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1 Operation Manual

1.1 Appearance Introductions

(3®)Lock Switch

®Auto Run Button

(DManual control
Switch at Back

Absolute Robot Inc.

33 Southgate St. Worcester, MA 01610

(@Emergency
Stop Button

(®Robot Enable
Switch

(®1/0 Indicator Lamp

WL L

(HMI)

-4 -

(6)Function
Button

(7)Stop Button
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1.2 Button & Switch Function Introduction

Manual Control Switch on Back of pendant (safety switch)

a. In Manual Mode (or Teach mode), hold the “Manual Control Switch.” Button will work in manual
operating (or teaching).
b. Reset the alarm and STO while it is alarming.

Firm urirn The Beletp barich W igmeiz

(Safety switch) (Reminder to press safety switch screen)

Auto Run ‘

a. Start button.
b. Click and hide the display box while the Alarm Prompt Box appears.

The Run Button is used to initiate the “Autorun” and “Testrun” operating modes. Robot is in “Testrun” or

. i ” ]
“Autorun” mode, when the Controller’s screen system prompts the following:

Press down the green “Run Button” ’ and the robot will start the “Autorun” or “Testrun” mode.

Lock Switch :

Rotate the Lock Switch to the left and the user can operate the hand controller. Otherwise user cannot operate

the hand controller.
Emergency Stop Button

When an abnormal condition occurs, press this button, the robot will immediately stop running and an alarm

sounds to remind the Robot User that the robot is in alarm and an e-stop has been activated.

Absolute Robot Inc. Phone: 508-792-4305 | Website: absoluterobot.com
33 Southgate St. Worcester, MA 01610 --5-- Email: info@absoluterobot.com
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Robot Enable Switch

a. To disable the robot, ensure the robot is in a safe position (z-axis at 0.0 and/or x-axis is in part drop
area). When the switch is in off position (0), the robot is disabled. When the Switch is flipped on (1),
the robot is enabled and will function.

b. When the switch is flipped off, it will ignore the status of “Fence door open” to prevent triggering
STO. (It will bypass all robot signals)

c. Function Buttonn (Fn): has different functions in Standby Mode and Run Mode.
a. Standby mode

8" Chpge e

Cnecel |

D remede ca bl

TrapierTine ]

I rinhii= e skt
"m £ hove 1o EOAT pusiion @
i

® Adjust Speed: = nn]lll“ '-:?:FI (1 bar represents 10% of full speed, speed increases by

intervals of 10 with the number of bars.)

® Move to EOAT position: see the steps in 1742 EOAT Position  Set.
I

|
i (i 3 i wmios b prslic
| Move to EOAT position |
1 ) Y L L]
E?‘ Teu
Absolute Robot Inc. Phone: 508-792-4305 | Website: absoluterobot.com
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® Motor Enable Function:

|
: G Enalds bwinr
P el

: Motor is disabled.

'8'* Funkly bimtnp

> .. Motor is enabled (Enable: allow signals)

® Cancel: Back to Fn Page.

o
Bl

L The Stop and Run buttons have the same function as the buttons on the hand

controller.

® Remote Control

remoie condrol

: By selecting Remote-Control service, it will attempt to start. If startup is selected, the
remote object can connect to the GUS on the desktop. If cancel is selected, the remote service will be closed. This
function operates with Remote Logon Tool. (currently for service level login)

® Transfer Time: This is how long the conveyor output will remain “ON”.

b. Auto Mode
| Cance] |
e =~
Stuck Set n e
D FE iRl oAl
Frmanimi iiee i ]

o JIRENN -

® Stack set: This will open the Stack Set page to set the stack parameters while running.

Absolute Robot Inc.
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Stop Button.:

a.

®© oo

Return to the previous page of the current page.

When there is a prompt dialog box, pressing the stop button will cancel it.

When in Auto Run Mode, press the Stop button and the program will stop running.

When in pause, press the Stop button, the program will exit from auto run

Pressing the Stop button for 10s will activate and open Screen Calibration. It automatically changes
to Screen Calibration page. Click the Calibration Point in the screen to complete the Calibration.

I/O Indicator Lamp

Input Output
LMD: Safety Door ME: Enable Ejectors
LMO: Mold Opened MC: Enable Mold Close
LMC: Mold Closed MS: Enable Cycle
Absolute Robot Inc. Phone: 508-792-4305 | Website: absoluterobot.com
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1.3 System Start and Stop

This System Start and Stop Section outlines and describes the starting and stopping of the automated system. To
ensure proper safety precautions, make sure no personnel or obstacles are within the stroke range when starting the

robot. The Robot User must follow these safety precautions:

& WARNING

{a. Don’t start system when there is someone or something in designated work area.

b.In the alarm state, if the alarm state has not been resolved, don’t start the system.

c.When the system starts, if robot is functioning erratically, cut off the power immediately.

d.Failure to follow the operation manual may lead to a production accident, resulting in serious injury

e.Confirm that the stop button is open in the off state.

Start system

Switch the breaker to "ON" position, then

switch the power dial on the control cabinet

to turn on the power, and the power indicator

light will be “ON”.

Use robot

G)pen Lock Switch

status.

c.Click main interface User Level Key

and input the password

d.Press Fn Function Button

\select Enable Motor.

~

b.Flip the Robot Enable Switch to “ON”

Absolute Robot Inc.

33 Southgate St. Worcester, MA 01610

Disable robot

Shutdown system

--9--

K Switch to the locked position.

If not using the robot, confirm the robot is in a

safe position.

a.Change Robot Enable Switch to “OFF”
position.

b.To lock the pendant, change Lock

J

Shutdown

system

a.Ensure the robot is stopped and in
start position.

b.Enter into system setting of function
interface, click Shutdown System or

flip power dial back to turn off power

Phone: 508-792-4305 | Website: absoluterobot.com
Email: info@absoluterobot.com
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1.4 Emergency Stop and Release

This section outlines and describes the necessary steps to perform an emergency stop and emergency release.
This function is an “Emergency State” function and is only to be used in a potentially dangerous situation. If the

machine or robot is running normally, avoid using this function for routine stops.

/\ WARNING

» If adangerous situation is about to occur or has already occcurred, use/press the emergency stop

button to immediatedly stop the robot.
» Failure to heed these instructions may lead to product failure or serious injury.

1.4.1 Emergency Stop Operation Method

» This robot is equipped with an “Emergency Stop Button”, as pictured below. This button is to be
pressed, in case of an emergency. The Emergency Stop button is located on the front of the HMI.

Emergency Stop Bulton

When the “Emergency Stop Button” is pressed, an alarm will sound. All the motors will power down, and all
vacuum and the cylinders will stop output.

& WARNING

» When the robot is in the movement of Traverse In or Traverse Out, pressing this button will cause a
heavy load on the robot and cause a malfunction. Unless an Emergency is present, DO NOT press

the Emergency Stop Button when the robot is moving.
> After the emergency stop button has been cleared, the robot needs to be reset.

Before resetting the robot, make sure the area is safe and all personnel are clear of the working area.
> Failure to follow these instructions may lead to injuries.

A\

1.4.2 Emergency Stop Button Release

Relieve the robot’'s Emergency Stop situation by turning the E-stop button clockwise and pulling up as below

picture:

Absolute Robot Inc. Phone: 508-792-4305 | Website: absoluterobot.com
33 Southgate St. Worcester, MA 01610 --10- - Email: info@absoluterobot.com
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Screen Description

The hand controller automatically enters the standby page, displaying as the following:

(0 | md B A

E3000 3. 38STO190827 USABS

® Language: choose language.

After choosing the language, press [Login] on main screen:

0000 (5 000
i bl

Mome Paze. Seoloct Uperat

S
Gyate int Y 003 WaitingP (MO wold opaned: ON i Mty
> ] lmv
| ® |
oy -

{&Bﬂthﬁ@J: !
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(@ Active state

E : green means active state; E : yellow means the robot motors are off; . : red means inactive
state.
@ Synch state

I,

‘means sync normal; w: means sync rate is low. Generally, it recovers automatically. Provided it doesn’t

recover within 2 min, check if the Background GRT program runs well or not. (GRT also called CPAC, is in the
System Set. Press Background Parameter to check, see the CPAC for details. Only the Absolute Robot Service

Engineers can check CPAC).
(3 Reset state

_"(“_: No reset; % : robot resets successfully (Absolute value is invalid).
Set the Zero according to detailed steps in 1.7.1.2 Advanced Set-Zero Set

(@ User level
L7 P75 means level 0, level 1, level 2, level 3, level S (administrator, Only for ARI
Engineer).

() Current Program name:

_ Displays the currently loaded robot command program

(6) Current working mode:

(2 :Standby mode; :Teach mode; :Testrun mode; =" :Autorun mode.

L . . . . .
« :Protection mode, Click to display unresolved alarm information.
# :Alarm mode, Click to display the current alarm information.

il
‘ :Manual mode, safety switch is not pressed; L/ :manual mode, safety switch is pressed;
(@) Robot state:

@:robot at stop state :robot executing command in test to run or auto run

UL :

:robot arm in pause state :robot arm at reset state
System time.

