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INTRODUCTION 
 
 
 

This manual is for this vertical machining center 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Read this manual prior to beging any maintenance or repair work . 
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 . 
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SYMBOLS IN THIS MANUAL 

 Supplementary expianations 

 Explains operation erros that will cause 

Alarme or stop the machine . 

 
Explains convenient functions to be 

used during operations . 

 
Indicates reference items, figures and 

tables providing futher information 
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IMPORTANT NOTICE 

 
1. Read and undertant Chapter “1. SAFETY ” 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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 Failure to heed this warning will 

Lead to death or serious injury . 

 Failure to heed this warning may 

cause working conditions Lead to 

death or serious injury . 

 Failure to heed this warning may 

cause working conditions Lead to 

minor injury or machine damage 
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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 (         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 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Order new labels from the nearest sales office and affix in original position 

after the following： 

․When the warning labels peel off 

․When the warning labels become illegible 

․When the parts on which the warning labels are attached are replace . 
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Operator Door 

 
 
 

Figure 1.1 LOCATION OF WARNING LABEL 
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Operation Box side 
 

Figure 1.2 LOCATION OF WARNING LABEL 
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ETC Box side 

Figure 1.3 LOCATION OF WARNING LABEL 
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Head cover 
 

Figure 1.4 LOCATION OF WARNING LABEL 
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MAGAZINE FRONT COVER 
 
 
 
 

 
Figure 1.5 LOCATION OF WARNING LABEL 
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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 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Warning 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Emergency Stop Button 

․Confirm machine safety devices are function correctly at all times . 

․If a safety devices is not functioning , or is functioning incorrectly , repair or replace immediately . 

․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 . 

․Never place objects on the safety guards . 

․Heed the following safety precautions at all times when operating the machine with 

guards open： 

→ 

→ 

→ 

Do not touch rotating or moving parts . 

Do not touch each axis while in motion . 

Exercise extreme care around parts that may be about to move . 
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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 
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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 . 
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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 

Turning OFF machine power 

Entanglement of hands resulting in 

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 bolts 

are used incorrectly and machine is unstable . 
Bone fracture ; injury caused by falling 

Contact with cutting fluid . Skin irritation 

 

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 

 

ACCIDENT / INCIDENT PROTENTIAL INJURIES /DAMAGE 

Working in elevated locations . Falling , bone facture 
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1.4.2Tool Magazine , Tool Magazine Door 

Operations：Tool replacement and lubrication 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.4.3 Cutting Fluid, Chips, Cutting Fluid Supply Unit, and Chip Disposal Unit 

Operations：Regular machining , cutting fluid replenishment , tank cleaning , filter replacement . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1.4.4 Signal lamp 

Operations：Signal lamp bulb replacement 
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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 

 

ACCIDENT / INCIDENT PROTENTIAL INJURIES /DAMAGE 

Oil temperature exceeds flashpoint . 

Flashpoint of spindle coolant oil (VG32 )： 

Approximately 20℃ 

Fire 

Inappropriate operating methods Fluids may damage eyes or skin or be 

accidentallyingested or inhaled by operator . 

 

ACCIDENT / INCIDENT PROTENTIAL INJURIES /DAMAGE 

Cables and piping are exposed on the floor . Falling 
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1.4.5 Spindle Coolant Oil 

Operations：cleaning 
 
 
 
 
 
 
 
 
 
 
 
 

 
1.4.6 Machine Surrounding Area. 

 
 
 
 
 
 

1.4.7Electric System. 
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ACCIDENT / INCIDENT PROTENTIAL INJURIES /DAMAGE 

An NC or machine parameter not outline in this 

manual is change 

Serious injury or death, damage to workpiece 

or machine . 
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1.4.8 Parameters. 

 
 
 
 

 

Before performing maintenance on the servo amp, spindle amp, turn off the machine power 
stop 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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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 . 
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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 . 

 

 
 

 

 

 

 
 

 

 

 

 
 

Maintenance Height 
 
 
 
 
 
 
 
 
 
 

 

A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

B 
 
 
 

Figure 1.1 SIDE VIEW OF MACHINE 
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Model A B 

SV-4328 ST/SX 3100 mm 2825 mm 

SV-5128 ST/SX 2745 mm 2895 mm 

SV-6332 SX 3310 mm 3428 mm 
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A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

B 
 
 
 
 
 
 

 

Figure 1.2 TOP VIEW OF MACHINE 
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Model A B 

SV-4328 ST/SX 3235 mm 4600 mm 

SV-5128 ST/SX 3215 mm 4900 mm 

SV-6332 SX 3310 mm 5800 mm 
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B 
 

 
Figure 1.3 FRONT VIEW OF MACHINE 
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Model A B 

SV-4328 ST/SX 1650 mm 2900 mm 

SV-5128 ST/SX 1650 mm 3200 mm 

SV-6332 SX 1842 mm 4400 mm 
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Figure 1.4 OPERATOR POSITION VIEW OF MACHINE 
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Item Type Height Width Depth 

Machine Body 

SV4328ST/SX 3100 3200 2825 

SV5128ST/SX 2745 3200 2825 

SV6332SX 3310 4400 3428 
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2. Preparation Of Transport Route 
 

Prepare the machine transport route referring to the machine size at shipment ( 
 
 
 
 
 
 
 
 

 
When lifting the machine body using a crane the 

total height requirement necessary to Provide 

adequate lifting space is 500mm plus the height 

 
Table 2.1 ) 

of the lifting equipment . (         Figure 2.1 )  

500mm 

 
Figure 2.1 

MACHINE BODY AT SHIPMENT 
 
 
 
 
 
 
 
 
 
 
 
 
 

4250mm 
 
 
 
 
 
 
 

2750mm 
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Item Type Weight ( including lifting equipment ) 

Machine body 

SV4328ST/SX Approx. 7200Kg 

SV5128ST/SX Approx. 8000Kg 

SV6332SX Approx. 15000Kg 
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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 
 
 
 
 
 
 
 
 

 
Handling Unpackaged Machine 

Handle the Unpackaged Machine by a Forklift 

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 3.1 Handle the Unpackaged Machine by a Forklift 
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4. SET-UP CONDITIONS 
 

Table 4.1 SET-UP CONDITIONS 

Set-Up Location And Environmental Conditions 

Ambient Temperature：10 to 40 degrees 

(optimum 26±1 degree ) 

Relative Humidity：35 to 70% ( no condensation ) 

Temperature Fluctuation：less 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 ) 
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Item Specifications 

Electrical Source AC200/220V ± 10% & 50/60HZ ± 2% 

Maximum 

Power Consumption 

SV4328ST/SX 30 KVA ( Standard ) 

35 KVA ( Including Options ) 

SV5128ST/SX 30 KVA ( Standard ) 

35 KVA ( Including Options ) 

SV6332SX 35 KVA ( Standard ) 

40 KVA ( Including Options ) 

Total Power Requirements 

Actual： 

SV4328ST/SX 
30 * 0.7 = 21KVA ( Standard ) 

35 * 0.7 = 25KVA ( Including Options ) 

SV5128ST/SX 
30 * 0.7 = 21KVA ( Standard ) 

35 * 0.7 = 25KVA ( Including Options ) 

SV6332SX 
35 * 0.7 = 25KVA ( Standard ) 

40 * 0.7 = 28KVA ( Including Options ) 

Air Source 

0.5 to 0.8 MPa 

660L / min ( ANR) without scale with air blow 

Dew point temperature： -20 degrees or less 

·Clean air is to be provided：Equivalent to ISO 1.5.1 

standard as specified by ISO 8573-1 

·Max. particle diameter：0.0001mm or less 

·Dew point at max pressure：Below 7 degrees 

·Max oil concentration ：0.01 mg/m³ or less 

Air Dryer Should be ordered or unless provided by customer 

Air Filtration Unit 5μm + 0.3μm + Moisture Remover 
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5. AIR / POWER SOURCE 
 

Table 5.1 AIR / POWER SOURCE ( 1 ) 
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Power Source Breaker Rated Current ( A) Cable Size ( Ex ) 

Up to AC240V 60A 10mm²IV 
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Table 5.2 AIR / POWER SOURCE ( 2 ) 
 
 
 
 

IV：600V PVC insulated wire 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.1 Electrical Power Source Connection 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AIR SOURCE 
 
 
 

Figure 5.2 Air Source Connection 
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Item Specification 

Ground Resistance 5000Kg/ m² or more 

Foundation Construction Shown in Figure 6.1 ~ 6.1.1 
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6. RECOMMENDED FOUNDATIONS 
 

Table 6.1 Recommended foundation 
 
 
 
 
 
 
 

 

SV4328 / SV5128： 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Front 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6.1 Foundation Drawing 
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SV6332： 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Front 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6.1.1 Foundation Drawing 
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Rare



 
 

 
 

 
 Figure 6.3 Foundation Drawing 
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Figure 6.2 Foundation Drawing 
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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. 

→ For rubble, use medium or large size crushed stones. 

→ Section C ensures isolation from surrounding vibration. Use small crushed stone. 

→ leveling concrete thickness：200mm 
 

 
stop 

 
 
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. 
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Chapter 3 OPERATION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
37



 
 

 
 

 
 
 
 
 

 
PRECISION MACHINERY TOOLS 

 
 
 
 
 

 

VER.3 Operator’s Manual 

Chapter 3 
 
 

BEFORE STARING OPERATION 
 

Preparation staring 

For machine operation 
 
 
 

OPERATION FLOWCHART 
 
 
 

 

POWER ON 
 
 
 
 
 

PRE-OPERATION 

CHECKS 

Chart 1 SAFETY 

1. MAIN OPERATION PANEL 

2. M - CODE 

3. SETTING/CHANGING MACHINE PARAMETERS 

4. OPENING/CLOSEING DOORS 
 
 

 

5. TURNING ON/OFF POWER SUPPLY 
 
 
 
 
 

CHART 5 PERIODIC MAINTENANCE LIST ( 1/3 ) 

PRE-OPERATION MAINTENANCE 
 
 
 
 
 

MACHINING 

PREPARATION 

 
 
 
 
 
DATA REGISTRATION/ 

EDITING 
 
 

NC PROGRAM 
 
 

TOOL NUMBER 
 
 

TOOL OFFSET VALUE 
 
 

WORKPIECE OFFSET VALUE 

 
 
 
 
6. DATA REGISTRATION/ 

EDITING 

1. MAIN OPERSTION 

PANEL 

2. M-CODE 

 

 

WORKPIECE 

PREPARATION 
 
 
 

TOOL PREPARATION 

 

 

7. WORKING SETTING 

→ 4. OPENING/CLOSING DOORS 
 
 

8. TOOL PREPARATIONS 

→ 11. TOOL CHANGE 

 

MACHINING 
 

MACHINING 
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9. TOOL CHANGE 

10. CUTTING FLUID SUPPLY 

11. CHIP DISPOSAL 

12. AUTOMATIC OPERATION
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1. MAIN OPERATION PANEL 
 

The main operation panel is used to perform the following operations; 

‧Manual / Automatic operation 

‧Turning functions on/ off and changing operating modes 

‧Registering and editing NC programs 

‧Inputting tool offset values and work coordinate system settings 

‧Changing parameters 

‧Display alarm screens and maintenance operations 
 
 

1.1 MAIN OPERATION PANEL FUNCTIONS 
 
 

Reference point / 

Status / Alarm 
 
 
 

Spindle tool number 

display 
 
 
 
 
 
 
 
 
 
 
 
 

Axis selection function 
 
 

OT Release 
 
 
 
 

Axis Rapid travel 

function 
 
 
 
 

Spindle manual 

operation 
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M03 Spindle ON 

CLOCKWISE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Spindle STOP 
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M04 SPINDLE 

ON COUNTER- 

CLOCKWISE
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PROGRAMMING FUNCTION 

BUTTON 
 
 

CUTTING FUNCTION 

BUTTON 
 
 
 
 
 

 

OPTION FUNCTION BUTTON 
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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. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Air blast button: 

Press this button to start air blast, press it again to stop it 
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PROGRAMMING FUNCTION 

BUTTON DESCRIPTION 
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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 you push this button, you need to restart the main power. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

L/R button for tool magazine: 

This function is not available in this machine. 
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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 
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DESCRIPTION OF MODE SELECT SWITCH 
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PROGRAM START / 

FEED HOLD DESCRIPTION 
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Ready and program protection key button 

After press “power control on” button, press this button to make 

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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SIGNAL LIGHT DESCRIPTION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

