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Required for Laboratory Inquiries (Required) 

1. Check if there are any issues after the latest program update. 

2. Machine nameplate. 

3. Company Information. 

4. Program Version 

How to update the program 

 

 

1.Download the program 

-Messenger HOME->Data Management-> Research Institute Program (Bluecon)->259 Bulletin Board->Click 

Attachment 

 

1.프로그램

다운로드
2.SD카드복사

3.모니터에

설치

4.업데이트

기종 선택

5.SD카드 제

거 후 재부팅
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- Download using Chrome 

http://gw.wjpim.com/share/

 

 

 

 

Copying the program to the 2.SD card 

http://gw.wjpim.com/share/
http://gw.wjpim.com/share/
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3.Insert the SD card into the controller 

 

4.Select the update model 

 

- A: Chage page: Classified into G5 and other models 

A

. 
B

. 

C

. 

D

. 

E

. 
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- B. Data Backup: Copy the FIX data and mold data installed in the monitor to the SD card 

- C. Initial update: Used for monitor replacement and initial commissioning (note that it will be changed to 

FIX data and initial setting data) 

- D. AS update: Used to update only the program (data preservation before installation) 

- E. Backup data load : Copy the Backup data file (mold data, FIX data) from the SD card to the monitor 

 

Program Update Procedure 

 

Procedures for Replacing a Monitor 

 

  

BACKUP
AS UPDATE 내

기종 선택

REMOVE SD 

CARD

REBOOT

(기계 ON/OFF)

Initial update

(기종선택)

backup 된 data 있으

면 data load, 

backup data 없을경

우 skip

REMOVE 

SD CAD

REBOOT

(기계 ON/OFF)
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How to format your controller 

 

1. Download the format program 

 

Copying formatted files to a 2.SD card 

 

 

1.포맷 프로그

램 다운로드
2.SD카드복사

3.모니터에 설

치

4.7단계까지 확

인

5.재부팅 후 프

로그램 설치
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3.Install on monitor 

 

4.Check the formatting process 

 

 

1~7 steps, 5 steps to black screen, still in progress (never turn off the power or remove the SD card) 

5. Install the program after reboot 
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 Version 1.0                                                                                                                                                                                    Page 12 / 73 

How to fix boot errors 

 

1. If you keep the initial black screen 

 Reinstall the program 

부팅 에러 유형

1.검은색

화면

프로그램 재설치

2.하얀색 우진 로고 화

면

모니터 LAN 포트, PLC 

전원, 통신 케이블 확인

(하단 설명참고)
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2. White boot screen 

-Communication_Start.. If Failed is displayed 
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- Step1. Checking the monitor's LAN port 

 

Green: LED ON if the communication cable is connected, if the light does not come on after a certain 

period of time, the communication cable or board is defective. 

Orange: LED blinking when there is communication, bad communication cable or bad board. 

Note: It  must be connected to the  monitor's ECAT port and PLC IN port. 
 

- Step 2. Check PLC 

 

If there is no red light, check the power of the board (check if PWR, GND is 24VDC) 

STAT: The green light flashes until communication is established. When communication is connected, the 
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green LED turns on, flashes after a certain period of time, and when the communication is fully attached, the 

LED is always on.  

LINK0 : Connection status of ECAT IN Port, replace cable or board if the light does not blink 

LINK1: Connection status of ECAT OUT Port, replace cable or board if the light does not blink 

Note. You need to check the condition of all the boards to which the communication cables are connected. 
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How to deal with communication errors 

1. How to access the communication status page 

- Access through the machine information page->communication check 
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- Alarm Page->COM_ACT, COM_LOG Access 
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2. COM_ACT Page Key Parameters 

 

It indicates the current state of communication, and the value continues to be renewed. 

A. working_counter : It is increased by multiples of 3 for every 1 board connected to the communication. In 

the above situation, if a total of 21/3 = 7 boards are connected, and the remainder is displayed as a non-zero 

value (e.g. 1,2,4,5,7,8,10,11,13,14) when divided by 3, attach the corresponding photo and send it to the 

laboratory.  

B. onlie slave num: indicates the number of boards connected to the communication. (See photo below) 

A

. B

1

. 

C

2

1

. 

D

2

1

. 
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C. err count: The number of counts for each type of error in communication, and if there is a communication 

error, attach the photo to the laboratory. 