Shows the current set time.
(Note: Time can be set in system settings. Refer to section 1.6.3)

(9 Robot System Message Display.

il e state o lan message

Absolute Robot Inc. Phone: 508-792-4305 | Website: absoluterobot.com
33 Southgate St. Worcester, MA 01610 --12- - Email: info@absoluterobot.com
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(Note: Refer to alarm pages found later in this manual to troubleshoot alarm state.)
Production state:
Current count, production volume, cycle counting, sample drawing, mold test trying times,

and NG (reject parts)

1) Program Display area:
All steps of the program are listed

@ Axis coordinate position display area:
Yellow indicates that the axis is enabled, Gray indicates that the axis has power, and Green indicates the axis

is in the origin area, and the Orange/Brown indicates the axis is in the part placement area, and the Red indicates

the axis ‘s has abnormal communication. When the axis is selected, the selected axis coordinates show an orange

edge and are highlighted.

Absolute Robot Inc. Phone: 508-792-4305 | Website: absoluterobot.com
33 Southgate St. Worcester, MA 01610 --13- - Email: info@absoluterobot.com
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1.5 Teach Operation Method

1.5.1 Create A New Program

Method 1:
1. Click “Function” on main screen

Gyete int (Y 003 WaitingP MO wold opaned: O
Ty

2. Enter into function interface

3. Click “Teach”

Absolute Robot Inc.
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4. Choose to create a new program or not.

Creste Mew Propram ™ Press Mo o edit current program.

5. Click “Yes”.

E}s | Yes

6. Enter into the program selection interface

-4
Location Of F| Lecal - wesech l ! Esit
| Name Size Lasl Medity Time Maid Cu... LOAT Ce... Open
11-e8Awl 432K 169 B22018 0 ¢ )
L 11-09-devi, Wi ANIK B39 922019 0 0 R
‘ | lnch‘ |
‘ Henome wil |
| defauliwll AZILE 153 s2rms Q ] | s
|
| Demo.whl 432K 1e8  B29%201% L) 0 Save Program As
| ZAZR8D0DTFFORD, wil 4561K 2229 87mr0le 0 n
Delete
ZAZ0B01 261 -DM i) amyE 2% BHIszme " L]
ZAZ2000126F wil 4057 K 2251 B-28)2019 ] 0
' IN v
ZANNRIZ-LANDAM wil AABE K 2252  B2mr0a 0 n I
7. Click “New”.
E}' New R ||
Absolute Robot Inc. Phone: 508-792-4305 | Website: absoluterobot.com
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8. Key in program name, for example: "Teach", then click “OK”.

Fl:lp.l.lr.i I.r :I-el-l: ¥ ii - . :
] e [+ L-1-]

9. Create new program and enter the program’s teach interface.

LCEL L)

O3 WaitingP: LMD meld opamed;
ot} Endt
B dump
- Tips

® Creating a new program, [standby point] and [wait: LMO mold opened] are default action lines
® Start point: When the software starts this action line, it will automatically return to Start Point position.
See the details in 1.7.4.1 Start Point Set.
® [f “Jmp Down” or “dmp Up” doesn’t appear. Click 1.7.1.2 Advanced Set-Factory Set-Modify in Teach
choose to “Use” (only administrator level can see it)
® Delete or add a default action line according to actual needs.

Absolute Robot Inc.
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Method 2:

1.

2.

3.

Click “Program” in the main screen

Enter program selection screen.

-4

Pragram V

Location Of F| Lecsl

| Name Size
| 11-eB-Awl 432K
1109 devi,wil LAER S
| defaultwdl 421K
| Demo.wit 432K
ZAZRS00TFFORD, wil a5 61K
ZAZ0801 261 -DM Wt amnk
ZAZ00012-6F wil 057K

ZATIR92-LANDM wit LI

Click “New”.

Absolute Robot Inc.
33 Southgate St. Worcester, MA 01610

New

search |

; Last Mom ll;’l! Maoid Co... LOAT Co...
1£9  B-2%2018 0 o
839 2pma " n
1530 $2ppns [} 0
€8 B2%201% 0 o
2229  8I7mrols o n
924 BIGZME L] 0
2251 B-2802019 L] 0
2252 a2er0s L] n

Exit
Open
New ‘,wll

Teach) i
t

Renome

Save Program As

Delete

- -17 - -
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4. Key

in program name example: "Teach” and click “OK”.

Mew Teach Cancsl
|||z 1.||1 & [ T a 1 0 —Diackepace
o -..-|E|n||r e | ||-:-|=-|--

. 5|||:-|r|ﬂ|n s |k ]
F-‘.‘:qnl.-:-:"!": [+ W B H W i}

5. Create a new program and enter the home page

PRETS, |

(Gyate Ont SR 003 WaitingP LMO wold cpened: ON
[ - |
e S o ——
)

| LY g’—_-;

Modity &I

AT e) [ Ty
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1.5.2 Teach Axis Motion

Axis Motion: Insert an axis motion into the program.

Method as follows:
1. Enter the Teach interface.

LEEL L]

[

Program motion area: Shows the action lines of current program.

Selection Display: Shows the information of what is currently selected.

Teach motion area: Used to insert the motion/command line in Teach.

Motion operation area: Used to operate the current line in the Program motion area.

HowbhE

e Modify: modify current motion
e Delete: Delete current motion
e Previous Step: Back to last step (initial state)

o Next step: Operate current action as well as enter next action

5. Auxiliary operation area: Auxiliary teach program.
® Monitor: Enter monitor interface (see the details in Chapter 1.9)

® Jmp Down: move down through program without step execution (Only administrator level is permitted
to see and operate).

® Jmp Up: move up through program without step execution (Only administrator level is permitted to
see and operate)

Absolute Robot Inc. Phone: 508-792-4305 | Website: absoluterobot.com
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U TIPS
® Enter the modify page by clicking the action line in the program motion area.

® Jmp Down and Jmp Up in the Aux operation area can be enabled/disabled in settings. (See section
1.7.1.2 for details found later in the manual)

2. Click Axis Motion.
Axis

L_\% . Motion

3. Enter “Axis Motion” interface.

‘ES‘;’I‘E fais

: :E.E i o 'E’Z E’I Back
oot Start sg..s
' N hds
003 WoltingP:LNO mald opened; ~ hd
o ——End——
More Syne Params

& ):*P & Etart Paint

Cancel Waiking 050 ¥

1. Target axis: select the target axis you would like to operate, or click the axis coordinate to enter quickly
2. Sync Axis: Sync two axes’ movements in a command.

3. Distance: Input distance and hold down the Up, Down, Traverse In/Out axis motion (note: do not exceed the
axis limits).

4. Moving speed bar: control speed of command
5. Waiting: delay before execution of command

6. Start Point: When selected, the command will prompt the robot to return to the set start point. (See section
1.7.4 1 for details on how to set start point)

Absolute Robot Inc. Phone: 508-792-4305 | Website: absoluterobot.com
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7. More: For additional axis motion parameters, click/check the desired axis to display the parameter set page.
(See image below)

/\ WARNING
— b ortical]
3335 4% : - Qock
pap P pop e
| x L] vt L] 2 L]
1000 i
Speed mmés l 0 n L1 ,f.f::: Q’I ,‘3“
Digadl
SIJINI Jﬂllﬂ' +
Accelerain -nmr" Deceleration Ilnmhs
1 Traverse In Trayverse Out
Locating Aren (L
A TIPS

If multiple axes need to be simultaneously moved, select [Sync Params] and set parameters on “More” page.

/\ waRNING

When using the Check Torsion Function, the selected axis's torsion output will not exceed the set “torsion
threshold” in the uniform phase of the action, otherwise the torsion output will be closed. This is an advanced
function, improper operation may cause mechanical damage, certain experience is needed for use. DON'T OPERATE
WITHOUT AUTHORIZATION. IF THIS FUNCTION IS NEEDED, CONTACT ARI SUPPORT.

Absolute Robot Inc. Phone: 508-792-4305 | Website: absoluterobot.com
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8. Synchronization of axis parameters: set the speed & acceleration, synchronization angle, distance of axis

motion, and crosswise movement.

(A F | md BN BN N
— R I RS,
Amgulas 0 \ -, ’ Speed mw,-mb
= ™
&r |
20 +

4. Select Axis [Z1] as target axis, key in distance [400], select moving speed, hold manual control button at back
of hand controller, and press and hold [Down] to the targeted position (400).
Start $e5
B Ade 21 |
1003 Wolting: LMD mold opened: = / - )
0 ———Cn—— B Sync Acin
Moro Sync Parems
200
o > 5
‘ - Up Dawn
Cancel | ing LT
U TIPS

Clicking the axis coordinate will quick choose axes.
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Click [save].

5. This will successfully insert axis motion command.

LT L L)

II
T b

£
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1.5.3 Teach Vacuum & Grip

Vacuum & Grip: Set Output signals or start the Subprogram (See the details in 1.7.7 Subprogram Set).

EXAMPLE

Take the SV1 Vacuum 1 output as an example:
1. Enter the teach interface.

LT L L)

| D04 Down, 21 0, 83400, 0,

2. Click “Vacuum Grip” in the teach interface.

B m

3. “Teach Vacuum Grip” interface will be entered.

LCEL L L)

| D04 Do, 2110, 82400, 0,
f
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® Wait-time: Delay before vacuum/gripper action is executed.