STATUS LAMPS DESCRIPTION 
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LAMP ATC ALARM 

WHEN ATC NOT INPOSITION, THIS LAMP LIGHTS 
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Manual tool holder clamp/unclamp button 
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1.2 LCD CONTROLPANEL FUNCTION 
 
 
 
 
 
 
 
 
 

 

CF CARD 

INTERFACE 
 
 
 
 
 
 
 
 
 
 

MENU BACK 

SOFT KEY 
 
 
 

 

RESET KEY 

 
 
 
 
 
 
 
 
 
 
 

FUNCTION SOFT 

KEY 
 
 

 

ADDRESS/NUMERIC KEY 

 
 
 
 
 
 
 
 
 
 
 
CHANGE MENU 

SOFT KEY 

 
 
 
 
 
 

 

EDIT KEYS 

HELP KEY 

CANEL KEY 

 
SHIFT KEY 

 
 

PAGE 

UP/DOWN 

KEYS 

 
 
 
 
 
 
 
 
 
 
 
 
 
CURSOR KEYS 
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FUNCTION KEYS 

 
 

INPUT KEY 
 
 
 
PROGRAM 

SINGLE BLOCK 

END KEY
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1.3 DISPLAYING NC SCREEN 
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MDI KEYBORD FUNCTION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
65



 
 

 
 

M Code Define M Code Define 

M00 Program Stop M24 A axis mirror image 

M01 Optional program stop M30 Program End 

M02 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   

 

M Code Define 

M03 Spindle CW 

M04 Spindle CCW 

M05 Spindle stop 

M19 Spindle orientation 

M29 Rigid tapping 
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2. M_CODE LIST 

2.1 M_CODE LIST SELECT 
 
 

SPINDLE 

` 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PROGRAMMING 
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M Code Define M Code Define 

M06 Auto tool change M71 Tool pot down 

M41 
Magazine extend for M6 

macro 
M72 Arm move to catch tools 

M42 
Magazine tool command 

search for M6 macro 
M74 Arm move to exchange tools 

M52 Magazine extend M76 Arm return to home position 

M53 Magazine return M77 Tool pot up 

M66 
Auto tool change start for 

M6 
M90 Magazine search tool number command 

M70 
Automatic tool data table 

re-building 
M95 Arm trouble shooting 

 

M Code Define M Code Define 

M07 Cutting air blow on M15 High pressure coolant chip remove on 

M08 Coolant pump on M16 High pressure coolant chip remove off 

M09 Coolant pump off M48 CTS on 

M10 Cutting air blow off M50 Chip conveyor CW 

M13 Spindle CW and coolant on M51 Chip conveyor stop 

M14 Spindle CCW and coolant 

on 

  

 

 
 
 
 
 

 
PRECISION MACHINERY TOOLS 

 
 
 
 
 

 

VER.3 Operator’s Manual 

Chapter 3 
 
 

COOLANT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TOOL CHANGE 
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3. SETTING / CHANGING MAVHINE PARAMETER 

3.1 DISPLAYING PARAMETERS 
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3.2 SETTING PARAMTERS FROM MDI 
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4. Opening / Closing doors 

4.1 Opening / Closing Splashguard Door 
 
 
 
 
 

 

Operation Door Safety Guard 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Emergency Stop Button 
 
 
 

 

Figure 4.1 position of splashguard door and operation 
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5. TURNING ON / OFF POWER SUPPLY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MAIN POWER SWITCH 
 
 
 
 

 

POWER OFF BUTTON 
 
 

POWER ON BUTTON 
 
 
 

Figure 5.1 LOCATION OF POWER SUPPLY SWITCH AND BUTTON 
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6. DATA REGISTRATION / EDITING 

6.1 NC Program Registration ( 3 Methods ) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

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 
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Procedure 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Tool Compensation 

Memory A 
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Tool Compensation 

Memory C 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Explain 
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6.3 Number Of Tool Offset Value 
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6.4 Registration Of Workpiece Offset Value 
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7. WORKPIECE SETTING 
 

Workpiece attachment and detachment 
 

1. WORKPIECE ATTACHMENT AND DETACHMENT 

Workpiece restrictions 

 

2. WORKPIECE RESTRICTIONS 
 
 

1. WORKPIECE ATTACHMENT AND DETACHMENT 

 
 

1-1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

650 mm 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

650 mm 
 
 
 
 

325 mm 

 
` 

 
 
 
 
 
 
 
 
 
 
 

 

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 
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Figure 1-2 Tool clamp / unclamp button



 
 

 
 

Items Maximum Value 

Storage Capacities 24 Tools 

Maximum Tool Diameter Allowed for 

Continuous Mounting 

125(4.9) 

mm( inch) 

Maximum Tool Diameter with Adjacent 

Post Empty 

200( 7.8) 

mm( inch) 

Maximum Tool Length 300 (11.8) mm( inch) 

Maximum Tool Weight 
6 ( 13.2)   ㎏(lb) 
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8.2 Tool storage limitations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8.3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Tool And Retention Stud combinations 
 
 

BT SHANK 
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CAT 40 STUD 
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DIN 40 STUD 
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9. Tool CHANGES 
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10. 

 

CUTTING FLUID SUPPLY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Spindle Side Coolant 

( Two Pipe For water ) 

( One Pipe For Air ) 
 
 

 

10.1 CUTTING FLUID SUPPLY UNIT FOR SPINDLE 
 
 
 
 
 
 
 
 
 
 

 

Base Coolant 
 
 

Terrace Cleaning Coolant 
 
 
 
 
 
 
 
 

10.2 CUTTING FLUID SUPPLY UNIT FOR BASE 
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Unit 
Setting Method 

Main 

Operation Panel 
M-Code 

Spindle Side Coolant  

M08 ( Start ) M09 ( 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 ) M09 ( Stop ) 

 

 
 
 
 
 

 
PRECISION MACHINERY TOOLS 

 
 
 
 
 

 

VER.3 Operator’s Manual 

Chapter 3 
 
 
 

Table 10.1 CUTTING FLUID SUPPLY UNIT OPERATION CHART 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

11. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

CHIP DISPOSAL 
 
 
 
 
 
 
 
 

 

Lift- Up Conveyor 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 11.1 LIFT- UP CONVEYOR 
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Coolant Tank 
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Oil Skimer 
 
 
 
 
 
 
 
 
 
 
 
 

 

Oil Level Indicator 
 
 

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 “CW” button as below, 

the conveyor rotation in forward 

direction . 

b. Press the “CW” button again, 

the conveyor be stop . 

2 ) Reverse Manual Operation 

a. Keep pressing the “CCW “ button 

as below, the conveyor rotation in 

reverse direction . 

b. Release the “CCW “button 

, the conveyor be stop . 
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12. 
 
 

1. 

 

AUTOMATIC OPERATION 
 
 

Program Edit Procedure 
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2. Program Configuration 
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3. Subprogram Call 
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4. Major Functions And Address 
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5. Force Mirror Image 
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6. Program Edit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7. ADD New Program 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
104



 
 

 
 

 
 
 
 
 

 
PRECISION MACHINERY TOOLS 

 
 
 
 
 

 

VER.3 Operator’s Manual 

Chapter 3 

 

8. Deleting Programs 
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9. Program Commanded Search 
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10. Edit Key 

Inserting a Word 
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Altering a Word 
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Deleting a Word 
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EXTENDED PART PROGRAM EDITING FUNCTION 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

11. Copy Program 
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Merging a Program 
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Replacement Of Words And Address 
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12. GRAPHICS FUNCTION 

Graphic Display 
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Dynamic Graphics Display 
 
 
 
 
 
 
 

Path Grpaph 
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1. Description About All Functions 

1.1 G Function 
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Note：( 1 ) The above example doesn’t consider the tool radius offset. For tool radius offset, please 

refer to the section of G40/G41/G42 Cutter compensation. 

( 2 ) In the program, the commanded dimension is φ 100mm. Because it doesn’t consider the 

tool radius offset, the actual dimension after cutting becomes φ 80mm. 
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1. SPINDLE HEAD 
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Item ENG-NAME Qty 

1 Main bracket 1 

2 M8*40mm screw 2 

3 Hexagonal nut 2 

4 Adjusting spacer for belt 2 

5 M6 safety washer 4 

6 M6*30mm screw 4 

7 Z axis left upper wipe 1 

8 M5*15mm screw 24 

9 Adjusting embedded bolt 6 

10 Z axis right upper wiper 1 

11 Z axis right under wiper 1 

12 Z axis left under wiper 1 

13 Left side guide plate 1 

14 Embedded guide plate 2 

15 Right side guide plate 1 

16 M14 safety washer 14 

17 M14*60mm screw 14 

18 Embedded plate 1 

19 Plastic oil hose (3/8*10p*6mm) 3 

20 Ball valve 3 

21 Straight connector (5.8mm*3.8PT) 1 
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2 ) SV6332 
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Item ENG-NAME Qty 

1 Main bracket 1 

2 M8*50mm screw 2 

3 Hexagon socket head nut 4 

4 Adjusting spacer for belt 2 

5 M6 safety washer 10 

6 Hexagon socket head screw 4 

7 Z axis left upper wipe 2 

8 M5*15mm screw 20 

9 Z axis right upper wiper 2 

10 M6*20mm screw 7 

11 M8*35mm screw 2 

12 M8*30mm screw 4 

13 M8 safety washer 4 

14 Adjustable spacer 2 

15 Head embedded plate 2 

16 O-ring 4 

17 Head embedded guide plate 2 

18 Left side guide plate 1 

19 Adjusting embedded bolt 9 

20 M16 safety washer 12 

21 M16*50mm screw 12 

22 Embedded plate cover 4 

23 Hexagon socket countersunk head screw 8 

24 Right side guide plate 1 

25 M6*10mm screw 4 

26 Under cover of head 1 

27 M6*40mm screw 2 

28 Ball valve 3 

29 Lube oil distributor 1 
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2. Column 
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Item ENG-NAME Qty Item ENG-NAME Qty 

1 Column 1 28 M12*45mm screw 10 

2 Ball screw 1 29 Weight balance support frame 1 

3 M10 safety washer 6 30 M10*20mm screw 4 

4 M10*30mm screw 6 31 Sprocket shaft 4 

5 M5*20mm screw 4 32 Needle bearing 4 

6 Z axis left stopper 4 33 Sprocket wheel 4 

7 Oil seal 4 34 Socket bolt 4 

8 Z axes motor adapter 1 35 Nut 4 

9 Bearing 6 36 Sprocket 2 

10 Outside bearing retainer 2 37 Weight balance case 1 

11 Bearing cap 2 38 Weight balance upper bearing socket 1 

12 M8 safety washer 12 39 M6 Safety washer 6 

13 M8*35mm screw 12 40 M6*25mm screw 6 

14 Inside bearing retainer 1 41 Linear bearing 2 

15 Lock nut 2 42 Restrain ring 2 

16 M12 safety washer 18 43 Weight balance under bearing socket 1 

17 
Tapping pin with internal thread 

(1~48”) 
4 

44 Weight balance guide 1 

18 M12*55mm screw 8 45 M12 washer 4 

19 Z axes motor adapter cover 1 46 M12*40mm screw 4 

20 M5 washer 4 47 Z direction cable chain bracket 1 

21 M5*15mm screw 4 48 M8 washer 12 

22 Z axis bearing case 1 49 M8*20mm screw 12 

23 Inside bearing retainer 1 50 Z direction cable chain 1 

24 Weight balance bracket 1 51 M24 safety washer 10 

25 M16 washer 1 52 M24*90mm screw 10 

26 M16*45mm screw 1 53 Weight balance guide plate 1 

27 M36 hanging ring 2    
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Item ENG-NAME Qty Item ENG-NAME Qty 

1 Column 1 26 Weight balance bracket 2 

2 Ball screw 1 27 M16 safety washer 8 

3 M12 safety washer 5 28 M16*50mm screw 8 

4 M12*30mm screw 5 29 Sprocket bolt 4 

5 M6*20mm screw 14 30 Nut 4 

6 stopper 1 31 Sprocket 2 

7 Oil seal 4 32 Weight balance support frame 2 

8 M14 safety washer 10 33 Sprocket wheel M36 hanging ring 2 

9 Z axes motor adapter 1 34 Sprocket shaft 4 

10 Bearing 6 35 Needle bearing 8 

11 Bearing cap 2 36 Sprocket wheel 4 

12 M8 safety washer 12 37 Hole cover of column back 2 

13 M8*30mm screw 12 38 Weight balance bracket 2 

14 Inside bearing retainer 2 39 M10 washer 10 

15 Lock nut 2 40 M10*35mm screw 10 

16 
Tapping pin with internal 

thread(1~48”) 
4 41 Restrain ring 2 

17 M14*60mm screw 10 42 Linear bearing 2 

18 motor adapter cover 1 43 Hexagon socket head screw 6 

19 M5 washer 8 44 Weight balance under bearing socket 1 

20 M5*15mm screw 8 45 Weight balance case 1 

21 M6*15mm screw 20 46 Weight balance upper bearing socket 1 

22 stopper 2 47 Weight balance guide 1 

23 Stopper base 1 48 M24*90mm screw 12 

24 M6 safety washer 36 49 M24safety washer 12 

25 Z axis bearing case 1 50 Under weight balance bracket 1 
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Item ENG-NAME Qty 