D. lost packet: The number of communication data lost during the communication connection, and the photo 

is attached to the laboratory in case of communication failure. 

 

COM_LOG Page Description 

When an AL-550 alarm occurs, it switches to the page, and displays the communication status when the 

communication is lost, and if AL-550 occurs, the page is attached to the laboratory. 
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How to Zero (Toggle Type Closure Position Further Explanation) 

 

1. Move the limit screen and activate zeroing operation 

Position is ignored when zeroing operation is activated. 

 

1.리미트 화면 이동

후 영점 조정 운전

활성화

2. 축별 기준위치 까

지 이동 후 프리셋

값 0 입력 후 설정

3. 축별 최대 거리

까지 이동 후 스케

일값 조정

4.확인 및 전체 축

조정
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2. Move the reference position for each axis and enter the preset value of 0 and set it 

Note.If you drive at high speed at zero speed, cylinder damage may occur, so proceed with slow speed. 

- Shape shaft : Completed position of molding (0mm) 

- Ejector shaft : Ejector reverse completion position (0mm) 

- Injection shaft : Injection completion position (0mm) 

- Nozzle shaft : Nozzle forward completion position (0mm) 

3. Adjust the scale value after moving the maximum distance by axis. 

After moving the maximum distance, enter the displayed distance and the actual distance (measured distance 

measured with a tape measure) through the scale parameters. 
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◼ Scale Adjustment: (
실측값

현재위치값
) ∗ 𝑠𝑐𝑎𝑙𝑒값 

◼ Actual distance of cylinder (measured distance, measured with tape measure): 230mm, Display 

distance: 220mm    
230

220
 ∗ 225 = 235.22 
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How to view an electrical drawing 

- Electrical Drawing Path 

\\172.16.100.20\06_01_laboratory_drawings\electrical drawings\3. Up-to-date electrical drawings 

- The process by which the machine is made 

 

1. Arrangement of materials (laid out as the drawing – without options) 

 

1.자재배치
2.장치 스티

커 부착

3.내/외부 배

선

4.프로그램

설치

5.기능검사

후 출고
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2. Attach the device sticker 
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3.Internal/external wiring 
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Option Handling 
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How to View Valve Sequences 

-In the case of the previous model, it is difficult to maintain because the numbering wiring for each model is 

different as it is assigned by IO number. To solve this, we assign a device number to each function and 

proceed with numbering. (e.g. Type Valve = QM001, Type Valve = QM002, Injection Valve = QM151, All 

Models Uniform) 

 

 

 

-Data that can be checked in case of abnormal operation through the sequence chart of valves for each 

operation is required. 
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\\172.16.100.20\06_01_Lab_Drawings\Electrical Drawings\5.Hydraulic Block Stickers & Sequence Charts 

 

 

There are block assembly diagrams in the folder, which can be used for maintenance through Excel of 

sequence charts. 
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On the sequence chart, the symbol is the hydraulic symbol, the classification indicates the function, the 

output signal indicates the direction of the sol, the valve symbol indicates the valve symbol, the IO number 

means the IO defense for each model, and it is necessary to check whether there is a problem through the 
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input/output screen. 
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Device symbol display function makes it easy to maintain. 
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How to view graphs 

Purpose of use: Used to check the trend of position, speed, pressure change and measure impact, error, and 

accuracy  
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- Time Graph 
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In the case of the graph above, the graph for speed/pressure/shape position for "type" driving. 

 

In addition, you can select other items to check the status of the machine through the amount of 

position/pressure change for each operation. 
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- Location Graph 

 

It is a position graph for injection, and it is easy to analyze when setting conditions through the graph 

Zone A: Speed : 16 mm/s , Pressure: 100 bar setting. Since the injection pressure (blue graph) did not exceed 

the set pressure (green graph), the set injection speed was reached. (The red line coincides with the orange 

line) 

Zone B: Speed : 30mm/s, Pressure : 120bar. Changing the speed causes the injection pressure to change. 

However, since the injection pressure did not exceed the set pressure, the set injection speed was reached in 

the same way as in section A. 

A

. 

B

. 

C

. 
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Zone C: Speed : 42mm/s, Pressure : 130bar. After passing through section B, the filling in the mold (70mm 

point) is completed and the set pressure is reached, and the speed is reduced to maintain the pressure 

(decrease in red graph). 