4. Click “+”.

=

5. “Output” interface will be entered

6. Select [SV1 Vacuum 1 output].

Preview

SV Vacuuan 1 supat
8Y2 Vacuuan ¢ sutpt
S61 Gripper 1 nusput
S62 Gelpper T nutpint
HGI Gripper 3 notput
SA1V Preematic (A He

SATH Presmate [A] H

SHIV Pimsmanc 1)

SEH Pneumatic JG] R
SCIY Petumatic |C) ve
SCTH Poenmatic | €]

SP1 Spare | vutpot

7. Click “On” and “Confirm”

Preview

B 51 Vacuun 1 suipt

Absolute Robot Inc.
33 Southgate St. Worcester, MA 01610

Nexa

UPZ Spere 2 ouput

B Aarm ligin Yellow

Alnrm gty Fled

Alnrm lights  Gewen

LED_M3 Cyelo Gtart
LD MO Lushis mold

| LED_ME Ejocior

CLED_LMC Mold ceises

LED MO Mald spene
LED LMD Satety dost
LED Raved 30

LED Haved 33U

=

Nesa

- -25- .

+

Cancel

CBYT Vacaum 1 il

Cancel

Phone: 508-792-4305 | Website: absoluterobot.com

Contirm

Confirm

Email: info@absoluterobot.com



Absolute Robot Inc.
A RI 33 Southgate St.
I Worcester, MA 01610
» absoluterobot.com

8. “SV1 Vacuum 1 output open” will appear in the first line.

LT L L)

003 Waltingf: LMD meld oomrad:

004 'Down, 210, 82400, 0,
£nd

9. Select “Save”.

10. This will successfully insert Vacuum Grip.

LCEL L L)

003 Waltingf: LMD meld oomrad:
D04 Do, 210, 82400, 0,
ﬁﬂﬁ YacuwmiGrip: SV Vamuus 1 outog

.y P

boa £nd
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1.5.4 Teach Stack Motion

Stack motion: Insert a group stack instruction to achieve stack command.

EXAMPLE

In order to fully demonstrate a stack instruction, we will complete a set of simple actions to teach the stacking
command. (See online video at support.absoluterobot.com)

We will complete stacking a set action of 3pcs in the X direction, 4 pcs in the Y axis direction, and 2pcs (2 levels)
in the Z axis direction

1. Enter your stack parameters by clicking on the appropriate box. Refer to 1.7.2 stack parameter set:

Hack

Direction

Stant Pes.

aty.

" Produc Space

1
|

According to stack parameter 1, suppose stack start position is X:1000, Y:100, Z:100, the stacking sequence

will execute as follows:

1. X axis moves 3 rows in the positive direction, the starting position is 1000, the product size is 20mm, Y and
Z coordinates don’t change until X axis is stacked with 3pcs in the +X direction.

2. Y axis moves 4 columns in the positive direction, the starting position is 100, the product size is 20mm, the
Y direction coordinates move one column, then the X direction is stacked again with 3 pcs. This is repeated
for all 4 columns, Z coordinates don’t change until X and Y are stacked with 3pc by 4pc grid

3. Z axis moves in the negative direction 2 layers, the starting position is 100, the product size is 20mm.
Therefore, the Z axis moves in negative direction 20mm after X Y grid is complete to stack another level of
parts.

Stacking Parameter one total parts: 3 x 4 x 2=24pcs

A TIPS
In the stacking parameters, the start position should be set in the part placement area.
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2. Enter Teach Mode, insert Axis Motion, move the teach axis to the placement area.

L L]

| DO WaitineP:LM0 mold opsnad:
B0 Anim, K200 820, 0,
D05 Axis, ¥1.0 G200,

D04 Axim, Z1:0:0-30.0,

ﬂil}? e 1o

3. Click Stack Motion.

Stack
Motion

=ad

4. Enter the “Stack Motion Teach interface,” select the set stack parameter, start stacking.

LCEL L L)

004 Awis, 8:0.0-0.0,
D05 Axls, ¥1:0 0-20.0,

[ D0 Awimg £1:0 030 O,

03 Waitingf: LMD meld opmmad:

007 g

[ Check prodwct

Absolute Robot Inc.
33 Southgate St. Worcester, MA 01610
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5. Select “Save” to start stack.

LT L L)

| D03 Waitingf: LMD mold opened:
D04 Axis, 800 00,0,
D05 Axls, ¥1:0 0-30.0.

| D06 Axiz) 10, 0-3G 0,

6. Click Axis Motion to teach axis motion in stack area.

Axis
E}' I Motion

7. Insert the order of movement of the axes when stacked.

LCEL L L)

| D0F WaitingP LMD mold opered:

BOd Axls, X00,0-0 0,
005 Mwie, ¥1:0-0-30.0.
D04 Awie, 21002000

QA% ——End———
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e
The initial program will set where the stack starts and the sequence of robot motion. Once the stack begins, the

positions will be driven by the parameters formatted under the stack set parameter menu.

8. Click [Stack Motion], enter the stack set interface, then click “save”, insert stack finish signal.

Stack

E%‘ . Motion _

LT L L)

o3 Wa i tingP:LM) wold epered:
D04 Axls, X0 0-20 0,
005 Axin, ¥1:000=30,0.
DO& Axis, 210, 0300

01 ——End———

.....

9.  When the “insert stacking motion” is completed, axis motion is no longer tied into stacking.

00d Axle Ko000-20. 8,

065 Awig, 10 0=0.0,

00 A le 1000 0-240 4,

Maniinr

[ e ] e
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10. Click [Axis Motion], and the axis coordinates can be moved to the next location, because axis motion is
no longer tied to the stack command.

Axi
L‘\%‘ £ Mutizn

LT L L)

ETAT
s s 818
T
rH L]
Sk
amam
"
i)

D13 Auim ¥1:0,0-20.0,
.'I:ﬂ--l Anig, N:0. 0-20.0,
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1.5.5 Teach Wait Signal

Wait signal: waiting for IMM signal or spare input signal by receiving the 10 signal. The module will continue to
carry out the next motion after the signal is received.

E M PLE Insert wait signal "wait for LG1 Grip 1 to confirm signal open"” example:
1. Enter the teach interface.

LT L L)

2. Click [Wait signal].

3. This will enter “Wait signal” interface

LCEL L L)

Absolute Robot Inc.
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® Spare input: click on “wait spare input” to choose the signal. Click on “C” to cancel
the current selected signal.

® [Wait Sign On / Off]

> Wall Bign Ces0H : Waiting for the signal On

> (2] wea sian awon : Waiting for the signal Off

® [Wait-time]: key in ‘0-1000s’in the [Wait-time], the system will alarm when wait-time
is out.

Yait Sign OmpOH

4. Select ‘LG1 Gripper 1 Check’ in [Wait spare input] and confirm [Wait Sign On]

reriew Mot Nwcd
TN | PR T DavaeD) atbgu
tarnw(D et Do) arigm
vl den e S YT T
wreedll dant e L L
Leteely it 1) 1adast ponr o aie
ServedlD dadt Hotw 10
Servw( D) e oorr {1
Carendl donn B A Danaty Doenitang
B cerrv() avpee LV! Yermem Y Ot
SetwndlD) avgan PN Taiwan 1 LBy
LurvntD avgde LUY Doerrr | Cheme Casured Loty
| FOLC ORI LT Gpanr I Chom

5. Click on “Confirm” to input the currently selected object. Click on another “Wait spare input” to choose
more signals if needed. Then click save.
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6. Wait signal is inserted successfully.

LT L L)

003 Waltingf: LMD meld oomrad:

D04 WaitingP L] Vacuum 1 Check,
| n

e
When multiple waiting signals are selected and the conditions are satisfied at the same time, the wait signal is
considered complete and the program will advance to the next step

Absolute Robot Inc.

Phone: 508-792-4305 | Website: absoluterobot.com
33 Southgate St. Worcester, MA 01610 --34- -

Email: info@absoluterobot.com



Absolute Robot Inc.
A RI 33 Southgate St.
I Worcester, MA 01610
» absoluterobot.com

1.5.6 Teach IMM Signal

Injection signal: create a signal so that injection molding machine executes an action

EXAMPLE

1. Enter Teach interface.

Inserting injection molding signal "MC-A Enable mold close” example:

LEEL L]

2. Click on the “IMM signal’.

Absolute Robot Inc.
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3.

LT L L)

Enter “IMM signal” interface.

| 00T Waitingf: LMD mold comned: O

i vy End

M-A Empble
mald Cinzs

W11 Enable

MR Enabte
Cared hack

. Hpare 12

MG Enable
Cares hagk

Wealling

NOTE: Waiting: Delay before sending IMM signal

4. Click [MC-A Enable mold close]

5.

LCEL L L)

e b
e

=

Click [MC-A Enable mold close] «l0” means signal on, “M” means signal off

| 00T Waitingf: LMD mold comned: O

madd Cings

i ey End

Laed hack

. Spare 12

Cares haek
.5

Wealling

Absolute Robot Inc.