1 Base 1 

2 M36 hanging ring 2 

3 Ball screw 1 

4 M10 safety washer 6 

5 M10*30mm screw 6 

6 M5*20mm screw 4 

7 Y axis left stopper 4 

8 Oil seal 4 

9 Y axes motor adapter 1 

10 M12 safety washer 10 

11 M12*50mm screw 10 

12 Tapping pin with internal thread(1~48”) 4 

13 Bearing 6 

14 Outside bearing retainer 1 

15 Bearing cap 2 

16 M8 safety washer 12 

17 M8*35mm screw 12 

18 Inside bearing retainer 2 

19 Lock nut 2 

20 Y axes motor adapter cover 1 

21 M5 washer 4 

22 M5*15mm screw 4 

23 Axis bearing case 1 

24 Outside bearing retainer 1 

25 Adjustable level base 12 

26 Adjustable level nut 12 

27 Adjustable level bolt 12 
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Item ENG-NAME Qty Item ENG-NAME Qty 

1 Base 1 19 Ball screw round bellow cover 1 

2 M36 hanging ring 2 20 Axis bearing case 1 

3 Ball screw 1 21 M6*20mm screw 2 

4 M12 safety washer 5 22 Cable chain bracket 1 

5 M12*30mm screw 5 23 Cable chain 1 

6 Oil seal 4 24 M5*15mm screw 8 

7 Y axes motor adapter 1 25 M5 washer 4 

8 M14 safety washer 10 26 Adjustable level bolt 12 

9 M14*60mm screw 10 27 Adjustable level nut 12 

10 
Tapping pin with internal thread 

(1~48”) 
4 28 Adjustable level base 12 

11 Y axes motor adapter cover 1 29 Lock nut 2 

12 M6*15mm screw 12 30 Stopper base 1 

13 M6 washer 12 31 Stopper 4 

14 Bearing 6 32 Y axis stopper bracket ( left ) 1 

15 Bearing cap 2 33 Y axis stopper bracket ( right ) 1 

16 M8 safety washer 12 34 M8 washer 2 

17 M8*30mm screw 12 35 M8*25mm screw 2 

18 Inside bearing retainer 2 36 M6 safety washer 2 

19 Ball screw round bellow cover 1    
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Item ENG-NAME Qty Item ENG-NAME Qty 

1 Saddle base 1 34 M12*55mm screw 20 

2 Ball screw 1 35 X axis embedded guide plate 4 

3 M10 safety washer 6 36 O-ring 4 

4 M10*30mm screw 6 37 X direction cable chain bracket 1 

5 M5*20mm screw 4 38 X axis nut base 1 

6 X axis left stopper 4 39 Table embedded plate 2 

7 Oil seal 4 40 Table 1 

8 X & Y axes motor adapter 1 41 Adjustable spacer 2 

9 Bearing 6 42 M8*30mm screw 4 

10 Outside bearing retainer 1 43 M6 safety washer 4 

11 Bearing cap 2 44 M6*20mm screw 4 

12 M8 safety washer 16 45 X axis right front wiper 1 

13 M8*35mm screw 14 46 X axis right rear wiper 1 

14 Inside bearing retainer 2 47 X axis left front wiper 1 

15 Lock nut 2 48 X axis left rear wiper 1 

16 M12 safety washer 27 49 Y direction cable chain 1 

17 
Tapping pin with internal thread 

(1~48”) 
6 50 M8 washer 

2 

18 M12*50mm screw 10 51 M8*25mm screw 2 

19 X & Y axes motor adapter cover 1 52 Y axis left outside wiper 2 

20 M5 washer 4 53 Y axis right rear wiper 1 

21 M5*15mm screw 68 54 Y axis left rear wiper 1 

22 Axis bearing case 1 55 Y axis right outside wiper 2 

23 Outside bearing retainer 1 56 Y axis support embedded plate 1 

24 X direction cable chain bracket 1 57 Embedded saddle plate 1 

25 M6 washer 9 58 Y axis right front wiper 1 

26 M6*15mm screw 9 59 Y axis left front wiper 1 

27 Cable chain 1 60 M14*60mm screw 10 

28 M4*8mm screw 4 61 M14 safety washer 10 

29 X axis left front pressure plate 1 62 Right saddle pressure plate 1 

30 X axis right front pressure plate 1 63 Left saddle pressure plate 1 

31 Adjustable embedded bolt 14 64 Embedded saddle guide plate 2 

32 X axis left rear pressure plate 1 65 O-ring 4 

33 X axis right rear pressure plate 1   20 

 

 
 
 
 
 
 
 

 
PRECISION MACHINERY TOOLS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
260 

 
 
 
 
 
 
 

 
VER.3 Operator’s Manual 

Chapter 7 



 
 

 
 

 
 
 
 
 
 
 

 
PRECISION MACHINERY TOOLS 

 
 
 
 
 
 
 

 
VER.3 Operator’s Manual 

Chapter 7 

 

2 ) SV6332 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

261



 
 

Item ENG-NAME Qty Item ENG-NAME Qty 

1 Saddle base 1 28 X axis embedded guide plate 4 

2 Ball screw 1 29 M12*50mm screw 6 

3 M12 safety washer 11 30 X axis nut base 1 

4 M12*30mm screw 5 31 Table embedded plate 2 

5 Oil seal 4 32 Adjustable spacer 2 

6 X axis left stopper 1 33 M8*35mm screw 6 

7 Oil seal 11 34 X axis left front wiper 2 

8 M6*15mm screw 8 35 M5*15mm screw 60 

9 M14*60mm screw 10 36 M6 safety washer 4 

10 
Tapping pin with internal thread 

(1~48”) 
6 37 M6*20mm screw 7 

11 M14 safety washer 10 38 X axis right front wiper 2 

12 X axes motor adapter 1 39 Table 1 

13 Bearing 6 40 X direction cable chain bracket 1 

14 Bearing cap 2 41 M4 safety washer 4 

15 M8 safety washer 16 42 M4*10mm screw 4 

16 M8*30mm screw 12 43 cable chain 1 

17 Inside bearing retainer 2 44 Y axis left outside wiper 2 

18 X axes bearing case 1 45 Y axis left inside wiper 2 

19 Adjustable embedded bolt 14 46 Y axis right inside wiper 2 

20 X axis left rear pressure plate 1 47 Y axis right outside wiper 2 

21 X axis left front pressure plate 1 48 Embedded saddle plate 1 

22 X axis right front pressure plate 1 49 Y axis support embedded plate 1 

23 
Hexagon socket countersunk head 

screw 
24 50 Right saddle pressure plate 1 

24 X direction cable chain bracket 12 51 Left saddle pressure plate 1 

25 X axis right rear pressure plate 1 52 O-ring 4 

26 M16*60mm screw 32 53 Embedded saddle guide plate 2 

27 M16 safety washer 32 54 Lock nut 2 
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5. Lubrication 

5.1 Saddle Distributor 

1 ) SV4328 / SV5128 
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Item Size Eng- Name Qty 

1. PKD6 Tee 2 

2. PB6 Nipple 8 

3. PA6 Bushing 8 

4. HBL-4 Quantitative Distributor 1 

5. HBL-5 Quantitative Distributor 2 

6. PAN4 Nut 17 

7. PB4 Nipple 34 

8. PA4 Bushing 17 

9. PH4-1 Street Elbow 17 

10. PH601 Street Elbow 2 

11. HBL-3 Quantitative Distributor 1 

12. PQ101 Coupling 2 

13 PG01 Plug 1 
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Connect A with oil tube ( B085-T060 ) 
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Item Size Eng- Name Qty 

1. JD6 Coupling 1 

2. PB6 Nipple 9 

3. PA6 Bushing 9 

4. PH601 Street Elbow 7 

5. HBL-4 Quantitative Distributor 3 

6. PAN4 Nut 17 

7. PB4 Nipple 34 

8. PA4 Bushing 17 

9. PH4-1 Street Elbow 17 

10. HBL-5 Quantitative Distributor 2 

11. PG01 Plug 1 
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Item Type Eng - Name Qty 

1. PH4-1 Street Elbow 1 

2. PB6 Nipple 7 

3. JD6 Coupling 1 

4. PH601 Street Elbow 3 

5. PKD6 Tee 1 

6. HBL-4 Quantitative Distributor 1 

7. PQ01 Plug 2 

8. PAN4 Nut 9 

9. PB4 Nipple 18 

10. PA4 Bushing 9 

11. PD401 Coupling 8 

12. HBL-5 Quantitative Distributor 1 
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Connect B with oil tube 

VL110-T065 
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Item Type Eng - Name Qty 

1. PA6 Coupling 9 

2. PB6 Nipple 9 

3. PH601 Street Elbow 2 

4. HBL-4 Quantitative Distributor 3 

5. PAN4 Nut 17 

6. PB4 Nipple 34 

7. PA4 Bushing 17 

8. PH4-1 Street Elbow 17 

9. PG01 Plug 1 

10. JD6 Coupling 1 

11 HBL-5 Quantitative Distributor 1 
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5.3 Spindle Distributor 
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Item Type Eng - Name Qty 

1. PA6 Bushing 1 

2. PB6 Nipple 1 

3. PQ101 Coupling 1 

4. PH601 Street Elbow 1 

5. HBL-3 Quantitative Distributor 1 

6. PAN4 Nut 7 

7. PB4 Nipple 14 

8. PA4 Bushing 7 

9. PH4-1 Street Elbow 7 

10. PG01 Plug 1 
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Connect C with oil tube ( VL110-T065 ) 
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Item Type Eng - Name Qty 

1. PG01 Plug 1 

2. PB6 Nipple 3 

3. PA6 Bushing 3 

4. PH601 Street Elbow 1 

5. HBL-5 Quantitative Distributor 1 

6. PB4 Nipple 14 

7. PAN4 Nut 7 

8. PA4 Bushing 7 

9. PH4-1 Street Elbow 7 

10. HBL-4 Quantitative Distributor 1 

 

No. Type Item Quantity 

1. PA6 Sleeve cap 3 

2. PB6 Sleeve 3 

3. PKD6 Tee 1 

4. PH601 Angle 

coupling 

2 

 

 
 
 
 
 
 
 

 
PRECISION MACHINERY TOOLS 

 
 
 
 
 
 
 

 
VER.3 Operator’s Manual 

Chapter 7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.4 Auto lubrication System 

1 ) SV4328 / SV5128 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

269 
 



 
 

 
 Item Type Eng - Name Qty 

1 PKD6 Tee 2 

2 PB6 Nipple 10 

3 PA6 Bushing 10 

4 JD6 Coupling 2 

5 PH4-1 Street Elbow 3 
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Brand 

Item 
Mobil Shell Esso Casirol CPC. 