How to check and take action in case of shock 

When an impact occurs, check the trend of speed/pressure through the time graph. Adjust the 

acceleration/deceleration to cushion the impact.  
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Function Definition 

acceleration and deceleration (ms) = maximum speed/pressure time 

Speed Acceleration and Deceleration: Motor RPM 

Pressure acceleration and deceleration: Motor drive pressure limit. 

Ex) 0%->100% time = 0.1sec, 0%->50% time = 0.05sec at 100ms setting 
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*Note: In the case of injection shafts, the acceleration and deceleration may affect the molded product, so be 

sure to adjust after consultation with the customer. 

  



 

 Version 1.0                                                                                                                                                                                    Page 44 / 73 

Understanding Robot Interfaces 

It is an interface used to prevent collisions and smooth operation between the injection molding machine 

and the robot. 

Referring to the diagram below, it can be seen that the injection molding machine is operated through the 

interlock signal of the robot. 

If the interlock signal is turned off during the operation of the injection molding machine, the injection 

molding machine will trigger an interlock alarm. 
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Robot Interface Circuit Checklist 

1. Robot Power Injection Machine Operation Power Transformer 
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There is a case where the installation personnel of the take-out robot company wires the operation power 

transformer (380V to 220V) to the second side of the single-phase transformer installed to supply control 

power in the company's switchboard. 

As a result, it can malfunction due to voltage drop due to insufficient transformer capacity and noise from 

the take-out robot. 

In order to solve this problem, we recommend that you use a single-phase 220V external power supply (R,N) 

for the Woojin Flame injection machine. 

2. Robot interface must be used interlock 

In order to prevent collision with the robot, the interlock must be connected, and the process start interlock 

is sometimes used. (Reason for using process start interlock: When taking out the injection product, check 

the part for the defective chuck, and if the injection material falls while driving in the shape area, the 

injection molding machine can be stopped only by turning off the interlock and process start interlock signal.) 

  



 

 Version 1.0                                                                                                                                                                                    Page 47 / 73 

AS Initial Checks 

Three-phase power input and grounding check 

 

1. Check whether there is factory voltage and low voltage. 

2. Check whether the ground wire is connected and the condition of the factory grounding. 

3. Do not connect to the ground on the N. 

The servo type has better efficiency than the induction motor type, but it generates noise, so it must be 

consumed as ground. If the ground is connected to N, there is a history of communication errors. 
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Check the breaker blocking status 

 

Check the status of the circuit breaker in relation to the internal device. 

3.1 Check the connection status of the magnetic contactor (magnet) nose part 

 

The wiring part of the nose is located deeply, so there is a risk of mistake when wiring and remounting, and 

the orange part is in/out when the magnet is in operation status. 
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Check the status of the power supply and wiring 

 

Check the status LEDs and voltage of the power supply. 

It is no exaggeration to say that the operation of an injection molding machine starts from the power supply. 

If the power supply fails to function, communication errors and monitor boot errors may occur. 
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Check the PLC card 

 

If the PLC card is not powered, communication and I/O errors occur. 
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How to diagnose Woojin servo drive 

There are a total of three types of servo drives manufactured by Woojin. 

   
WJSPD WJAED WJIED 

Features of each model 

Model name Communication method between PLCs 

WJSPD Drive for hydraulic servo motors Analog I/O 

WJAED Drive for electric servo motors Industrial Communications 

WJIED Drives for hydraulic & electric servo motors Industrial Communications 

 

Drive Installation Status by Model 

Model/Drive WJSPD WJAED WJIED 

TBG5 1, (TB580 or more 2 unit

s) 

X X 

DLG5 2 (3 DL1300 or more) X X 

TEG5 X 4 X (use 1 for high speed) 

NCG5 2 X 1 

TENC X 8 X 

VHG5 2 X 1 

 

Why did we split WJIED and WJAED & WJSPD? 

1. In the case of WJAED, there is a power module that converts to AC->DC, but in the case of VH/NC model 

turntable, electric high-speed injection machine, there is an additional cost when installing 1 power module 

and 1 WJAED. 

2. In the future, hydraulic models will be equipped with WJIED (a lot of data and easy maintenance when 

using the communication type) 
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WJSPD 

1. Alarm Code 

When a servo drive alarm occurs, an alarm code is generated on the drive's status LED. 