33 Southgate St. Worcester, MA 01610

Corel fanwsrd

.50

MC-& Enable
minld Close

MT1 Enable
Corel Tarwsrd

MR Enabte

MG Enable

MK Faahle
mincinr harck

WE Enabie
mjectar lenannd

T2 Enable
Cored farwarnd

Ml Esnhble
Corel Bnck

M1k Cmnble
CoFes el

MK Faahle
mincinr harck

. ME Enabie
1 mjectar lenannd

Ml Emnhle
Corel Bnck

T2 Enable
Cored farwarnd

Miah Enabie
Cnreh hiask

M1k Cmnble
CoFes el

]
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6. Click “Save”.

7. [IMM signal] is inserted successfully.

LT L L)

£
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1.5.7 Teach Jump label

The “jump label” is used in conjunction with the 1. 5. 9 Teach Jump function to identify the jump position of the

program.

/\ WARNING

» Do notinsert duplicate jump label numbers, otherwise "conditional jump” will jump to the first found

label.
» Do not miss inserting label to jump to, otherwise "conditional jump™ will continue to run downward

when the jump label is not found.

1. Click on “Jump”.

LT L L)

® \Waiting: not used.

2. Input the number of the succeeding “label”, click Save.
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3. The jump label is inserted successfully.

LT L L)

e
No. 201-220 jump label is a “custom tag”, Can be revised via revise in the language packages.

Absolute Robot Inc.
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1.5.8 Teach Counter

Counter: Insert a counter to count parts, (Used to execute functions once the robot has picked set amount
of parts. i.e. indexing a conveyor)

E} u LM PLE For Example, set the counter to No. 10 and increase by 1 each cycle,
the operation is as follows:
1. Enter teach interface

LT L L)

2. Click on “counter”

Absolute Robot Inc.
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3. Enter “counter teach” interface

LT L L)

® Number: Set the counter number (value range 0-100).
® Operation type: Null, Increase, Decrease, and Set as.

® Count: Set the counter increase per shot (value range 0-30000).

4. After the counter motion is inserted successfully, counter number 10 increases by 1 every injection mold shot

cycle.
03 Maivingf L0 el spened:
m e e ppffrr—
5. Click “Save”.
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B

6. The counter motion is inserted successfully.

00 Wt ULMG walid opanad,
T Dpgter Moo 10, Incroeen |

fors ——s—
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1.5.9 Teach Jump

Conditional jump: In modular programs, instructions that change the order of execution according to logical
judgment.

Comparison types of Conditional jump: 10 port, Products count, Counter shown in picture below:

L]

J——
T
(FRIISLET

1 Pt

Prailiiite il

N _emuligml.

wap in  Label o

Bf Time Dut

® |O port: Compare the input signal, input the corresponding number (0-127) in the "Main screen -
Function - Function option - Advanced - Input list" to select the input condition to be judged,

" " means that when the input signal is on, jump to appropriate label. “ x
the input signal is off, jump to appropriate label.

” means that when
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® Products count shown in picture below:

"
4

i
[ EETEE b

jm Wait i nglh L0 mold openemd

Hm-l ——Em———

[Dewidre | willﬂlnlnd-u

dump e Lahel

When the Products count is divided by 10, with remainder less than 2; that is, the Products count is 0, 1, 10, 11,
20, 21, 30, 31... the jump condition is satisfied. When the divisor is 0, this means that the remainder is equal to the

yield count

® Counter: show in picture below:

"
1

am
ITLL
ArE Emrw

BE BB Y
15
-n
I'IHI -

D ———En————

dump e Lahel

¥ Tesm Dut

When the value of the counter number 100 is >50, the jump condition is satisfied and will continue to the

appropriate label

Absolute Robot Inc. Phone: 508-792-4305 | Website: absoluterobot.com
33 Southgate St. Worcester, MA 01610 --44 - - Email: info@absoluterobot.com



Absolute Robot Inc.
A R I 33 Southgate St.
™Y Worcester, MA 01610
I absoluterobot.com

® If Time Out

This is used to specify the role of the program when the jump condition is not satisfied.
Options are as follows:

]
LT

:I il

bt ol ey g S
.!:ll.-ﬁ'l.-r'l. et |
EAT Bpdmya vy e Pio pl
EOAT Risags rine mgmai |
Hrarl Falpsap

lisdes Falleeap

Tamy in el

If the jump condition is not satisfied
Continue: The program will continue to run

Alarm: The program will prompt the timeout alarm

Exit: The program will pause and exit

YV V V V

Warn for Checking Vacuum or Grip: Detect the Vacuum Signal or Grip Signal, and enter
pause state

Stop Axis Motion: Axis motion will stop
Start Follow-up: Stop Y1 axis Free (Extra option only to be used by ARI service)

Finish Follow-up: Open Y1 axis Free (Extra option only to be used by ARI service)

Y V V V

Jump to label: Jump to another label

® Waiting:

Within a wait time with meeting the conditions of a jump, jump label will execute, otherwise action will time out.
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EXAMPLE

For example, according to the Products count, when the Products count is within 50 and Y-axis moves to 100,
beyond 50 and the Y-axis moves to 200, and the programming is as follows:

1. Insert jump label

Lehrl

If Timw Qut

pie  Lsbel

Cancel

2. Insert two conditional jump labels
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3. Jump label 1 insert action “Y1 axis moves to 100", Jump label 2 insert action “Y1 axis moves to 200”

B3 WoikimgP:LNO mald opesad .

| B84 T Prdct mod 050, Jom Lbi Elcw

| 008 Foruard, 11:0,0-5200.0,
D07 -

4. Insert next label

o
& p-Bd
T

Y T

GO Ma Lt ogP LMO meld apenad |

| 004 [T Prdet mod D060, Jus L] Else

0 Foemmi-d. Y120, G100 0,

D08 Torward. ¥1:0. 0-200. 0.
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5. Under line “006 forward Y1:0.0->100.0” Insert jump conditions with jump to label 3.

d Walt i ogP LMD mald &

:ﬂﬁ" 1T Pedet mod D060, Jug Lb] Eluve
‘Dﬂl!l- Foremrd. ¥1:0. 31000,

IHH Forward, ¥1:0, 0->200, 0,

{030 ——<End-—

HTH_F MG

Jamp s Lahel

If Timw Qg

6. Final process as follows:

IIJ'I:I-*.i Wait ) egP LNO mald openen;

I-Iﬂl ¥ Prdet mog D450, Jap Ll Else

| 004 Formerd. ¥1:0,0-3100, 0,
-Im:i' Il P 5%=Te . dmp L5 Elue We

Hﬁl Forward, ¥1:0, 0->200, 0,

0V, ——sEnd-—

The current product count is called on line 004. If it is less than 50, the program jumps to label 1,
otherwise the program jumps to label 2. When jumping to label 1, lines 005, 006, and 007 are executed and the
jump to label 3 happens in line 007. When jumping to label 2, lines 008 and 009 are executed then the program
continues to line 010 “jump label 3" downwards.
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/" TIPS
1. The "jump label" must be present and unique in the program
2. If the production count is divided by 0, then the production count remains the same. Example: If the
production count is 5: 5 divided by 0, the remainder will be 5.
3. To force a jump the most common method is to use the "<57> Emergency Stop Button [EMG]" IO
conditional jump if true. This function is always on
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1.5.10 Modify in Teach

Modify in teach: While using teach, commands can be modified to new parameters
Teach modify page

GO Be | tingP LV0 mold cownst],

004 IF Prdet el 0250 Joo LY Elve

06 Foresrd, ¥1:0.0-2100.0,

OA7 0F PLGT=Tr. dmp Lb3 Elem Wr

(0F Forsard, Y9 .0, 0=2300, 0,

"I ‘_'3'1"_ Jump b Bee

Zave Changes Cancel

In teach, move to the command needed to be modified, then click on modify to enter the teach modify page. In

the teach modify page, you can make modifications to command parameters.

U TIPS
® Jump to line: Move the current cursor to the highlighted line. Level S administrator permission is
required.
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1.6 Function Set

1.6.1 Function Option

Click “Function Set” to enter Function Set interface.

e i e s e ™ o g
o ™ ™ ™ i o g g™ ™ i ™ ™

ESRES

1.6.1.1 Common Option Set
a) 10 check

|0 Check Time Set Limit Pos Enable mo Special Sblmt act silmt act shwto Pu - |t |

L¥? Wamamim ? Check

L1 Vaouum 1 Cheek
LV Vacuim 4 Chack
LG1 Gripper | Check Chess Or | and Vasuum In Te Eanhie

LG Gripper 7 Chedk

AEEEEREEE

UG Gl a3 Chutk I Geip Check On Funeer Am E
L4 Gripper 4 Check a3
VO kg OM Husner Arm
LGS Gripper & Check
10 Check: input check: . check 10 port, IO port won’t be checked.
® |0 check point (SignalCheck): The default is Origin.
»  Origin: only check at the origin point
Absolute Robot Inc. Phone: 508-792-4305 | Website: absoluterobot.com
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» Global: the whole process from the origin to releasing IO.
» Placed: Check in the placed area
® Check Grip and Vacuum in Test run
» [Enable]: Grip and Vacuum IO ports will be checked in test run.
» [Disable]: By default, Grip and Vacuum IO ports will only be checked in auto run.