空氣壓力 

Air pressure 
Rarus 424 

Corena 

S32 
Teresso 32 

Hyspin VG32 

Perfecto T32 
Circulation R32 

硬潤滑油軌 

Rail guide 
Vactra 2 

Tonna 

T68 
Febis K68 Magna BD68 Way Lubricant68 

線潤滑油軌 

Linear guide 
Vactra 1 

Tonna 

T32 
Febis K32 Magna GC32 Way Lubricant32 

主軸油冷機 

Spindle coolant 
Velocite 10 Turbo T32 

Spinesso 

22 

Hyspin VG32 

Perfecto T32 
Spindle R22 

油壓箱 

Oil pressure 
DTE Ligbt Tellus 32 Nuto H32 Hyspin AWS32 Circulation R32 

旋轉工作台 

齒輪系統 

Table & 

connected gear 

Mobile Gard 
Omala 

EP150 

Spartan 

EP150 
Alpha SP150 

E.P. Lubricant 

HD150 

主軸齒輪箱 

Spindle motor & 

gear box 

DTE Heavy 

DTE Medium 
Tellus 68 Nuto H68 Alpha SP68 Circulation R68 

ATC 凸輪箱 

Arm & gear box 

Mobile Gear 

600 

Mobile Gear 

632 

Omala 

EP320 

Spartan 

EP320 

Alpha SP320 

Alpha EP320 

E.P. Lubricant 

HD150 
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Item NAME SIZE Qty Item NAME SIZE Qty 

1 
Hex Socket- 

Head Screw 
M6xP1.0x30 6 33 Bush R1267A 1 

10 Spindle R2059A 1 34 Disk Spring 40*20.4*2.5 56 

11 Pull Stud R1122D 1 35 O-Ring ID34.7,W3.5 2 

12 Steel Bearing 70BNR10STYNDUELP4 2 36 
Hex Socket- 

Head Screw 
M6xP1.0x35 8 

13 Washer R0013C 2 37 Nut YSR M16*P1.5 1 

14 Blot SNA4(90101) 6 38 Adapter Seat R1033D 1 

15 Nut YSF M70*P2 1 39 
Hex Socket- 

Head Screw 
M5xP0.8x45 6 

16 Collar R1266A 1 4 Fixed Key R0021B 2 

17 Round Key R4180B 1 40 O-Ring ID51.6,W5.7 2 

18 Nut R1314B 1 41 Nut R1034C 1 

19 Sensor Ring R1152E 1 42 O-Ring ID11.8,W2.4 2 

2 O-Ring ID29.7,W3.5 1 43 Bracket R1035B 4 

20 O-Ring ID107.67,W1.78 1 44 Cylinder Seat R1032D 1 

21 O-Ring ID4.8,W1.9 1 45 
Hex Socket- 

Head Screw 
M6xP1.0x40 4 

22 O-Ring ID134.4,W3.1 1 46 O-Ring ID23.4,W3.1 1 

23 Collect BT40-45°(90003) 1 47 Collar R0010A 2 

24 Shaft R8419A 1 48 Collar R0008B 2 

25 O-Ring ID21.8,W2.4 2 49 Collar R5054A 1 

26 Collar R5198A 1 5 Cover R2062A 1 

27 Collar R5199A 1 6 Collar R0006B 1 

28 Collar R1114A 1 7 Collar R5055A 1 

29 O-Ring ID139.4,W3.1 4 8 Plug PT1/8 3 

3 
Hex Socket- 

Head Screw 
M6xP1.0x20 2 9 Jacketing R1271A 1 

30 O-Ring ID64.4,W3.1 1     

31 Spring Pin φ5x16 2     

32 Belt Pulley R1265B 1     
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Item NAME SIZE Qty Item NAME SIZE Qty 

1 Driver Key #40 2 21 
Hex socket- head 

screw 
M8*P1.25*25 6 

2 Shaft V10F02 1 22 Blot 6*6L 6 

3 Cover V10E03 1 23 O-Ring G140 2 

4 Jacketing KC14008-A 1 24 Bearing 70BNR10H 1 

5 Collar KC141005 1 25 O-Ring G145 4 

6 Collar KC141004 1 26 O-Ring P22A 1 

7 Spindle body V10E01 1 27 Disk spring 40*20.4*2.5 72 

8 Collar KCA141011C 1 28 Nut YSF M70*P2.0 1 

9 Collar KCA141012C 1 29 Round key 8*7*40L 2 

10 Pull stud V10F17 1 30 Round key 5*5*15L 2 

11 Washer KC141025B 1 31 O-Ring P35 1 

12 Washer V10A25 1 32 Nut M60*P1.5 1 

13 Collar V10F07 1 33 
Hex socket screw - 

no head 
M5*P0.8*8L 4 

14 Pulley V10F13 1 34 Collar WRS-08 1 

15 Bush V10F15 1 35 O-Ring P16 1 

16 Washer KC141025F 1 36 O-Ring P15 1 

17 Nut KCA141019H 1 37 
Hex socket- head 

screw 
M5*P0.8*12L 12 

18 CTS connector V10F29 1     

19 Cylinder Seat V10F30 1     

20 
Hex socket- 

head screw 
M6 * P1.0*18 2     
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7. MAGAZINE 
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Item Name Size Qty. 

1 Elbow Quick Coupling ∅10mm_1/4" 1 

2 Elbow Quick Coupling ∅10mm_1/4" 1 

3 Solenoid 1/4" 五口二位_雙電控 1 

4 Air Pressure Switch 1/4" 1 

5 Reducing Bush 1/4"x3/8" 3 

6 Cross Joint 3/8" 1 

7 Hex. Double Joint 3/8" 1 

8 Solenoid 1/4" 二位二通 1 

9 Hex. Double Joint 1/4" 1 

10 Elbow Hex. Double Joint 1/4" 2 

11 Adapter MACP300 T10 1 

12 Straight Quick Coupling ∅10mm_3/8" 1 

13 Straight Coupling 1/4"T*3/8"T 1 

14 Control Valve Seat 1/4"*2 聯 1 

15 Solenoid MUSC-220-4E1-DC24 附燈 1 

16 T-Joint 3/8" 1 

17 Quick Coupling ∅12mm_3/8" 1 

18 Pressure Control Valve MACP300-12A 1 

19 Filter Regular Unit MACP300-12A 1 

20 Pressure Display 1.5" 10KG/PSI 1 

21 Solenoid 3/8" 三口二位_單電控 1 

22 Elbow Quick Coupling ∅8mm_3/8" 1 

23 Speed Control Joint ∅8mm_1/4" 1 

24 Lubricator Regular Unit Seat 55cc MACP300-12A 1 

25 Elbow Quick Coupling ∅10mm_3/8" 1 

26 Quick Coupling ∅10mm_1/4"*90 度 1 

27 Hex. Socket plug 1/4" 4 

28 Elbow Hex. Double Joint 3/8" 1 

29 Silencer 1/4" 3 
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1. Replacing fuse on control unit 
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2. Replacing battery 
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2.1 When a lithium battery is used 

- Replacement procedure 
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2.2 When alkaline dray cells ( size D ) are used 
 

- Replacing the battery 
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2.3 Battery for separate absolute pulse coders ( 6VDC ) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Replacing a battery 
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2.4 Battery for absolute pulse coders Built into the built Motor ( 6VDC ) 
 
 
 
 
 
 
 
 
 

3. Replacing fan unit 
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3.1 Replacement procedure 
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4. High Speed High Accuracy Machining Control Function 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.1 AI Advanced Preview Control ( AI-APC ) 

Format： 

G05.1 Q_： 

Explanations： 

Q1：AI advanced preview control ON 

Q0：AI advanced preview control OFF 

The following functions become effective in the AI-APC mode. 

1. Multiple blocks look – ahead bell-shaped acceleration / deceleration function 

before interpolation ( Maximum 30 block ). 
 
 

2. Linear acceleration / deceleration after interpolation. 
 
 

3. Automatic corner deceleration function. 
 
 

4. Feed rate clamp based on are radius function. 
 
 

5. Block overlap function ( Maximum 5 blocks ). 
 
 

6. Look-ahead feed forward function. 
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EX：O2233； 
 

： 
 

G05.1 Q1； 
 

： 
 

G05.1 Q0； 
 
 

M6T_； 
 
 

M30； 
 

4.2 AI NANO Contour Control ( AI NANO CC ) 

Format： 

G05.1 Q_： 

Explanations： 

Q1：AI NANO contour control ON 

Q0：AI NANO contour control OFF 

The following functions become effective in the AI NANO CC mode. 

1. Multiple blocks look – ahead bell-shaped acceleration / deceleration function 

before interpolation. 

2. Linear acceleration / deceleration after interpolation. 
 
 

3. Automatic corner deceleration function. 
 
 

4. Feed rate clamp based on are radius function. 
 
 

5. Block overlap function ( Maximum 5 blocks ). 
 
 

6. Look-ahead feed forward function. 
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7. NANO interpolation function 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

EX：O2233； 
 

： 
 

G05.1 Q1； 
 

： 
 

G05.1 Q0； 
 
 

M6T_； 
 
 

M30； 
 

4.3 AI NANO High Precision Contour Control ( AI NANO HPCC ) ( Optional Function ) 

Format： 

G05.1 P_： 

Explanations： 

P10000：AI NANO high precision contour control ON 

Q0：AI NANO high precision contour control OFF 

The following functions become effective in the AI NANO HPCC mode. 

1. Multiple blocks look – ahead bell-shaped acceleration / deceleration function 

before interpolation. ( Maximum 600 blocks ) 
 
 

2. Linear acceleration / deceleration after interpolation. 
 
 

3. Automatic corner deceleration function. 
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4. Feed rate clamp based on are radius function. 
 
 

5. Block overlap function ( Maximum 5 blocks ). 
 
 

6. Look-ahead feed forward function. 
 
 

7. Smooth interpolation function 
 
 

8. NANO interpolation function 
 
 
 
 
 
 
 
 
 
 
 
 

 

EX：O2233； 
 

： 
 

G05 P10000； 
 

： 
 

G05 P0； 
 
 

M6T_； 
 
 

M30； 
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4.4 Conditions for High Speed High Accuracy Control 

When the function of high speed high accuracy is commanded , the alarm No.5111 will occur if 

The following conditions are not satisfied. 
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4.5 Alarm Message 
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4.6 NURBS Function ( Optional Function ) 
 
 

4.6.1 Features and Advantages 

NURBS is the abbreviation of Non Uniform Rotational B – Spine .It is a type of free-form curve 

( free-form curved surfaces ) representation. It is often applied in mold design recently. 

( NURBS is supported by IGES , Initial Graphics Data Exchange Specification ). 

1. Features： 

1). Smooth over the entire length ( continuous liner and quadratic differentiation ) 

2). NURBS can represent quadratic curves ( such as a circle , ellipse , parabola and hyperbola ) 

that can not be represented with Bezier curves. 

3). It is a solution for problems of NC program used in mold cutting and achieves NURBS 

interpolation in mode of high speed high accuracy for mold cutting. 

2. Advantages of using the NURBS commands： 

1). Reduce the volume of memory occupied by the program. 

Because of fewer control points in NURBS interpolation, the volume of memory occupied 

by the program is reduced. 

2). High speed is not necessary for program transfer. 

Because memory of program is reduced , it is possible to do cutting in mode of high speed 

high accuracy without high speed of program transfer . 
 
 

Designing Mold Die 

 
 

Creating an NC part program 

CAD CAM 
 

Tool offset 

Control Points 

Weight Vector 

Knot vector 

 

Free – form curve 

or Surface 

 

NC program 
 

NURBS 

 
 
 

 

Less Data 

 

NURBS 

Interpolation 

 
 

NURBS etc. 
 