Alarm Code Description Cause Gita 

AL – 10 ADC Read CPU Analog Data Read Fail Replacing the Control Board 

AL – 11 S/W Over Current Software Overcurrent 
Confirm the cause (contact 

us) 

AL – 12 H/W Over Current Hardware overcurrent 
Confirm the cause (contact 

us) 

AL - 14 Over Speed Motor Over Speed 
Confirm the cause (contact 

us) 

AL - 22 SCR Fault SCR Operation Error Drive Replacement 

AL - 23 CT Offset Error Current Sensor Offset Error Drive Replacement 

AL - 24 Fuse Fault Fuse Interruptions Drive Replacement 

AL - 32 Pressure Sensor Line Fail 

Pressure Feedback Abnormality 

(Sensors/Cables/Wiring/Motors, 

etc.) 

Replacing the Pressure 

Sensor 

AL – 33 Motor Line Fail Checking the motor connection Drive Replacement 

AL - 34 U CT OFFSET ERR Current Sensor Opt Error Drive Replacement 

AL – 35 V CT OFFSET ERR Current Sensor Opt Error Drive Replacement 

AL – 36 W CT OFFSET ERR Current Sensor Opt Error Drive Replacement 

AL - 41 Heatsink OverHeat 
Drive heatsink temperature 

overheating 
Cooling check (contact us) 

AL - 42 Motor OverHeat Motor Temperature Overheating Cooling check (contact us) 

AL - 43 
Heatsink temperature 

sensor disconnect 

Heat sink temperature sensor 

disconnection 
Cooling check (contact us) 

AL - 50 Parameter Initial Error Parameter Initialization Error Replacing the Control Board 

AL - 51 Factory Initial Error Factory Reset Error Replacing the Control Board 

AL - 52 Data Load Error Memory Data Loading Error Replacing the Control Board 

AL - 61 Under Voltage Alarm DC Link Low Voltage Alarm 
Check the input voltage 

(contact us) 

AL - 62 Over Voltage Alarm DC Link Overvoltage Alarm 
Check the input voltage 

(contact us) 

AL - 71 Slave's Status occur Error Poor CAN communication 
Check the CAN wiring 

(contact us) 
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WJSPD (Hydraulic Servo Drive) Alarm Code 
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2. Drive Status Parameters 

Through the drive status parameters, it is possible to check whether there is an abnormality of the servo 

motor and servo drive. 

Press and hold the M key on the drive to enter "ST-xx". When entering, you can check the parameter 

information specified at the bottom. 

Parameter No. Description 

St-00 Pressure Command (Voltage Indication) 

St-01 Pressure Feedback (Voltage Indication) 

St-02 Speed Command (Voltage Display) 

St-03 Speed Feedback (Voltage Indication) 

St-04 Back pressure command (Voltage indication) 

St-05 Back Pressure Feedback (Voltage Indication) 

St-06 Pressure command (bar indication) 

St-07 Pressure Feedback (Bar Indication) - Main Pressure Sensor 

St-08 Speed Command (% Indicated) 

St-09 Speed Feedback (% Indicated) 

St-10 Back pressure command (bar display) 

St-11 Back pressure feedback (bar indication) - Back pressure sensor 

St-12 - 

St-13 Motor RPM 

St-14 Feedback Talk 

St-15 Overload Rate 

St-16 Feedback Current (Arms) 

St-17 DC-Link Voltage 

St-18 Heatsink temperature 

St-19 Motor Temperature 

St-20 Digital Input Status Indication 

St-21 Digital Output Status Display 
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St-22 Firmware Version 

WJSPD (Hydraulic Servo Drive) Status Message Parameters 

TIP:  The parameters "ST-07" and "ST-13" allow for an initial check of the entire system. 

Check the power ratio relative to the reverse direction and speed command through the motor RPM, and 

check the pressure control through ST-07. 

WJAED/WJIED 

1. Drive front panel 

Power Unit Drive Unit 

  

Operate the rotary switch to set the node ID while the drive power is not on. 

In the case of this drive, there is only one rotary switch that can be set from 0 ~ 15. 

The ID of the drive unit may vary by model. 

Number/Machine TEG5 TENC VHG5/NCG5 

1 Injection Injection Rotary 

2 Weighing Weighing  

3 Shape Shape  

4 Ejector Ejector  

5 Injection 2 (for high spee

d) 

Injection 2  

6  Weighing2  

7  Ejector2  

8  Rotary  

 

 

2. 7-Segment (Power Unit) for servo status display 

The 7-Segment for servo status display consists of 3 digits as shown below and is displayed as below. 