® VI_Grip_R_Check: VI Grip check port address. Corresponding port address is located under
Function-> Function Set->Advanced-Output List. Check in the Function-Manual-Vacuum Grip. (Only
applies to dual arm robots)

® VO Grip ON Runner Arm: VO Grip output port address Corresponding port address is located under
Function->Function Set->Advanced->Output List. Control in the Function->Manual->Vacuum Grip
(Only applies to dual arm robots)

b)  System Time

10 Gheck Time Set Limit Pos Enable mo Special Slmt esct slmt sct s Auto Pu® |?

By i | =) ey
Bdulal-Organn Dl 050) i T Seres Fal ]mu W Dtall walr me -E[L U]
o ——y : - — —
Cowide Thmeduil w000 & SrrEenG sven W u“!i ]
M Toanal | n 1
ToseTime ol RERE = Prnismatic sl .
— . 118 1
idodd-Open Tim| e
]
0l Peamp Hamni | day
| S — —
i |
SeieEn MH‘-E-_ ciry ma| hnlding |LWOE I]! me
T

Enep Time-Owl

® Mold-Open Delay: The delay time set, before executing the next command, after receiving the open
mold signal

® Cycle Time Out: The set time limit for the robot completes a full cycle operation, if the cycle time
exceeds the set time, the system will alarm. Every time the program runs to the end command, it is
considered a complete cycle, and production count will increase.

® Reset Time Out: The set time limit for the robot to complete a reset, if reset time exceeds the set time,
the system will alarm

® Mold-Open Timeout: during auto run operation, the set time limit for the robot to receive a mold open
signal (LMO) from the IMM. The waiting time must not exceed the setting time, otherwise the system
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will alarm

® QOil Pump Reminder Cycle: Set the amount of time, in days, the system will remind user of scheduled
lubrication and machine maintenance.

® Screen Refresh: Screen refresh rate, set in milliseconds

® Step time-out: The set time limit for a command to execute its action. If an instruction time exceeds
the setting time, the system will alarm

® Time Servo Fall Asleep: Amount of time a servo drive can be non-operational before alarming out
and disabling all motors and drives.

® Screensaver Waiting Time: Amount of time until the controller enters screensaver mode, after the last
controller interaction.

® Pneumatic action timeout: The set time for a pneumatic action to execute. If position sensors are not
met by the set time, the system will alarm.

&WARNING

® Holding LMOE: The open mold halfway signal is for the arm to enter before the mold is fully open.
This is instead of using the mold open signal. The IMM must be equipped with this functionality.

Using mold open halfway will increase the risk of crashing

® Default wait time: The set default wait time when inserting a new command in teach mode.

ral
W TIPS
Holding LMOE (Euromap67 signal ZA8, Euromap12 signal 14)
Default wait time: Default wait time for each step in when creating a program
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c) Limit Position
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Limit Position Tab is the application limit setting, which is used for the soft limit setting of each axis and position

® Axis Min/Max: Limit positions of each axis’s stroke.

® X Origin Area: The set origin area for the X Axis. (Based on the origin offset found in advanced
settings)

® Placed Begin/End: The part placement area, set along the X Axis. (Based on the origin offset found
in advanced settings) NOTE: If traversing in manual mode, the robot will stop at begin/end set
positions and the traverse button must be released and pressed again to traverse in or out further

® Y1/Y2 Min/ Max Position in Mold: Y1/Y2 set limit positions when X axis is in set origin area.

® Y1/Y2 Min/ Max Position outside mold: Y1/Y2 set Limit positions when X axis is over the part
placement flag.

® 71 Origin Area: The set origin area for the Z1 Axis. (Based on the origin offset found in advanced
settings)

® Irreducible Area: Space between Y axes. (Only applies to dual vertical arm robot

/\ wARNING

> “Limit Positions” cannot exceed the “machinery axis limits.” Ensure the limit positions are set to a
position before the machinery axis limit sensors reach their flags
» NOTE: the limit positions need to be adjusted when the origin offset is changed

Absolute Robot Inc.

Phone: 508-792-4305 | Website: absoluterobot.com
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d) Enable Mold
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® Standby Position: X Axis’s standby position before auto run. Default [Origin]
» Origin: X Axis is at origin standby before auto run.

» Placed: X Axis is at part placement area standby before auto run. (Note: when module motion is
finished, X Axis will be at placed area)

® Mold Close: Default [In mold].

» In Mold: Enable mold close signal is transmitted when the X and Z axes are at the origin area
position

If the X axis and Z axis move to the origin area position and the enable mold close signal is not received, check

the below conditions:

a. Z position in the set origin area (limit position) or downward standby area (use downward
standby function) and have origin signal.

b. Cis at pneumatic axis at standby/start point position. (This can be set in “mold set” found
in the function tab)

c. Y axis in the closure area (switch mold can be set).

d. Xaxis in the set origin area (limit position) and has the origin signal.
Vacuum check signals are being activated. The check on these signals can be
activated/deactivated in Function Set>10 Check.

»  Out of mold: When X Axis moves into part placement area the [enable mold close] signal will be
transmitted (NOTE: When [Signal Check Position] is set for origin, the [enable mold close] signal
will be sent at the origin initially, then the [enable mold close] signal will be transmitted at the part
placement area).

» Manual: Transmits signal [enable mold close] when the command line is reached in the current

Absolute Robot Inc. Phone: 508-792-4305 | Website: absoluterobot.com
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loaded program.

® Y1 Min Position, Y1 Max Position: At origin position, Y Axis enables mold close between Y1 Min
Position and Y1 Max Position.

® Use mold open halfway:

»  Enable: the mold open halfway function is in use the mold open halfway function is
not used.

/\ wARNING

Using mold open halfway will increase the risk of crashing
® Close MC_A after LMO:

» Enable: Enable mold close [MC-A] signal will be transmitted after mold open [LMO] signal is
received.

» Disable: Enable mold close [MC-A] signal will be transmitted immediately after mold close [LMC]
signal is received.

® [gnore LMC: Disables the check of [LMC] signal. Open mold [LMQ] signal will be received without
first receiving the close mold signal [LMC]. Special reason: some IMM cannot provide a close mold
signal or can disable the close mold signal function. If open mold signals are off and time exceeds
the set min mold close time, mold close function will activate
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e) Special Set
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® Use the Stop Signal: Default: [Disable]

» [Enable]: Module mid-axis action will have stop signal to interrupt movement (Low level trigger,
0V). The manipulator can be stopped immediately. Signal configuration number can be added
before'-', to switch to normally open signal (high-level trigger stop, 24V). (Spare inputs or existing
inputs can be placed within program steps to stop robot motion)

» [Disable]: There is no stop signal function in the mid-axis action of the module.
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Resume from Stop Sign Manually: Default: [Disable]
[Enable]: After stop signal is received, operation must be activated manually.
[Disable]: Operation will continue automatically after stop signal is received
Injection Signal: Default [Disable] *This is not used in the United States*
Traverse in Mold: Default: [Disable]
[Enable]: X-axis can move in the origin area when Z-axis coordinates are not zero.
[Disable]: X-axis is not allowed to move in the origin area if the Z-axis coordinates are not at zero.
Protection Detection: Default: [Disable].

[Enable]: Open the input signal of the detection protective door, stop operation and alarm in
automatic mode when there is no signal of the protective door, and disconnect the power in
standby mode.

[Disable]: The input signal of the protective door has no effect on the control system.

Ejector Control: Default: [Disable]

[Enable]: In teach mode, if an IMM signal “ME Enable ejector forward” or “MK Enable ejector
back” is used, the robot will output the signal to the IMM to call for ejector movement

[Disable]: The robot will not output signals to the IMM used to move ejectors

Core Puller Control: Default: [Disable]

[Enable]: In teach mode, if an IMM signal “MT Enable Core forward” or “MG Enable Core back” is
used for any core, the robot will output a signal to the IMM to move its core/s

[Disable]: The robot will not output signals to the IMM used to move cores
Overmold Function: Default: [Disable]

[Enable]: When the X-axis is in the origin area, the Z-axis is not allowed to drop during the
Vacuum & Grip Signal output.

[Disable]: When the X-axis is in the origin area, the output signal of the Vacuum & Grip Signal will
not be detected when descending the Z-Axis

Keep 10 in Alarm: Default [Disable]
[Enable]: Alarm status will not stop robot IO outputs.

[Disable]: Alarm status stops robot 10 outputs.
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® Safety Button: Default: [Disable]

» [Enable]: Ignores manual control button on back of pendant during test run, manual movement, or
teaching.

» [Disable]: Requires holding of manual control button on back of pendant for test run, manual
movement, or teaching

® STOP no longer disconnects 10: Default: [Disable]

Y

[Enable]: Pressing the Stop button will not stop robot 10 outputs.

A\

[Disable]: Pressing the Stop button will stop all robot 10 output signals. The output signals of the
injection molding machine will not be affected.

® Ignore Y-axis at Start Point: Default [Disable]

» [Enable]: When running in automatic mode, a check is not done to see if the Y axis is at the set
starting point, at the start of each cycle.

> [Disable]: Before initiating, each cycle checks if the Y Axis is at the set start point. If the Y axis is
not at the set start point position, the robot will alarm

® Reset Counter when starting Autorun: Default: [Disable]

» [Enable]: When autorun/testrun is started, the operator will be prompted with a message to clear
the current count of parts or to keep counting from the current count.
» [Disable]: The counter is automatically cleared at the start of each testrun or autorun.

