys :
3

. Move the cursor to the mirror image axis by pressing cursor keys @ @ :

4. Press the numeric key and then the input key , or press the soft key

[ (OPRT )] and then the soft key[ ON: 1 ].

SETTIHG C¢HIRROR IHAGEX}

HIREOR IHMAGE {8:0FF 1:0H2 . - -
x -p 0 * Murror image OFF
v E I ® | Mirror image ON
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6. Program Edit

7. ADD New Program
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