 
 
 
 
 

․Interpolation 

․Control point 
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4.6.2 Definition 
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Alarm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.6.3 Format 

The NURBS interpolation must be applied in the mode of AI NANO High Precision Contour 

Control ( AI NANO HPCC ) 

Format： 

G05 P10000； 

： 

G06.2 [ P ] K _ X _ Y _ Z [ R ] [ F ]； 

K _ X _ Y _ Z [ R ]； 

K _ X _ Y _ Z [ R ]； 

： 

K _ X _ Y _ Z [ R ]； 

K _； 

： 

K _； 
 

G01……………… 
 

： 

G05 P10000； 
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AI NANO HPCC Control ON 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AI NANO HPCC Control OFF
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Description of commands 

G06.2：NURBS Interpolation ON 

P_：Rank of NURBS curve 

X _ Y _ Z _：Control point 

R_：Weight 

K_：Knot 

F_：Feed rate 

4.6.4 Notation 
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4.6.5 Example 
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Item Name Qty 

1 
Rotary table side 

Motor power wire 
th 

4 clamp/unclamp switch wire 
th 

4 clamp/unclamp solenoid valve wire 

2 

2 Motor encoder wire 2 

3 

Machine side 

Motor encoder wire 2 

4 Motor power wire 2 

5 th 
4 clamp/unclamp switch wire 2 

6 th 
4 clamp/unclamp solenoid valve wire 2 

7 waterproof cover for item 4 2 

8 waterproof cover for item 3 2 
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5. Rotary table Interface Install Description 

5.1 Interface detail 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

3 
 

 

8 
 
 
 
 
 
 
 
 
 
 

2 
 
 
 
 
 
 
 
 
 
 

7 
 

4、5、6 
 
 
 
 

 
316 



 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 
 

 
PRECISION MACHINERY TOOLS 

 
 
 
 
 

 

VER.3 Operator’s Manual 

Chapter 8 

 

5.2 Parts description 
 
 

1 ) Motor power wire 

( Rotary table side ) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

4、5、6 ) Motor power wire 

(Machine side ) 

 
 
2 ) Motor encoder wire 

( Rotary table side ) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

7 ) waterproof cover 

for item 4 
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3 ) Motor encoder wire 

( Rotary table side ) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

8 ) waterproof cover 

for item 3



 
 

 
 

 
 

Item Name Wire number Remark 

1 th 
4 motor power AU.AV.AW.PE  

2 DC24V 24V For clamp/unclamp switch power 

3 Clamp switch 185  

4 Unclamp switch 186  

5 Z axis zrn switch 193  

6 th 

4 clamp/unclamp solenoid valve 277 
★Solenoid valve power is DC24V 

pls double check it 
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5.3 Terminal block input side wires description 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1 ) DC24V 
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2 ) clamp/unclamp switch ( 185、186 ) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Clamp detect 

( 185 ) 
 
 
 
 

 

3 ) clamp/unclamp solenoid valve power ( 257、0V ) 
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Unclamp detect 

( 186 )
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5.4 PLC description： 
 

1 ) M CODE： 

M25：A Axis Unclamp M26：A Axis Clamp 
 
 

2) 

 
 
A Axis Clamp / Unclamp Detect： 

Clamp Detect：X8.5      Unclamp Detect：X8.6 
 
 

3 ) Clamp/unclamp solenoid valve power：Y7.7 
 
 

4 ) Alarm message Description： 

AL1084：A AXIS UNCLAMP FINISH ERROR 

AL1085：A AXIS CLAMP FINISH ERROR 
 
 

5 ) Unclamp delay time : 

Timer NO.80 , setting value : 496 
 
 

6 ) Alarm Detect Timer : 

Timer NO.81 , setting value : 2000 → Unclamp 

Timer NO.82 , setting value : 2000 → clamp 
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6. Tool Setter Probe Install 
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1. Hardware assembly description 

Tool touch direction 
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2. hardware specification description 
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探針調整步驟： 
 
 
 
 
 

(1) Put the dial gauge on 

the main shaft and adjust the 

horizontal level of the stylus to 3μ or less. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

(2) L1 and L2 bolts at the back of 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

(3) L3 and L4 fine tuning bolts on 

TS27R can be used to adjust the top of TS27R can be used to 

pitch angle (Front/Back). adjust the degree of offset (Side). 

 

*If the front is too high, loose the L1 bolt but tighten up the L2 bolt. Do the opposite if the back is 

too high. 

*If the side of the L3 bolt is slightly higher, loose the L4 bolt and tighten up the L3 bolt. Do the 

opposite if the L4 bolt that is slightly higher. 

* The diameter of the column-style stylus: 12.7mm. 
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Software setup and calibration: 
 

 

TS27R Wiring 
 
 
 
 
 
 
 
 
 

G31 Signal testing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Check completed 

 

 

Please read the RENISHAW installation manual or 

Page 5 of this manual. 
 
 
 
 
 
 

 

Lightly press the stylus with hand and check the 

diagnostic parameter I/O of G31 of the controller 

to see if I/O has changed from 0 to 1. 

 
Execute a simple program to verify if SKIP signals 

enter the controller.  Under the MDI model, 

enter G91 G31 G01 Z-50. F30； 

M30； 

When running the program, the Z axis of the 

machine will move. At this point, gently press 

TS27R stylus and the machine should stop 

immediately. 
 
 
 

 

if there is no signal, please check the wiring 

again. 
 
 
 
 
 
 
 

 

SKIP signal : 

FANUC：X4.7 ( 18M )or X1004.7or F122 ( High speed SKIP I/O ) 
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Software Installation Descriptions： 
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(4) Software setup 

Language option (Error message) 
 
 
Initial numbers for co-variables Style of 
 
 
SKIP signal points 
 
 
The first safety retract height 

(from cutter tip to stylus) 
 
 
The second safety retract height 

(from cutter tip to stylus) 
 
 
Setting up the high speed feed rate 
 
 
Splitting into separated programs
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(5) Advanced Software setup 

(Avoid changing the default values) 

Position error 
 
 
Travel displacement 
 
 
Offset of cutter diameter 
 
 
measurement 

Withdraw quantity First contact feed rate



 
 

 
 

Program 

codes 

Program descriptions 

O9750 Variable store (Basic parameter setup) 

O9855 Calibrating the stylus (Stylus calibration program) 

O9856 Manual tool length setting (Manually measuring the length of the cutter) 

O9857 Auto length and diameter setting (Auto-cutter length/Cutter diameter 

measuring program) 

O9858 Rotating tool broken tool cycle (Broken cutter check program) 

 

 
 
 
 
 
 
 

 
PRECISION MACHINERY TOOLS 

 
 
 
 
 
 
 

 
VER.3 Operator’s Manual 

Chapter 8 
 
 

Measurement and calibration program: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Measuring program operation procedure: 
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Variables Content Descriptions 

#101 200 The first stylus contact feed rate 

#102 3 Compensation type (1 = A, 2 = B, 3 = C); default = 1 

#103 1 Single side measuring setup 

#104 2 TS25 direction setup (Please refer to the factory manual). 

#105 0.3 Withdraw quantity (please refer to the default manual); default = 0.3 

#106 0 Dual stylus (0 = NO, 1 = Yes) 

#107 1 Metric vs. English system (1 = mm, 0.04 = inch); default = 1 

#109 1 Compensation of the radius or the diameter (1 = radius, 2 = diameter); default = 1 

#110 10 Radius offset (when measurement cutter length) 

#111 100 If the cutter diameter is greater than this value, single-sided measurement will be carried out. 

#113 100 The first safety retract height (from cutter tip to stylus) 

#114 10 The second safety retract height (from cutter tip to stylus) 

#117 5 Over Travel displacement ( default = 5 ) 

#118 0 OTS probe (yes=1,NO=0) 

#120 520 Position of the variables; default = 520 

#121 1 Multi-axes setup: X axis (Please refer to the factory manual for the setup)) 

#122 2 Multi-axes setup: Y axis (Please refer to the factory manual for the setup)) 

#123 3 Multi-axes setup: Z axis (Please refer to the factory manual for the setup)) 

#124 2000 Feed rate from the longest cutter to the shorted cutter; default = 2000 

#125 5 Offset of cutter diameter measurement; default = 5 

#127 5000 High speed feed rate; default = 5000 

#128 1 Language option: 1 = English, 2 = German, 3 = French, 4 = Italian 

#138 200 Setup of the longest cutter (for a negative cutter length, enter negative value) 

#139 30 Setup of the shortest cutter(for a negative cutter length, enter negative values) 

#145 0.005 Error value determination; default = 0.005 
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Macro programs and setup: (Set the parameters before calibration.) 
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Setting up TS27R Orientation： 
 

# 10 4、#1 03 = sett ing up TS2 7 R orientation 
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TS27R Software calibration: 

Column probe 

O8000; 

G65 P9855 D12.7 R8. T1.; 

M30； 
 
 
 

Co-variables are saved by the calibrated 

values; 

＃520：Error of Z axial length 

＃521：Value of the stylus’ X axis 

＃522：Value of the stylus’ -X axis 

＃523：Value of the stylus’ Y axis 

＃524：Value of the stylus’ -Y axis 

＃525：Error of Z axis length (still) 

＃526：Error of Z axis length (in motion) 
 

 
Square stylus 

O8000; 

G65 P9855 R12.T1.X5.Y19. 

(1) Prepare a reference cutter that the length 

and diameter are known (Precision values) 

(2) Manually move the reference cutter to 

10mm above the stylus. Visually move the 

cutter as close to the center of the stylus as 

possible. 
 
 
T1：Enter the actual No.1 tool length into 

compensation 
 
 
R8：Diameter of the reference cutter is 8mm. 
 
 
D12.7：Diameter of the stylus is 12.7mm. 
 
 
 
 
X: Width of the stylus at the X axis 
 

 
Y: Width of the stylus at the Y axis 

M30; 
 
 
 
 

(Qq, Zz) can be included 

Qq: Distance of the travel 

Zz：Displacement of the Z axis when measuring the 

diameter of the cutter of the stylus 
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Manual cutter length measurement 

O8001; 

G65 P9856 T8. ; 

M30; 

Move the to-be measured cutter to about 10mm above the 

stylus of TS27R. Manually move the radius of the cutter 

so the tip of the cutter is at the center. Run this program to 

measure the length of the cutter and save the value in 

cutter compensation No.8. 

Manual cutter length measurement 

(in motion) 

O8002; 

G65 P9856 D12. ; 

D12 = Cutter diameter 

If cutter diameter exceeds 10mm, the radius 

measurement will be shifted. 
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TS27R Measuring programs: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Basic program structure G65 P9856 [ Tt Dd] 

[] can be added and entered 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Manual measurement: 

Move the cutter to 10mm above the stylus before carrying out the manual measuring program. 

There is no need to enter an approximated cutter compensation value into the compensation number. 

Automatic measurement: 

Enter an approximated cutter length of the radius into the compensation number for the program to 

determine how much the Z axis has to descend. 
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Auto-cutter diameter measurement 

O8004; 

G65 P9857 B2 T1. D12.; 

M30; 

B2→Auto-cutter diameter measurement 

T1→Enter the approximated cutter length 

into compensation No. 1. 

D12→Cutter diameter 

Basic program structure 

G65 P9857 B2 Dd[Ee Hh Jj Mm Qq Tt Ww Yy Zz] 

[] can be added and input 

Ee: Use A Type controller to input cutter compensation 

number ; 

B and C Type will be updated by the main shaft cutter 

number 

Hh: Tolerable error 

Jj: Empirical diameter of the radius 

Mm：Input M1 to avoid the message of “tool out of 

tolerance alarm, ” and change could occur in variable 

#146 (from 0 to 1). 

Qq: Distance of travel (Default: 5mm) 

Yy：Manually input cutter length 

Zz：Depth of the Z axis when measuring 

cutter diameter 

Ww：Use built-in safety retract height 

(#114) when increasing the safety retract 

height 
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Automatic cutter length measurement 

O8003; 

G65 P9857 B1 T4. ; 

M30; 
 
 

Basic program structure 

G65 P9857 B1 Dd [Hh Kk Mm Qq Tt Yy] 

[] can be added and input 
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B1→ Automatic cutter length measurement 

T4.→ After the measurement, the actual cutter 

length is updated in the cutter compensation No. 4. 
 
 
 
 

Qq: Distance of travel 

(Default: 5mm) 

Yy: Manually input cutter length 

Dd：Cutter diameter 

Hh：Tolerable error 

Kk：Empirical error value of the machine 

Mm：Input M1 to avoid the message of “tool out of tolerance 

alarm, ” and change could occur in variable #146 (from 0 to 1). 
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Automatic cutter length/diameter measurement 

O8005; 

G65 P9857 B3 T1. D12. ; 

M30; 

B3→Automatic cutter length/diameter 

measurement 

T1→Enter an approximated cutter length into 

compensation No. 1. 

D12 → Cutter diameter 

Basic program structure 

G65 P9857 B3 Dd[Ee Hh Jj Mm Qq Tt Ww Yy Zz 

Kk] [] can be added and input 

Ee: Use A Type controller to input cutter compensation 

number; B and C Type will be updated by the main shaft cutter 

number 

Hh: Tolerable error 

Jj: Empirical diameter of the radius 

Mm：Input M1 to avoid the message of “tool out of tolerance 

alarm, ” and change could occur in variable #146 (from 0 to 1). 

Qq: Distance of travel (Default: 5mm) 

Yy：Manually input cutter length 

Zz：Depth of the Z axis when 

measuring cutter diameter 

Ww：Use built-in safety retract 

height (#114) when increasing the 

safety retract height 

Kk：Empirical error of the machine 
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Broken cutter test 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
H 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The tolerable error of broken cutter determination (this tolerable error 

O8005; 

G65P9858 T1.H0.5.; 

M30; 

is bi-directional) is based on the broken cutter criteria set by the user. 

Once the range is exceeded, abnormal alarm will go off. 

BROKEN TOOL H0.5 = ±0.5 
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Special cutter measurement 

O8006； 

G65 P9857 B4 D12. T1.； 

M30； 

B4→Special cutter measurement 

D12→Cutter diameter 

T1→ Enter an approximate cutter length into compensation No. 1. 