® Edit Products: Default: [Disable]

» [Enable]: The product count number on the left-hand side of the main screen can be changed
> [Disable]: The product count number cannot be changed
>

® Manual Anti-collision: Default: [Disable]

» [Enable]: In manual mode, open the anti-collision function test application. When used, the
manual interface will have anti-collision function configuration and monitor the current torque
percentage. (Refer to 1.9.1 axis action chapter)

» [Disable]: Manual anti-collision configuration is not displayed on the "Manual-Axis Action"
interface.
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® Teach "Next Step" to Wait for Action Coherently: Default: [Disable]
» [Enable]: If the current step is not completed, the next action test will start.

» [Disable]: In teach mode, all the actions are run line by line according to the next step.

® Slow start after fully automatic interruption: In STO program, the automatic operation is interrupted
by alarm and can resume operation. Default: [Disable]

» [Enable]: For the first 3 seconds the speed will be reduced, then speed will be restored to normal
after 3 seconds.

> [Disable]: Restore operation, runs at normal speed immediately.
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) Limit Action Set 1
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In mold: It’s in the mold area of the IMM. i.e. When the robot is in X axis origin area and at the same time, is out

of the Z-axis origin area, it is considered “In mold”.

| Xlaxis Origin Signal “ON”

H, ! Z axis Origin Signal “OFF”

=t
[ | I
® C Rotation in mold: Default: [Disable]
» [Enable]: C Rotation allowed in mold
» [Disable].: C cannot Rotate in mold.
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® B Rotation in mold: refer to C Rotation in mold, Default: [Disable].

® A Rotation in mold: refer to C Rotation in mold, Default: [Disable].

® C Rotation safe position to traverse: Horizontal action is allowed only at the special position of the C
axis, otherwise the alarm will sound.

» Vertical: When C-axis is pneumatic, the X-axis will only run when C axis is in the vertical state.

» Horizontal: When C-axis is pneumatic, the X-axis will only run when C axis is in the horizontal
state.

» Disable: X axis transverse action will execute regardless of the state of C axis.

If C is a servo axis, there are two interval settings when choosing the vertical or horizontal position (as shown in

the figure). This can only be crossed in the set position interval and cannot be crossed outside the interval.
® A Rotation safe position to traverse refer: “C transverse output protection”.
® B Rotation safe position to traverse refer: “C transverse output protection”.
® Y1 Rotation safe position to traverse refer: “C transverse output protection”.

® Transverse allowed signal: the signal can run horizontally.

When operating in the working area of the manipulator, disconnecting the "crossing
allowable signal” can prohibit crossing and avoid collision

® Y1 min pos raise/ Y1 max pos raise: Z Axis in mold can ascend between Y1 min pos raise and Y1
max pos raise.
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E] “ LMPLE Figure 1/2 shows that if a collision occurs after the Z1 axis of the manipulator
is lifted, then the "small rise in Y1 mode" corresponds to A - "large rise in Y1 mode" corresponds to A+,
so the Y1 axis must first enter the safe area A before. _{he arm can be lifted, as shown in Figure 3/4.

|
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g) Limit Action Set 2
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1. When the [C] axis is within the set interval, [A] can rotate
2. When the [A] axis is within the set interval, [C] can rotate
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h)  Auto Pump Option
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Only Support DLS auto lubrication system.

[Enable] auto lubrication pump works. [Disable] auto lubrication pump does not work, and the pump does not

output oil.
Define oil outlets 1.1 and 1.2 as group NO.1, and 2.2 as group NO.2; One motion represents an output oil

alternatively once.
[2s sign output], group no. 1 outputs oil alternatively once
[5s sign output], group no. 2 outputs oil alternatively once
[8s sign output], group no. 1 and group no. 2, output oil alternatively twice
[12s sign output], group no. 1 and group no. 2, output oil alternatively twenty times in cycle. (to select carefully).

U TIPS
The button on the right side is for debugging and use. Details of the output signal function refer to the specification
of the corresponding type of lubricating pump in the random appendix.

g Sign el houie
motion interval of Group No. 1 oil output (time in total only effective in autorun)
- 0
25 Sign time )
times of group No. 1 oil output
Pump sign out H Pemp slgn in & . . .
address setting of oil pump 10 interface, no need to
modify.
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i) Pneumatic (Pneu) options
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Used to configure signals of pneu axis:
Every pneumatic axis is normally configured with 4 signals:
1. Input inspection switch signal in opposite direction: back, traverse in, up, rotate in, vertical.
2. Input inspection switch signal in positive direction: forward, traverse in, down, rotate in, horizontal.
3. Output solenoid valve signal in opposite direction.
4. Output solenoid valve signal in positive direction.
Provided there is no detailed configuration signal for some point, input 127.

#ﬁ}ﬂ TIPS All of them are assigned the corresponding numbers in the Input/ Output Port Table
(Trigonometric symbols). As shown in Figure C, the vertical position signal is “<53>LC1V[C]over to limit”.
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i Safe Door
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The function is divided into the following two parts:

o P Slun Glaball ' Swp sign Glabatz !

Stop Sign Global, during Autorun Mode, any “Stop Sign Signal” interrupt (signal "off" trigger), the robot will
immediately stop the current action.
Note:

»  This function needs to correspond with a missing signal to create a 'stop signal'.
» Difference from the 'stop signal' function: The 'stop signal' is valid only for the set action.

» Add the ‘-’ sign before the signal configuration number, switch to the Normally Open Signal, and
the signal is “on”)
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EXAMPLE

If “<3>LMD1 safety door 1” signal is set to the same signal as the 'Stop
Sign Global’, when the safety door is opened in the automatic operation, the robot will exit auto

]
cycle and enter manual mode. ~Set Stop Sign Global 1=3 S e st

The safety
door signal is also on input 3.

® Each time the 'Sign Req Door Open’ signal is received, the 'request signal count' is set

to 1, and the user can learn the change status of the 'open door request signal' through
the counter, and further design the action.

Sign Feq Deor Open | #

Port address set of “Sign Req Door Open”.
Coumnter Aleq Door Gpen | #

Counter number set of “Counter Req Door Open”.
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1.6.1.2 Advanced Set
When the Robot User selects the Advanced Tab in the Function Set, the program will enter the Advanced
interface.

a) Accelerate & Deceleration Set
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The default acceleration and deceleration of the servo axis (unit: mm/s).

/\ WARNING

If acceleration and deceleration speeds need to be changed, contact Absolute Robot’s Service
Department to confirm that it is modified to a safe setting. Do not change without prior authorization. Changing
this may cause robot malfunction or cause the robot to crash.
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b) Speed Limit Set
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Speed Limit Set: robot movement speed set, unit: mm/s. Max speed in Autorun Mode and Manual Mode are
expressed as a percentage.

& WARNING

If the Speed Limits need to be changed contact Absolute Robot Service to confirm that it is modified to
a safe setting. Do not change without prior authorization.
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c)

Mechanical Limit Set: Limits are set according to the actual axis length, unit: mm. These should always be

Mechanical Limit Set

hocelarate Soeed Lim Machaiicsl Fara Set  Ernable Bot:Fectary S Advarced Awes Poa ? |* 1

Eai] |

" |mm|

W |

A R |=|m!
&Ik

B |=|m+

C i-""|

1| |

1 |mm
15a0|

7 " |

1 —

i |

e 'mmi

} |

jgp |

e (sl

;

greater than or equal to the limit positions on the limit positions tab in function set.

/\ WARNING

The Mechanical Limit Set is set according to the actual axis length on the robot. Do not change without
prior authorization. If a parameter is changed, review and test all the strokes in Manual Mode using the slowest
speed setting. Increasing the limit above the actual axis length will cause an over torque alarm or damage to the

robot.
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d) Zero Set
® Function description: Zero Set of Mechanical Axis

® Set steps:

1st step: Manually calibrate the mechanical axis, zero-position according to the example below

v

LT leornlinibavnibnal

|I|1I.|I.IH|I|r|I|1III1
|I|1I.|I.IH|lr|I|1III1

NO Yes
2 step: Servo Off. When the Zero Set is selected, the following display will appear on the HMI. “All” is to
set all axes to zero, X/Y1/Z1/Y2/Z2 is set the related single axis.

_

Accelerate Sgeed Lim| Mochanical fera Set Enable MotiFactory Be Advanced dxis Por® | * ]

¥
17
vz
-I-I*l- Serem M, Click and hold #= to aeh zom
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3rd step: When clicking the "Servo Off” button, Click and hold “set zero” for 2s, the below prompt box will
appear on the HMI:

[* OK toSet Zero  (Notice: 1fconfirm change the home position. plense
teach the each axis position agnin in existing programs’ )"

Yies b [

4t Step: Click “Yes” to finish Zero set.