The 7-segment of the Power Unit indicates the status of the drive, such as DC Link voltage and alarms. When 

a servo alert occurs, the alert status is displayed in preference to other statuses. 
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Ready DC Link Voltage 

  
Alarm Alarm 

  

 

Alarm 

Codes 
Factors of occurrence What to do 

AL-10 RST Board Error Check that the RST or mains wiring is correct. 

AL-11 Fuse Alarm Check if the fuse in the servo drive is broken, and replace it. 

AL-12 
Regenerative Resistance 

Error 
Make sure that the regenerative resistor is wired correctly. 

AL-13 SCR Alarm Check if the SCR wiring in the servo drive is correct. 

AL-14 
Heat sink temperature 

sensor disconnection 
Check that the fan wiring of the servo drive is correct. 

AL-20 
Heatsink overheating 

alarm 
Check the operation status of the servo drive fan. 

AL-21 DCLink Overvoltage Alarm 
Check that the DC Link voltage is coming in with a normal input 

value. 

AL-22 DCLink Low Voltage Alarm 
Check that the DC Link voltage is coming in with a normal input 

value. 
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AL-23 

Discharge Command 

Alarm in Power Input 

Status 

Check the condition of the mains wiring. 

AL-24 Single Phase Power Alarm Check the condition of the mains wiring. 

 

 

 

 

3. Drive Unit Alarm Status 

When an alarm is triggered, an alarm number is raised. 

 

Alarm Codes Factors of occurrence What to do 

AL-10 CPU ADC Read Failure 
Check if it is the same when you turn off the control, and if 

it is the same, replace the drive 

AL-11 Software Overcurrent 
Make sure it is the same when you turn off the control, and 

if it has the same symptoms, replace the drive. 

AL-12 Hardware overcurrent Check if the CT cable wiring in the servo drive is correct. 

AL-13 Overspeed Error 
Check that the motor or encoder cable wiring is correct. 

Make sure that the motor ID is the same as the motor you 
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are equipped with. 

AL-14 Position deviation error  

AL-20 IPM P-phase defects 
Check the wiring between the Power Unit and the Drive 

Unit. 

AL-21 IPM N-phase defect 
Check the wiring between the Power Unit and the Drive 

Unit. 

AL-22 U-phase CT offset error Adjust the current offset in U. 

AL-23 Phase V CT Offset Error Adjust the current offset in phase V. 

AL-24 W-phase CT offset error Adjust the current offset in the W. 

AL-25 
U-phase motor power line 

disconnection 
Make sure there are no problems with the motor wiring. 

AL-26 
V-phase motor power line 

disconnection 
Make sure there are no problems with the motor wiring. 

AL-27 
W phase motor power line 

disconnection 
Make sure there are no problems with the motor wiring. 

AL-30 Resolve communication error Make sure the resolver cable routing is correct. 

AL-31 Overload Alarm Re-examine the motor or drive capacity. 

AL-32 
Ndot Position Offset Write 

Error 
 

AL-33 Ndot Position Reading Error  

AL-34 Communication Errors  

AL-40 Overload Alarm 
Review load conditions, operating conditions or motor 

capacity. 

AL-41 Heatsink overheating alarm Check if the servo drive's fan is running. 

AL-42 
Heat sink temperature sensor 

disconnection 
Check if the temperature sensor in the servo drive is wired. 

AL-43 Motor Overheating Alarm 
After measuring the temperature around the motor, set the 

ambient environment below 40°C . 
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AL-50 EEPROM data failed to read  

AL-51 CPU Watchdog Error  

AL-60 DCLink Low Voltage Alarm 
Check that the DC Link voltage is coming in with a normal 

input value. 

AL-61 DCLink Overvoltage Alarm 
Check that the DC Link voltage is coming in with a normal 

input value. 

 

 

-  

Core/Ejector Interlock Connector Connection Diagram 

- TBG5 
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 Version 1.0                                                                                                                                                                                    Page 62 / 73 

- TEG5 
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- DLG5 
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What to do if the basic axis of the injection molding machine (shape, ejector, injection, 

metering) does not work? 