Basic structure 

G65 P9857 B4 Dd[ Hh Mm Qq Tt Uu Yy Kk] 

[] can be added and input 

Hh: Tolerable error 

Mm：Input M1 to avoid the message of “tool out of tolerance 

alarm, ” and change could occur in variable #146 (from 0 to 1). 

Qq: Distance of travel (Default: 5mm) 

Uu: Blade teeth width 

Yy: Manually input cutter length 

Kk: Empirical error of the machine 
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Temperature increase compensation measurement program 

O8007； 

G65 P9859 C2. D12. T1. X510. Y511. Z512； 

M30； 

P9859Calling temperature increase 

compensation program 

C2→Saving and comparing the 

mechanical coordinate values 

X510→Putting X axis mechanical 

coordinate values into co-variable 

No. 510 

Y511→Putting Y axis mechanical 

coordinate values into co-variable 

No. 511 

Z512→Putting Z axis mechanical 

coordinate values into co-variable 

No. 512 

G65 P9859 Cc Dd Xx Yy Zz[ Hh Mm Tt 

Ww]   [] can be added and input 

Hh: Tolerable error 

Mm：Input M1 to avoid the message of “tool out of 

tolerance alarm,” and change could occur in variable 

#103 (from 0 to 1). 

C1: Saving mechanical coordinate values 

C2: Saving and comparing mechanical coordinate 

values 

Tt: Cutter compensation # 

Ww: Safe retract height (default = 3mm) 

Use C2 variables 

Put the comparing values in the co-variables. 

#100→X axis error 

#102→Z axis error 

#103→lag position 

#101→Y axis error 
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Normal condition: 

1. When the probe is not triggered, the LED on MI8 will be on. 

2. Once the probe is triggered, the LED on MI8 will go off. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MI8 interface card troubleshooting: 

(1) T o c a u s e a Short circuit to A1 and A2. At this stage, LED on MI8 should be on (normal), while 

Skip signal should be 0. 

(2) After removing the short circuit of A1 and A2, MI8 LED will go off, while Skip signal will be 1. If the 

LED cannot be turned on or the Skip signal is wrong, the interface box of MI8 is faulty. 
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TS27R probe troubleshooting: 

(1) Use a multi meter to measure resistance of the red line and the blue line of TS27R. 

(2) If the probe is triggered, the resistance should be close to 0. 

(3) If the probe is touched, the resistance should be ∞ (displayed as 1). 

If what you get is neither, then TS27R is faulty. 
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7. Compact Touch Probe 
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Specification： 
 

Dimensions: Length (76mm), Diameter (63mm) 

Unidirectional reproducibility: ±1μm (2σ) 

Trigger force (XY plane): Maximum→1.4N、Minimum → 0.75N 

Trigger force (Z plane): 5.2N 

Triggering orientation: ±X、±Y、+Z 

Type of batteries: 2 AA LTC batteries 

Stylus full stroke: XY Plane → ±18、+Z direction→11mm 
 
 

Note for hardware installation: 

For OMM/OMI-2 installation: 

When installing OMM or OMI-2, it is important to pay attention to the transmission range and the angle 

to avoid interferences. 
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MI12 Switch setup: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
354



 
 

Options 14 &15 Grounding wire 23& 24 Grounding wire SW3 

1 State of the probe State of the probe  

2 
SKIP state 

N/C 

State of the probe 

N/C 

 

3 
SKIP State 

N/O 

State of the probe 

N/C 

 

4 
State of the probe 

N/O 

SKIP State 

N/C 

 

5 
State of the probe 

N/O 

SKIP State 

N/O 
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OMI12 Setting up the switch: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Step 1: Take out the A and B bolts. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Step 2:Remove the lens cover. 

(Do not turn the lens cover, or the sealing ring may be 

damaged.) 
 
 
 
 
 
 
 

 

Step 3: Take out the panel. 
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1. Signal triggering state 
 
 
2. Signal triggering state 
 
 
3. Switch for abnormal low voltage alarm 
 
 
4. Switch for abnormal alarm
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1. Probe signal triggering state 
 
 
2. Probe signal triggering state 
 
 
3. Methods of M code activation 
 
 
4. Method of general activation 
 
 
5. Distance for receiving signals
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OMI-2 Light signaling： 
 
 
 
 
 
 
 
 
 
 
 
 

 

Yellow: Activation 
 
 
 
 

Red: Over-low voltage 
 
 
 

Use state: 

Green: Probe not triggered 

Red: Probe triggered 

 
 
 
Error signal: 

Red: No signal transmitted; 

Yellow: Weak signals; 

Purple: Delayed signal; 

Blue: The second set of 

signals received 

 
 
 
Red: No signal 

Signaled states: Green: 

Good; Yellow: 

Interfered or interrupted; 

 
 
 
 
 

OMP60 Methods for setting up the logic: 

1. Factory default inspection: 

Step 1 Take out the batteries from the probe (put batteries in if it is a new probe), and then put 

these batteries back into the probe. 

Step 2 The LED on the probe will display the following light signals continuously. 
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Optical deactivation or 

deactivation by turning 

Setting up short turn off 

period (12 seconds) 

Setting up long turn off 

period (134 seconds) 

Setting up medium turn 

off period (33 seconds) 

    

 

Turn off 

0 sec 

Turn on 

10ms 

Turn on 

20ms 

Turn on 

40ms 

    

 

Optical activation Activation by cutter holder Activation by turning 
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STEP 3 The LED on the probe will start to signal. 

 
 
 
 

→ 

 
 
 
 

→ 
 
 
 

 

STEP 4 Methods for turning on the probe. 
 
 
 
 
 
 
 
 
 
 
 

 

STEP 5 Methods for turning off the probe. 
 
 
 
 
 
 
 
 
 
 
 

 

STEP 6 Method for setting up logic signal filtering for probe triggering 
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Legacy 

( Initial filtering Turn off ) 

Legacy 

( Initial filtering Turn on ) 

Modulated 

   

 

Low mode Normal mode 

  

 

Saving mode Standard mode 
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STEP 7 Optical transmission model 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

STEP 8 Battery saving setting up modes 
 
 
 
 
 
 
 
 
 
 
 

STEP 9 Battery volume 
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Optic activation Activation with the cutter Activation by turning 
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1. Methods for setting up the logic： 
 

STEP 1 Remove the batteries from the probe. 

STEP 2 Press down the stylus slightly to create an angle (See Figure 1), and then 

put the batteries back to the stylus. First entering the probe setup mode, and until the 

red light of the probe blinks for five times, let go of the stylus to the normal condition 
 

(See Figure 2). ( 如圖二 ) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 
 
 

STEP 3 Enter the logic adjustment mode. 

STEP4 Methods for probe activation. 
 
 
 
 
 
 

Gently touch the stylus (about 3 seconds) to change the option. into the next 

adjustment choice. When you make the choice, gently press the stylus for more 

than 4 seconds to enter 
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Optical deactivation or 

deactivation by turning 

Setting up the short 

turn off period 

(12 seconds) 

Setting up the 

medium turn off 

period 

(33 seconds) 

Gently touch the stylus 

(about 3 seconds) 

to change the option. 

Setting up the long 

turnoff period 

(134 seconds) 

    

 

Turn off 

0 sec 

Turn on 

10ms 

Turn on 

20ms 

Turn on 

40ms 

    

 

Legacy 

( Initial filtering Turn off ) 

Legacy 

( Initial filtering Turn on ) 

Modulated 
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STEP 5 Methods for turning off the probe 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

STEP 6 Method for setting up logic signal filtering for probe triggering 
 
 
 
 
 
 
 
 
 

Gently touch the stylus (about 3 seconds) to change the option. After you have made the choice, 

gently press the stylus for more than 4 seconds to enter into the next adjustment selection. 
 
 

STEP 7 Optical transmission modes 
 
 
 
 
 
 
 
 
 

Gently touch the stylus (about 3 seconds) to change the option. After you have made the choice, 

gently press the stylus for more than 4 seconds to enter into the next adjustment selection. 
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Saving mode Standard mode 
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STEP 8 Battery saving setting up modes 
 
 
 
 

 

Gently touch the stylus (about 3 seconds) to change the option. 
 
 

Do not immediately press down the stylus. Gently press down the stylus for 4 

seconds or more and the procedure will go back to Step 4 and the previous 

setting will not be saved. 
 
 
 

Save the setting： 
 
 

Yes： 
 
 

1 ) Do not touch the stylus and the setting will be automatically saved after 20 seconds.。 
 

2 ) Remove the batteries from the stylus and the setting will be automatically 

saved. 
 
 
 

No： 
 

Gently press down the stylus for 4 seconds or more and the procedure will go 

back to Step 4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

364 



 
 

 
 
 
 
 
 
 

 
PRECISION MACHINERY TOOLS 

 
 
 
 
 
 
 

 
VER.3 Operator’s Manual 

Chapter 8 
 

 

Software setup and calibration: 
 
 

 

Check the hardware： 
 

 

Wiring of MI12 or OMI-2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

G31 Signal testing 
 
 
 
 
 
 
 
 
 

 

Check completed 

 

Please read the RENISHAW Installation 

Manual or Page 5 or 8 of this manual. 
 
 

 

Gently press the stylus with hand and check 

controller G31's diagnostic parameters I/O to 

see if there is a change from 0 to 1. 

Execute one simple program to verify 

whether the SKIP signal enters the controller. 

Entry under the MDI model: 

G91 G31 G01 X-50. F30.; 

M30; 

When executing the program, the Z axis of 

the machine would move. At this point, gently 

press the stylus of OMP60, and the machine 

should stop automatically. 
 
 
 
 
 

 

If there is no signal, please check the wiring 

again. 

 
 
 
 

Location of SKIP signal point: 

FANUC 18M: X1004.7 or High speed SKIP I/O F122 
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Measurement program operation procedure: 
 
 
 
 
 

O9724 parameter setup 
 
 
 
 
 
 
 
 
 

 

O9810 Displacement protection program testing 
 
 

O9801 Calibration of the length of the Z axis (OMP60 Length compensation) 
 
 

O9802 Main shaft offset calibration (Dial gauge can be used to adjust the offset 
 
 

O9803 

 
 
Calibration of the spherical radius (Calibration of the radius of the stylus ball) 
 
 
 
 
 
 
 
 
 
 

 

Workpiece measuring program 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

366



 
 

 
 
 
 
 
 
 

 
PRECISION MACHINERY TOOLS 

 
 
 
 
 
 
 

 
VER.3 Operator’s Manual 

Chapter 8 
 
 
 
 

Parameter setup: (Set up the parameters before calibration) 
 

% O9724(SETTINGS) 

#120=1(SELECT OPTIONS) → Setting up the cutter compensation model 

（Please refer to the table below for the setup）. 