/\ WARNING

Before Zero Set, Turn Servo Off.
» Set Zero according to the Zero Mark on the robot.
» After Zero position is set, recheck all the parameters of Limit Position, Enable Mold, Limit Action Set, Advanced
Set.
» After Zero is set, check all the related parameters of axis position in Mold Set, such as Axis Position, Stack,
Offset, Relative Position.
» ZERO SET IN AN INCORRECT POSITION WILL LEAD TO COLLISION!
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If the driver alarm shows ALO60 or AL0O61, it means the battery voltage of the driver is too small. In order to prevent

data loss, change the battery, and reset the “Zero” position.
Note: During the battery change, it is suggested to keep the driver power, or the absolute position will be lost.

1. Loosen the mortises on both 2.
sides to open the battery lid

3. Disconnect the connector, and
the old battery. Then connect the
new hatterv ’rQ _’rhe connector.

4.

When changing the battery:
If the driver power is cutoff,
or the power line is removed,
the data may be lost.

Fully remove the lid.

Close the battery (Do not forget to
put the line in the box)

Name Li/SOCI2 Cylindrical Battery
Type ER14505

Model No. ASD-CLBT0100
International standard size AA

Standard Voltage 3.6V

Standard capacity 2700mAh
Maximum continuous discharge current | 100 mA
Maximum pulse current 200 mA

Size (D x H) 14.5 x 50.5mm
Weight about 199
Operating temperature -40~+85C
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e) Enable Motor Set

Accelerate Speod Limi Mechanical Yere Set Enable MotFactory 5S¢ Advanced Axis Pei ) °®

x5 Bern .
A Momuse
o Momuge .
© Prrumasic
L] Soi .
= .
12 sevo
a s
Prrumafic

Enable Motor: Select enable motor type of each axis |*‘“'"

) Factory Set

Acce|erats Spsad Limi Beohadiics! faro Set  Enable Mok Foctory Sol Agvanced Axie Poo * 1 F 0

| Nodal (TENTE T D " I:l =
Load 4 Wemical E:l.__.i"_" |
Emabie Subprogran Enbin: .

Fartuny Srin
Factory Sets as above picture (Do not change Factory Sets at will)
® Model: “Max A Series”, “Max B Series”, “Max C Series”.
0 « [ v
° . “W” means Telescopic arm, “PR” means dual arm.

® Load: Unitis KG, this value identifies the model number. Do not change this setting to individual load size!
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| 1
Vertical S Wu|mm|
. . : Vertical stroke.

°
® Enable Euro-Axis Name: Selecting [Disable] will use the current axis name. Selecting [Enable] will use Euro-
Axis Name. Current X axis will change to Z axis, current Y axis changes be X axis, current Z axis changes to

Y axis.
® Enable Subprogram: If [Enable] is selected, the Help function will change to Subprogram. See the details of

this function in 1.7.7Help/Subprogram.

® Factory Sets: all the parameters will change back to Factory Sets, USE WITH CAUTION

g) Advanced Set

Kecwlarabe Spaed Linl Nechanioal Jere Sal Enable MebFaclory Se Advansed  Aeja Por® |®

Downt 5 Eandby Bt st £1 Down :-|r|I El'm .d?lutm:uﬂi ¥ am
Uje Stop Open W0 & K

= = —
Alr Supply Dutectiow Emable Lealing Aex it

Emable BOO pode sutput  Disesin

® Down Standby: Default is [Disable].
Enable: Z-axis can descend to wait for Mold Open. Necessary conditions:
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1) Atthe set Down Standby area (Z1 Down Standby or Z2 Down Standby).
2) Origin signals of Z1/Z2 are “ON”.
Disable: Z-axis only waits for Mold Open at origin area and can’'t descend before Mold Open.

Use Stop Open MC_A: .button triggers “MC_A Enable Mold Close” signal. Default is [Disable].

Enable: at the Standby Mode or Manual Mode, it will trigger “MC_A Enable Mold Close” signal if operator

presses the Stop button on HMI.

Disable: will not trigger “MC_A Enable Mold Close” signal if the Stop button is pressed on HMI.

Air Supply Detection: Default is [Enable].

Enable: Always detect Air Supply Signal (<43>Air Supply Detection), When this signal is OFF, it will alert alarm.

Disable: will not detect Air Supply Detection signal.

Enable BCD code output: Default is [Disable].

Enable: To verify the BCD code in the Mold Set.

Disable: Don'’t verify the BCD code.

F1 Divwn Sts 0 mm Z2 Dovwn 514 U mm
: Set the Down Standby position of Z1, Z2.

Notice: The Down Standby Position must be in the range of Z-axis origin’s metal bar sensor.

L ecitiineg Are 1 AP

: Location Area.
Location Area is a reference value. In Autorun Mode, when the distance between the real-time coordinate of
the mechanical axis and the target position is less than the 'Location Area Value', the action is considered
finished and the next action will start. Location Area default value is 1mm. The Robot User can change this
parameter in “Modify”->" Advanced” according to the specific action.

/\ waRNING

Reasonable use of the Location Area can reduce the action interval and save time. USE WITH CAUTION!
UNREASONABLE SETTINGS WILL LEAD TO COLLISION (Parameters that are set too high), ESPECIALLY
IN-MOLD MOVEMENT!
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h) {\xis Port $_et -

—r

‘Speed Limi Mechanieal Zerc Set Enable MatFactary Se Advanced Axis Port Input Li i

Axis Port Set: Each axis’s port has a corresponding port number set in Delta servo drive, do not modify
without authorization.
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D) Input List Set

Mechanicnl Zero Set  Enable MotiFactory B¢ Advanced Asis Port Ioput List Dutput L4 ° |

il L0 Middemold signal | 0 [ <105 LMK Pabaet Auto T o> Barvall) tinilte 2l
B <12 LMET M Emergaiop | | 1 €113 LM imjocsen 1] 0 5203 Seren limite E
B <25 La0 mold spened o ey LMEC mald losed 12 0 2y timite by
35 LMD Seiely Dwar) | 3 <130 LMTE Coreiuler back | | -Em!-'m" )
4 LM Ejecten bach 1 14 LMOE mald open halbwm 14 G203 Servnd) timik 24
I {5 LM Ejuchet hevert. | 5 O ﬂﬁ:_nuﬂ'ﬁrﬂrmil )y Sorendd fimit 25
| ix LM CorePuller back B 1B ServadD limiee L wm_y EZ
E13 LG ComPullat faneard | T 4175 Seevo@ limils 1T T Servd®) linib 27
<l LM et B0 Senvold s - %}& c
B UE e Daee | 0 0 anSeve@inte [0 0 G SeveBien )
Plaesitw Pt

Input List: List of all names and serial numbers for Input Port. X means the portis ON, “/"” means the

port is OFF.

EXAMPLE

<44> LY1 Yacuum 1 Check 50

[ a0 | catm [ATHRHHERL [LAIE [A] axis max limit| @R e | 10

“<44>1V1 Vacuum 1 Check” is related and confirmed by 50 Physical Point (it's in the GUS Controller DI 10).
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i Output list

|
Ainck |

fern Set  Enabkle NotiFactory Se Advanced | Axis Port Irput List Output Lisi Pasawer Y s

by FEEOT EMG sty B0 cii MGE Enable CosaZ beck| 10 0 <205 563 Grippor 3uutpu | 70
€13 MCA Enable medd Close | 1 €113 Manesl Sete Outim | 11) (1 <213 SA1V Proumat [A] fotn 21
T T e — 0 A0ER PUMP i Puimp T2 = mi-t:ur-u-u:nn-uﬁ;
3% ME Emobln ofecins forenre ¥ €132 Burser 17 1 22 BV Paoumani [ Reyd 23
43 MK Lasble jectocback | 4 | €14> Do luck 14] | a4y BEIN Preumatie [0} Fet| 24
| €53 MS Cyele Start 5 [0 €15 Dase LED 1_:_] = dsb:}:ﬁpnm-ﬂ:m_wﬁﬁ
" €3 MT) Enable Care) forwary  § 163 51 Vaeuum §autprt | 18] 0 263 S00M Prewmatic JC) b 26
" 473 MG1 Ensble Coe] bock | 7 £173 EV2 Vacuum 2 sutput | 17) [0 <373 51 Spare | outgan ef
U oy CHV Comviynr | ¥ m m:mwrlm 10 0 <28 592 Spare 2 eutge 2
1 gox MT2 Enable Coaed '_ U 0193 6P Gripper ¥ ouipat | 19) 00 <29 Alwem light: YeBww | 9]

(43

Output List: List of all names and serial numbers for Output Port. " means the port is on, ” means

the port is off.

k) Password Set

{Enable Wot/Factary 5e Advanced Asis Part Input List Butput Lis Password Machine * 1%

P Y

o imits

Pawori bl e

By Paswamrd
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Password Set:

1.Select the Password Level.

Level2

E} Leveld

2.Click New Password.

3.Key in new password and click “OK”.

Repeat 55 Modify | 5553
T E | [/ -
P -.: o i iy i iy J|-" = o
4 & L . Caneel
1 & 3 i 0K
|

4.The below interface appear on the HMI:

Feal e Boi.Feotary B Adesecsd  Asis Pori iedet List Gepul Lo Poassd-d Bashine =4

Fanimsrd Luiy et

Nopos Fassawnd

5.Click Repeat Password.
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6.Key in new password and click “OK”.