Common checkpoints 

◼ Checking the operating status of the safety relay (Omron safety relay, K303, K311) 

◆ K303: Semi-operation side safety door relay, K311: Emergency stop relay 

◼ Check if the breaker is tripped  

Hydraulic injection molding machine 

◼ Check the status of servo motors/servo drives 

◆ If the drive display displays BB1 or BB2 while the motor is started  , check the input status 

(24VDC) of DICH0 and DICH1. 

  

◆ If the drive display displays RDY while the motor is started, check the input status (24VDC) of 

DICH3. 

◼ Check whether there is a pressure sensor 

◆ If you press and hold the M key on the drive, you can check whether the motor is rotating or 

not through  ST-07 (main pressure) and ST-13 (motor RPM). When the air velocity is set to 10% 

and  the atmospheric pressure is set to 100 bar, the pressure sensor should be replaced if the 

standby RPM is above 50 rpm. 

◼ Checking the Valve Sequence 



 

 Version 1.0                                                                                                                                                                                    Page 65 / 73 

◆ Refer to the valve sequence chart and valve block diagram to check whether the LED on the 

valve  is lit or not.PLC, 24VDC check when not lit) 

◆ If the LED does not work even after turning on, try forcing the spool to operate. 

- Electric Injection Machine 

◼ Check the status of your servo drive 

 

Solid status when starting the motor 

 - OUT : svon 

 - IN : ready, svon, hwbb 
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If svon does not light up in OUT: Reinstall the program 

If ready and svon in are unlit: Replace the drive 

 

2. Additional LED lighting status during basic axis operation 

-OUT : pf_run 

-IN : pf_busy 

 

How to take measures related to temperature 

◼ If it is formed higher than the set temperature 

◆  Check the on-screen yield rate. Check whether the SSR LED is blinking according to the power 

rate. 

◆ If the SSR output rate is displayed on the monitor but the  SSR LED is not lit, check the status 

of the heater magnet auxiliary contact. 

◼ If the output rate is zero but the temperature rises 

◆ After turning off the side CH, I confirm the temperature rise rate 

◆ Check the heater thermocouple wiring 

◼ If the temperature value is entered differently 

◆ After looking at the temperature graph trend, check the board temperature if the entire CH 

shakes. Replacing the Board 

◆ If only a specific CH is a problem,  check the temperature after changing the next CH input 

(check the thermocouple status) 
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Remote Support Methods 

 

1. Access TeamViewer 

Use your phone's hotspot to activate your laptop's wireless internet network and install TeamViewer 11. (It 

doesn't matter if there is a router inside the company that is connected to the external network) 

TeamViewer Installation:  Connect to https://get.teamviewer.com/wjcms and install (automatically downloaded) 

 

1. 팀뷰어접속

2.노트북과 컨트롤

러간 LAN케이블

연결

3.컨트롤러와의 연

결을 위한 IP 설정
4.원격지원

https://get.teamviewer.com/wjcms
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Run the installed file 

 

Click Next> 

 

Select Business/Commercial and click the Next > button 
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Agree and click Next 
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After the installation completes, launch teamviewer 11 Host on your desktop 

 

Provide your ID and password to the person who will be accessing you remotely. Therefore, when you 

connect from a remote location, you can see the monitor screen. 

2. Connect the LAN cable between the laptop and the controller (ETH port) 
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3. Set up an IP for connection 

 

Check the IP of the controller. 
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Change your laptop's IP. 192.168.77.xx :xx must be set to a different number than the monitor. 

 

After launching VNC Viewer, enter the IP of the controller and connect. 

*Note: In the case of UltraVNC, search for freeware and download. 
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TBG5 Closure Intermittent Closure Not Complete 

Causes and measures 

- Potentiometer movement due to poor shape potentiometer mating (body, rod)  

◼ Refastening of the shape potentiometer 

- The  error range is not reached due to the  zero setting at the end point of the shape cylinder 

◼  Adjusting the cylinder position in axis calibration mode (adjusting the scale to match the displayed 

value with the actual distance measured with a tape measure) 

◼ Move to the end point of the shape cylinder and enter the preset value of 0 and set it 

◼ Move until the Crosshead Position value  is displayed at 10 mm, then  re-enter the  preset value 

of 0 

◼ Conclusion: Zero the +10mm position of the end point rather than the end point of the shape 

cylinder,  leaving a margin to reach the finished position. 

 