M98P9723 

G90G80G40 

IF[#4008NE49]GOTO1 

#3000=89(NO TOOL LENGTH ACTIVE) N1 

IF[#4006EQ20]GOTO4 

IF[#4006EQ70]GOTO4 

#123=.05(INPOS ZONE MM) 

#129=1 

#119=5000(FAST FEED MM) → Speed setup for High speed feed (Default 5000) 

GOTO5 

N4 

#129=04 

#123=.002(INPOS ZONE INCH) 

#119=200(FAST FEED INCH) N5 

IF[#506LE0]GOTO6 

% 

GOTO7 

N6 

#506=.5 → Withdraw volume setup (Default 0.5） 

N7 

M99 

IF[#506GT1]GOTO6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

367



 
 

#120 Setup for the mode of cutter compensation 

 Controller models 

Tool compensation Abnormal tolerable error (公差) 

display 

Fanuc 10/11/15 M 

(Meldas) 

Fanuc 0/6/18 M 

Type A 

Type B 

Type C 

Note and generate abnormal alarm 

Note and generate abnormal alarm 

Note and generate abnormal alarm 

#120=1 

#120=2 

#120=3 

#120=9 

#120=10 

#120=11 

Type A 

Type C 

Type B 

Note 

Note 

Note 

#120=4 

#120=5 

#120=6 

#120=13 

#120=15 

#120=14 
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Check the number of OFFSET cutter compensate sets: 
 

If the number of cutter compensate sets is greater than 200, please turn on program 

O9723, change from #27=2000 to #27=10000, and change from #28=2200 to #28=11000. For any 

changes in numbers, such as changing from =2000 to=10000 

O9723 ( REN * ACT * OFFSET ) 

#27 = 2000 ( L * GEOM * 10000 ) 

#28 = 2200 ( L * WEAR * 11000 ) 

#116 = # [ #27 * #4111 ] 

IF [ #120 AND 3 EQ 1 ] GOTO 1 

#116 = # [ #27 + #4111 ] + # [ #28 + #4111 ] 

N1 

M99 

% 

If the number of cutter compensation sets is greater than 200, turn on O9732 program, change from 

#27=2000 to #27=10000, change from #28=2200 to #28=11000, change from #29=2600 to 

#29=12000, and change from #30=2400 to #30=13000. For any changes in number, such as changing 

from =2000 to=10000, 

O9732 ( REN * OFFSET * TYPE ) 

#27 = 2000 ( L * G-W ** 11000 ) 

#28 = 2200 ( L * WEAR * 11000 ) 

#29 = 2600 ( R * WEAR * 12000 ) 

#28 = 2400 ( L * GEOM * 13000 ) 

IF [ #23 EQ 1 ] GOTO 11 

IF [ #120 AND 8 NE8 ] GOTO 6 
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Corresponding table for measurement output 

 Terminal plane 

measurement 

Groove / Convex 

ribs 

Aperture / 

column 

Outer and inner 

corner 

measurement 

The fourth axis 

measurement 

X/Y axis angle 

measurement 

 G65 P9811 G65 P9812 G65P9843 G65 P9815 

P9816 

G65P9817/18 G65 P9814 

#135 X axis location X axis location X axis location X axis location   

#136 Y axis location Y axis location Y axis location Y axis location   

#137 Z axis location      

#138 Size Size Size Size   

#139    X Axis angle Angle of the 

fourth axis 

Angle 

#140 X axis offset X axis offset X axis offset X axis offset   

#141 Y axis offset Y axis offset Y axis offset Y axis offset Height offset Height offset 

#142 Z axis offset   Z axis offset Angular offset Angular 

offset 

#143 Size offset Size offset  Y axis offset 

angle 

  

#144    X axis offset 

angle 

  

#145 True position 

error 

True position 

error 

True position 

error 

True position 

error 

  

#146 Metal condition Metal condition Metal condition    

#147 Direction indicator      

#148 Note on exceeding the tolerable error range 

#149 Probe error flag (0 to 2) 
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Corresponding table for measurement output 

 PCD aperture / 

column 

measurement 

Angular terminal 

plane measurement 

Groove / concave 

rib of the angle 

measurement 

Three-point 

measurement of 

the aperture 

Featuring point 

distance measurement 

 G65P9819 G65P9821 G65P9822 G65P9823 G65P9834 

#135 X axis location X axis location X axis location X axis location X axis distance 

#136 Y axis location Y axis location Y axis location Y axis location Y axis location 

#137 PCD    Y axis location 

#138 Dimensions Dimensions Dimensions Dimensions Location and distance 

#139 Angle    Angle 

#140 X axis offset X axis offset X axis offset X axis offset X axis offset 

#141 Y axis offset Y axis offset Y axis offset Y axis offset Y axis offset 

#142 PCD offset    Z axis offset 

#143 Size offset Size offset Size offset Size offset Size offset 

#144 Angular offset    Angular offset 

#145 True position error True position error True position error True position error True position error 

#146 Metal condition Metal condition Metal condition Metal condition Metal condition 

#147 Hole number Direction indicator    

#148 Note on exceeding the tolerable error range 

#149 Probe error flag (0 to 2) 
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Measurement criteria input table 

Parameter input Parameter definition Example Note 

S1~S6 
Work piece coordinate 

system compensation 
G65 P9814 D30. S2 

Setting up the work piece 

coordinate system G55 

S101~S148 
Outer work piece coordinate 

system compensation 
G65 P9814 D30. S101 

Setting up the work piece 

coordinate system G54.1 P1 

T 
Cutter abrasion 

compensation 
G65 P9814 D30. T8. S2 

Update cutter NO. 8 

abrasion compensation 

M 
Tolerable error setup for 

position 
G65 P9814 D30. M0.3 S2 

Tolerable error for 

position±0.3 

H 
Tolerable error setup for 

dimension 
G65 P9814 D30. H0.7 S2 

Dimensional tolerable error 

±0.7 

B Tolerable error setup for angles G65 P9814 D30. B5. S2 Angular tolerable error ± 5° 

Q Changing the idling quantity G65 P9814 D30. S2. Q6 (Default 4mm) 

R 
Aperture/column offset 

measurement 
G65 P9812 D30. R10. S2 (Default 5mm) 

-R 
Aperture/column offset 

measurement 
G65 P9812 D30. R-10. S2  

U 
Setting up the tolerable error 

for the dimensions 

G65 P9814 D30.U2. 

For the absence of 

work piece coordinate or 

cutter compensation 

I 
Distance from the second 

measurement point ( X axis ) 
G65 P9815 X0. Y0. I10. J10. S1 For inner and the outer 

angular measurement 

J Measurement output G65 P9816 X0. Y0. I10. J10. S1 

W1 Measurement output G65 P9814 D30. S2. W1 

The output data are not 

coded according to the 

measuring sequence. 

W2 
Distance from the second 

measurement point ( Y axis ) 

G65 P9814 D30. S2. W2 

The output data are not 

coded according to the 

measuring sequence. 
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Program format Example Descriptions 

O9810 Displacement protection program 

X = Coordinate of the terminal point of the X axis 

Y = Coordinate of the terminal point of the Y axis 

Z = Coordinate of the terminal point of the Z axis 

O0002; 

G90 G80 G40 G00 

G54 X0. Y0.; 

G43 H1 Z100.; 

G65 P9810 X-30. F30.; 

M30; 

User defined codes 

Displacement protection shift X-30 

X-30 = Distance of X axial shift 

F = Speed of movement 

Contacting the probe while the machine 

table is moving will stop the movement. 

P9801 Calibration of the length of the Z axis 

Z = Coordinate of the Z axis of the calibration plane 

T = Compensation number of the length of the probe 

O0003; 

G90 G80 G40 G00; 

G54 X0. Y0.; 

G43 H1 Z100.; 

G65 P9810 

Z5.F2000.; G65 

P9801 Z0. T1.; 

M30; 

G65 P9810 Z100. 

F2000.; 

User defined codes 

Move the displacement protection to 

5mm above the calibration plane of 

the z axis. 

Calibration of the length of the Z 

axis 

Z0 = Z0 is the reference plane 

T1 = The calibrated length value is 

saved in Compensation No. 1 
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Calibration programs: (Do calibration only after setting up the parameters.) 
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P9802 Main shaft offset calibration O0004； 

G90 G80 G40 G00； 

G54 X0. Y0.； 

G43 H1 Z100.； 

G65 P9810 Z-5. F2000.； 

G65 P9802 D40.； 

G65 P9810 Z100. F2000. 

M30； 

User defined codes 

Move displacement protection to -5mm 

of the Z plane; Calibrate the position of 

the center of the stylus; Diameter of the 

ring gauge D = 40mm 

Where it is saved after calibration 

#502 = X axis offset value 

#503 = Y axis offset value 

( adjusting the offset This program can 

be replaced by using a dial gauge for ) 

 

Dial gauge for calibrating the main 

shaft offset. 

P9016 For calibrating main shaft offset, a bore has to be made 

to find out the exact position of the coordinate. This coordinate 

is then used to calibrate the offset of the probe. 

(It will be easier and more convenient to use a dial gauge for 

adjusting the offset.) (If a dial gauge is used for adjusting the 

offset of the probe, #502 and #503 have to be set to 0 ) 

(Adjust the offset to 5μ or less) 

P9803、P9804 Spherical radius O0005; 

G90 G80 G40 G00; G54 X0. 

Y0.; 

G43 H1 Z100.; 

M30; 

G65 P9804 D40. 

G65 P9810 Z100. F2000.; 

G65 P9810 Z-5. F2000.; G65 

P9803 D40.; 

User defined codes 

Move the displacement protection to 

-5mm to the Z plane; Calibrating the 

spherical radius; Ring gauge D = 40 

Where is it saved after the calibration: 

P9803： 

#500 = X Spherical radius value 

P9804： 

The values from #509 to #517 are 

0 
measured at every 30 angle. 
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P9814 Circular aperture measurement 

D = Aperture diameter measurement 

S = Saving the center coordinate values 

(S1~S6 = G54~G59) 

T=Updating the cutter abrasion value 

H = Dimensional tolerable error 

R = Offset measurement 

M= Setting up the tolerable error for position 

O0006； 

G90 G80 G40 G00； 

G54 X0. Y0.； 

G43 H1 Z100.； 

G65 P9810 Z-5. F2000.； 

G65 P9814 D30. S1.； 

G65 P9810 Z100. F2000.； 

M30； 

User defined codes 

Move the displacement protection to 

-5mm deep in the aperture. 

Aperture measurement; 

D30 = Aperture diameter; 

S1=Updating the work piece 

coordinate system G54 

P9814 Column measurement O0007； 

G90 G80 G40 G00； 

G54 X0. Y0.； 

G43 H1 Z100.； 

G65 P9810 Z15. F2000.； 

G65 P9814 D30.Z-5.R10； 

G65 P9810 Z100.F2000.； 

M30； 

User defined codes 

Move the displacement protection to 

15mm above the top of the column. 

Aperture measurement 

D30 = Column diameter 

R10 = Offset measurement 

(Default = 4mm) 
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Measurement programs: 
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P9812 Groove measurement 

M = Tolerable error setup for the position 

H = Dimensional tolerable error 

S = Saving the center coordinate values 

(S1~S6=G54~G59) 

R = Offset measurement 

T = Updating the cutter abrasion value 

O0008； 

G90 G80 G40 G00； 

G54 X0. Y0.； 

G43 H1 Z100.； 

G65 P9810 Z-5. F2000.； 

G65 P9812 X30. H0.1； 

G65 P9810 Z100. F2000.； 

M30； 

User defined codes 

Move the displacement protection to 

-5mm deep in the aperture. 

Groove measurement 

X30 = Measuring 30mm of the total 

length of the X axis 

H0.1 = Tolerable error ± 0.1 (Abnormal 

alarm goes off if the tolerable error range 

is exceeded.) 

Only one axis can be measured each 

time (the X axis or the Y axis) 

P9812 Convex rib 

measurement 

O0009； 

G90 G80 G40 G00； 

G54 X0. Y0.； 

G43 H1 Z100.； 

G65 P9810 Z15. F2000.； 

G65 P9812 Y30. Z-5. T8.； 

G65 P9810 Z100. F2000.； 

M30； 

User defined codes 

Move the displacement protection to 

15mm above the column Measuring 

the convex rib 

Y30 = Measuring 30mm of the total 

length of the Y axis 

T8 = Updating the abrasion 

compensation of Cutter No. 8 

Only one axis can be measured each 

time (the X axis or the Y axis) 
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P9811 Height measurement of 

Z axis 

H = Dimensional tolerable error 

S = Saving the center coordinate 

values (S1~S6 = G54~G59) 

T= Updating the cutter's abrasion value 

M = Setting up the position tolerable 

error 

S and T cannot be at the same section 

and both S and T have to exist. 

O00010； 

G90 G80 G40 G00； 

G54 X0. Y0.； 

G43 H1 Z100.； 

G65 P9810 Z15. F2000.； 

G65 P9811 Z5. S1.； 

G65 P9810 Z100. F2000.； 

M30； 

User defined codes 

Move the displacement protection 

to 10mm above the measuring 

plane 

Measuring the height of Z axis 

Z5 = Measuring the height of the 

Z axis at 5mm. 

S1 = Updating G54’s Z axis 

position in the work piece 

coordinate system 

P9811 X & Y plane measurement O0011； 

G90 G80 G40 G00； 

G54 X0. Y0.； 

G43 H1 Z100.； 

G65 P9810 Z-5. F2000.； 

G65 P9811 X0. T8.； 

G65 P9810 Z100. F2000.； 

M30； 

User defined codes 

Move the displacement protection 

to -5mm of the measuring plane. 

Measuring the reference plane 

X0 

T8 = Updating the abrasion 

compensation of tool No. 8 

 

 
 
 
 
 
 
 

 
PRECISION MACHINERY TOOLS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
376 

 
 
 
 
 
 
 

 
VER.3 Operator’s Manual 

Chapter 8 



 
 

 
 

 
 

 
 

 
 

 
 
 
 
 
 
 

 
PRECISION MACHINERY TOOLS 

 
 
 
 
 
 
 

 
VER.3 Operator’s Manual 

Chapter 8 
 
 
 

P9815 Inner corner measurement 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

P9816 Outer corner measurement 

 
 

 
O0012； 

G90 G80 G40 G00； 

G54 X20. Y-20.； 

G43 H1 Z100.； 

G65 P9810 Z-5. F2000.； 

 
 
 
 
G65 P9815 X0. Y0. B5. S1； 
 
 
 
 
G65 P9810 Z100. F2000.； 

M30； 

 
 
 
 
 
 
O0013； 

G90 G80 G40 G00； 

G54 X-20. Y20.； 

G43 H1 Z100.； 

G65 P9810 Z-5. F2000.； 

 
 

 
User defined codes 

Move the displacement 

protection to -5mm of the 

measuring plane. Measuring the 

reference plane X0 and YO 

S1 = Updating G54’s workpiece 

coordinate system. 

B5 = Angular tolerable error ±5 

J = Distance for measurement 

of the second point on the Y 

plane 

I = Distance for measurement 

of the second point on the X 

plane 
 

 
User defined codes 
 

 
Move the displacement 

protection to -5mm of the 

measuring plane. 
 
 
 
 

G65 P9816 X0. Y0. S2； 

Measuring the reference plane 

X0 and YO 

G65 P9810 Z100. F2000.； 

M30； 
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S2 = Updating G55’s 

work piece coordinate system



 
 

P9823 Three-point 

aperture measurement 

Required parameters 

A: Angle of the first point 

B: Second point angle 

C: The third point angle 

Z: Measuring the depth 

D: Aperture diameter 

Optional parameters 

H：Tolerable error of the aperture 

M：Tolerable error of position 

W：Measurement output 

S：Updating work piece coordinate 

T：Cutter abrasion compensation 

Q：Idling quantity 

R：Displacement measurement 

O0014； 

G90 G80 G40 G00； 

G54 X0. Y0.； 

G43 H1 Z100.； 

G65 P9810 Z-5. F2000.； 

G65 P9823 A30. B180. C270. D50. S3. H0.01 W1； 

G65 P9810 Z100. F2000.； 

M30； 

Example： 

G65 P9823 Aa Bb Cc Dd [ Hh Mm Qq Rr Ss Tt Ww ]； 
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P9819 PCD Aperture / column 

measuring 

Required parameters 

C：The third point angle 

D：Aperture diameter 

K：Measuring the depth of 

the aperture 

Z：Measuring the depth of 

the column 

Optional parameters 

A：Angle of the first point 

W：Measurement output 

H：Tolerable error of the aperture 

M：Tolerable error of position 

Q：Idling quantity 

R：Displacement measurement 

S：Updating work piece coordinate 

T：Cutter abrasion compensation 

B：Second point angle 

O0015； 

G90 G80 G40 G00； 

G54 X0. Y0.； 

G43 H1 Z100.； 

G65 P9810 Z10. F2000.； 

G65 P9819 B180. C270. D50. Z-5. S3. H0.01 W1； 

G65 P9810 Z100. F2000.； 

M30； 

Example： 

PCD Aperture diameter measurement G65 P9819 Cc Dd Zz [ Aa Bb Hh Mm Qq Rr Ss Tt Ww Ss ]； 

PCD Column measurement G65 P9819 Cc Dd Kk [ Aa Bb Hh Mm Qq Rr Ss Tt Ww Ss ]； 
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P9834 Feature point distance 

measurement (X & Y axial planes) 

Required parameters 

X：X axial distance measurement 

Y：Y axial distance measurement 

D：Aperture diameter 

A：Angle of the first point 

Optional parameters 

B：Second point angle 

H: Tolerable error of the 

aperture 

W：Measurement output 

S：Updating work piece 

coordinate 

T：Cutter abrasion 

compensation 

M：Tolerable error of position 

 O0016； 

G90 G80 G40 G00； 

( 1 ) G54 X0. Y0.； 

( 2 ) G43 H1 Z100.； 

( 3 ) G65 P9810 Z-5. F2000.； 

( 4 ) G65 P9814 D30.； → First aperture measurement 

( 5 ) G65 P9834；→ P9834 Connected to the next 

( 6 ) G65 P9810 Z100. F2000.； 

( 7 ) G65 P9810 X20. Y20. 

( 8 ) G65 P9810 Z-5. F2000.； 

( 9 ) G65 P9814 D30.； → Second aperture 

(10 ) G65 P9834 A45. D1. W1；→P9834 Entered the inspection criteria 

G65 P9810 Z100. 

M30； 
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Measuring the distance 

between the border 

and the aperture 

O0017； 

G90 G80 G40 G00； 

G54 X10. Y0.； 

( 1 ) G43 H1 Z100.； 

( 2 ) G65 P9810 Z-5. F2000.； 

( 3 ) G65 P9811 X0.； → Measuring the border of X=0 

( 4 ) G65 P9834；→P9834 connected to the next measurement point 

( 5 ) G65 P9810 Z10. F2000.； 

( 6 ) G65 P9810 X-20. 

( 7 ) G65 P9810 Z-5. F2000.； 

( 8 ) G65 P9814 D30.； → Aperture measurement 

( 9 ) G65 P9834 X-20. W1；→P9834 Inputting the test criteria 

G65 P9810 Z100. 

M30； 

Example： 

G65 P9834 Xx [ Hh Mm Ss Tt Ww ]； 

G65 P9834 Yy [ Aa Bb Hh Mm Ss Tt Uu Ww ]； 

G65 P9834 Xx Yy [ Hh Mm Ss Tt Ww ]； 

G65 P9834 Aa Dd [ Bb Hh Mm Ss Ww ]； 

G65 P9834； ( There is no input of any test criteria ) 

If there is no input of any test criteria 

#135 → #130 

#136 → #131 

#137 → #132 

#138 → #133 

#139 → #134 
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P9834 Featuring point distance 

measuring (Z and axial gap) 

Required parameters 

Z：Depth measurement 

Z：Depth measurement 

OR 

D：Displacement measurement 

(X&Y axes) 

A：Z axis measuring angles 

Optional parameters 

B: Angular tolerable error 

H: Dimensional tolerable error 

W: Measurement output 

S: Work piece coordinate update 

T: Cutter abrasion compensation 

M: Tolerable error of position 

Stepwise gap measurement 

O0018； 

G90 G80 G40 G00； 

G43 H1 Z100.； 

( 1 ) G54 X10. Y0.； 

( 2 ) G65 P9810 Z20. F2000.； 

( 3 ) G65 P9811 Z0.； → Measuring the position of the first point Z0 

( 4 ) G65 P9834；→ P9834 connected to the next measurement point 

( 5 ) G65 P9810 X-20.； 

( 6 ) G65 P9811 Z-5.； 

( 7 ) G65 P9834 H0.3 W1.；→P9834 Inputting the test criteria G65 P9810 Z100. ; 

G65 P9810 Z100. 

M30； 
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Slope gap measurement O0019； 

G90 G80 G40 G00； 

G43 H1 Z100.； 

( 1 ) G54 X10. Y0.； 

( 2 ) G65 P9810 Z20. F2000.； 

( 3 ) G65 P9811 Z-5.； → Measuring the position of the first point Z0 

( 4 ) G65 P9834；→ P9834 connected to the next measuring point 

( 5 ) G65 P9810 X20.； 

( 6 ) G65 P9811 Z-10.； 

( 7 ) G65 P9834 A-15. Z-5.； →P9834 Inputting the test criteria G65 P9810 Z100 

G65 P9810 Z100. 

M30； 

Exemple 

G65 P9834 Xx [ Hh Mm Ss Tt Ww ]； 

G65 P9834 Yy [ Aa Bb Hh Mm Ss Tt Uu Ww ]； 

G65 P9834 Xx Yy [ Hh Mm Ss Tt Ww ]； 

G65 P9834 Aa Dd [ Bb Hh Mm Ss Ww ]； 

G65 P9834； ( There is no input of any test criteria ) 

If there is no input of any test criteria 

#135 → #130 

#136 → #131 

#137 → #132 

#138 → #133 

#139 → #134 
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P9843 X Y axis angular 

measurement 

Required criteria 

D：Displacement measurement 

X：Measuring displacement of the points 

Y：Measuring displacement of the points 

Optional criteria 

A: Measuring the angles 

W: Measurement output 

B: Angular tolerable error 

 O0020； 

G90 G80 G40 G00； 

G43 H1 Z100.； 

G54 X0. Y0.； 

G65 P9810 X30. Y50. F2000.； 

G65 P9810 Z10. F2000.； 

G65 P9843 Y30. D30. A45. F2000. 

G65 P9810 Z100. F3000.； 

M30； 

Example 

G65 P9843 Dd Xx [Aa Bb Ww ]； 

G65 P9834 Dd Yy [Aa Bb Ww ]； 

Measuring results 

#139 = Actual angle 

#143 = 

#144 = Angular error 
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P9821 Angular plane measurement Required criteria 

D：Displacement 

A：Axial plane 

Optional criteria 

H : Dimensional tolerable error 

M: Tolerable error of position 

Q: Idling quantity 

T: Cutter abrasion compensation 

W: Measurement output 

S: Work piece coordinate update 

 O0020； 

G90 G80 G40 G00； 

( 1 ) G43 H1 Z100.； 

( 2 ) G54 X10. Y0.； 

( 3 ) G65 P9810 Z-5. F2000.； 

( 4 ) G65 P9821 A45. D50. H0.5 S Z101.； 

( 5 ) G65 P9810 Z10. F2000.； 

G65 P9810 Z10. 

M30； 

Example： 

G65 P9821 Ad Dd [Aa Bb Ww Qq]； 
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P9822 Groove / concave rib angular 

measurement 

Required criteria 

A：Angle of axial plane 

D：Displacement 

Z：Depth measurement 

Optional criteria 

H：Dimensional tolerable error 

M：Tolerable error of position 

S：Work piece coordinate system update 

Q：Idling quantity 

R：Measuring the offset value 

W：Measurement output 

T：Cutter abrasion compensation 

 O0021； 

G90 G80 G40 G00； 

( 1 ) G43 H1 Z100.； 

( 2 ) G54 X10. Y0.； 

( 3 ) G65 P9810 Z10. F2000.； 

( 4 ) G65 P9822 A45. D50. H0.5 M0.2 T8 Z-5.； 

( 5 ) G65 P9810 Z10. F2000.； 

G65 P9810 Z100. 

M30； 

Example： 

G65 P9821 Ad Dd Zz [Hh Mm Ss Tt Rr Ww Qq]； 

R：Default value 5 mm 
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P9817 Measurement of the 

fourth axis (X axis) 

Required criteria 

X：Distance measurement 

(X axis) 

Z：Depth measurement 

Optional criteria 

B：Angular tolerable error 
0 

(45 ) 

Q：Idling quantity 

S：Work piece coordinate 

system update 

W：Measurement output 

 O0022； 

G90 G80 G40 G00； 

( 1 ) G43 H1 Z100.； 

( 2 ) G54 X10. Y0.； 

( 3 ) G65 P9810 Z10. F2000.； 

( 4 ) G65 P9817 X50. Z20. B0.5 S1； 

( 5 ) G65 P9810 Z10. F2000.； 

G65 P9810 Z100. 

M30； 

Example： 

G65 P9821 Xx Zz [ Bb Ss Ww Qq]； 

Q：Default value 10 mm 

#143：The relative error of the first and the 

second points of the Z axis 

#144：Angle of the Z axis 

#139： Position measurement of the fourth axis 
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P9818 Measurement of the 

fourth axis (Y axis) 

Required criteria 

X: Distance measurement 

(X axis) 

Z: Depth measurement 

Optional criteria 

0 
B: Angular tolerable error (45 ) 

Q: Idling quantity 

W: Output measurement 

S: Work piece coordinate system 

update 

 O0023； 

G90 G80 G40 G00； 

( 1 ) G43 H1 Z100.； 

( 2 ) G54 X10. Y0.； 

( 3 ) G65 P9810 Z10. F2000.； 

( 4 ) G65 P9817 Y50. Z20. B0.5 S1； 

( 5 ) G65 P9810 Z10. F2000.； 

G65 P9810 Z100. 

M30； 

Example： 

G65 P9821 Yy Zz [ Bb Ss Ww Qq]； 

Q：Default value 10 mm 

#143：The relative error of the first and the 

second points of the Z axis 

#144：Angle of the Z axis 

#139： Position measurement of the fourth axis 
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