Repent 35 Modify | 5354
T | E g ] s
I-:- - o n - -
i | 5 & : Cancel
i ] X 3 3 [ o

7. The below interface appear on the HMI:

_ H |

Eraly e BotPeoiory Be Adverged  Biog Part Dogui Lied Buiped Lis Machins " |"

Pkt Ll [ et

8.Click “OK”.

9. Click “Know”. Password is changed successfully.

Passwond changed successfially !

Tes
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Restore Password (S level)

1. Click “Restore All Password”.

2. The below interface appears on the HMI, check if all passwords are restored according to Factory Set:

2

Priss UK to Restore Passwonid

Yis NG

3. Click “OK” to restore all passwords successfully.
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1D Machine Activation

FMEnr:r L= Afvonced  Axira Part leput j_l.ul:ﬂu'l'.pq.rl: Lia Pazsword ‘lﬂl"ll';l Azt 1.|'

Machine Activation page is set by the factory, do not modify without ARI authorization.
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1.6.2 Stack Set

Parameter set for stacking actions. Refer to 1.6.4 Teach Stack Motion. Click “Stack Set” in the function
interface to enter the stack set interface.

Stack Param | X Y1 21 . Stack 'F....
e . Heack Patam

?

Directien

. Stack Param

Start Pes. 1
Stack Param

ay. p
Product Space . Slut:u.o

e Check signal _ "]

Stack parameter: parameters used to determine how products are stacked. . means stack parameter is
selected. “° " means stack parameter is not selected.

Order: This is the order at which the axis will move. Click on the box of the corresponding axis to switch the
order to be first/second/third.

Direction: Stack direction set. This is the direction in which the axis will move. X-axis: traverse out positive,
traverse in negative. Y-axis: forward positive, back negative. Z-axis: down positive, up negative. You can change
the direction by clicking on the corresponding box.

Start Position: This is stack position of the first product, the position where the stack will begin. You can manually
move the robot in this page to the desired start position. Click on the corresponding axis box to move the robot
manually.
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Qty: The number of products being placed in each direction. The number of products that can be stacked is
limited by the size of the placement area and the size of the product. Click the stack quantity column of the
corresponding axis to enter the number of stacks in the direction.

Product Space: This is the distance (mm) that the products being stacked will be spaced apart.
Pile Check Signal: When entering the stack motion, first check if there is this signal. If it does not exist, it will not
enter the stack and the robot will alarm out.

EXAMPLE How to set stack parameter

1. Click Stack Set to enter the below interface:

Hack
Stack Param |
Order

Direction !
.Sud Param.

Stant Pes. -
Param

Qry. 4
Produc Space .Sud:num |

Iraverse
Traverse In Out

Start Position Set:
1) Click the corresponding start position bar of the X axis.
2) Press and hold "Traverse Out " to the target position (100) while holding down the manual control button
on the lower left of the hand controller.
3) Click "Yes" to confirm.
4) In the Teach mode, insert the corresponding stacking motion.
Refer to Section 1.6.4 Stack Motion to complete the stack function.
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1.6.3 System Set

The System Set Tab allows the Robot User to change the robot’s time and date display, calibrate the HMI touch
screen, enable Buzzer, set background parameters (enter into CPAC) and turn the alarm on/off, shut down the
controller system etc.

i, 5

I~ &

By e

Once the Robot User selects the System Set Tab, the following screen will appear.

Back
English

Language

- ! = | |
¥ w1 | 8 Ip -

: : Save Timcaet
9 15 M 37| S 36
Screon

Calibestion St background

parameles

D Buzzes

® Language Selection: When the showing language is not the Robot User’s local language, it can switch the
language here. The system will provide the Language Package; thus, the Robot User can customize the display
language.

0 Shutdown

® Time Set: Here, the user may change the date and time setting (Do not forget to save).

® Screen Calibration: Calibrate the touch point. After entering the Screen Calibration interface, click the Cross
Center to exit the interface according to the hint.
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® Buzzer: If this function is selected, when the alarm appears, it will trigger the Buzzer to make a sound.

® Set background parameters (enter CPAC): Do not change without authorization! If the Robot User hopes to set
the parameter, contact the supplier or manufacturer to confirm it is authorized.

[ ) m : Current Software Version No.

1.6.4 Mold Set

This Mold Set Tab allows the Robot User to set Start point, EOAT position, BCD code function, Devi Position
etc.

>
1.6.4.1 Start Point Set
Back
Start PoirEOAT posi- BCD code Deviation
X Bl Paiil ! 00 Wity
gn winrl Spe 1
G Start Poj Vel . —
[P—— IE] Area i dorin fmimi
vigmarent | g 14

&1 Stard Poin | "“n‘;mm; [¥] Syne Diisable

b Roturn Start Paint ofte Tiosbic

OFisic- Pokitian Mald Cluse _
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® Start Point: Set all axes’ Start Point units: mm.

Go Start Speed: Set the speed to go to the Start Point. (1-10)

® Y Sync: If the Y axis has dual arms, selecting this function can make the two axes move in the same direction,
avoiding the alarm caused by the sequential action.

® Auto Return Start Point: When the user selects this function, after Reset, it will atomically return to Start Point.

® Check Position: Default is Mold Closed.

® Mold Close: If the Robot User selects Mold Closed, before the robot goes to Start Point, the robot will follow
the status of Mold Closed.

® Z Origin: If the Robot User selects Mold Closed before the robot goes to Start Point, the robot must be at the
Z Origin.

® Area of Axis: Set the allowable offset range of Y axis.

® Modify: Change the order of all axis to return. The smaller number, the faster the return to Start Point. In the
picture above, Ais 0, Bis 1, Xis 7, so Ais the first axis to go to Start Point, Z is the last axis to go to Start Point.
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EXAMPLE The steps to modify the orders to go to Start Point:
1. Click “Modify”.

—

2. Click each axis according to Robot User’s requirement.

o
4
B
o
¥
F 4
V2

=

3. Click “Save Changes”.

et I

& Birdmr &

Bl 3
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W e &
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1.6.4.2 EOAT Position Set

W il #

A& Vil 1

 Cirdlge 1

C Uik =

Ty Changes

0 Uriler %

FRNLE

W Lniler @

23 Dider

EOAT position: The EOAT position of each axis, unit: mm.

Modify: Change the order of EOAT to return start point. Same method as Modify
Move to EOAT position: Click this button, the robot will move to EOAT position.
See reference set method in 1.7.4.1Start Point Set.
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1.6.4.3

BCD Code Set

Start Poi EOAT peai BCD code Dewiation

akd EBCD_1 i
b EECEDY B in
Miakd LICD 3 iy
bl BCEN A i
Mk BUD B _In
Hutil m:nosu
Wakd HCOL T I
kil BT 01
EOKT BED 1 e
FOAT HED ¥ b
ETAT HEH 3
EQAT BOT 4. i

(1) Mold code of IMM.

EQAT BCD B fn . BCD0Em
wultng]

EDAT BED Bk

LOAT BED 4 pn .

FOAF BED H b . HEERON
BELE 0 [Rite mane

BCof

AED_AL Cowlirm s L | "6—'-[""

BCIE TH Ejecton i B 6co 2 0w
LS

W 108 B BCo_3 Ow
GEIRTT B 5co e om
HEV 107

e B 5o 5 0w

Hack

<
wEniff

BCOEnIzh

i I:Iperu'-l

—

Caonrent Priframbdedd . |'

. 'I
Current ProgramC 08 un_

W

@ Click this button to open the Program corresponding to the mold code of IMM.
@ EOAT code currently equipped by the robot.

@ Set the mold code of the current program, click “Save”.
@ Set the mold code of the current EOAT, click “Save”.

@ Save the codes of @ & .

@ Input signal of BCD code.

Signals which are output according to mold code of IMM.

@ Function signal of BCD.
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1.6.4.4 Deviation Position Set

Hack

Start Poi EOAT posi- BOD code Deviation
Ttk Lt ] | Fel L Tay Eum_ﬁ Devi Dis B
It Cat " Fiet Cot : TagStat ™ | DowiDia| 0
ik ' el ol L Tag Start . Dew J.1|s| RN
It o L . : TagStat ™ | pevipi| 00
ink Ca ' Rel Ot 3 Tagst M Fpegns 00
nk Cad ' Ener s 1 TagSteet "™ Lpevipia| %
int End | el 0w L Tiag Star e Devi i N
Int Cot " | Perce : TagStart " | Dewilis| B
ink Cw | FEei G ! Tag Start e Devi Nl .00
Ink Cod ; Fet Gt , TegStaet "™ | pewipis| "

The deviation position (offset position) is referred to as "production count”. In general, every action cycle
"production count" increases once, plus 1 each time, we call it a new one.

In special condition, it is necessary to change the 'production count' in the Autorun process. It can be
operated by counter number <100>, which has a built-in 'production count'.
Int Cnt: Indicates that each n mold is offset.
Ret Cnt: Indicates that after each n mold, it will return to the Start Position.
Tag Start: Start coordinate position.
Devi Dis: The value of each deviation(offset).

In the figure above, the relationship between the “production count” of No.1 and the position of the Axis
Motion is as follows:
Moldno. |1 |2 |3 |4 |5 |6 |7 (8 |9 |10
position |90 |90 |96 |96 |90 |90 |96 | 96 | 90 | 90

That is, the “Production count” is 1, the axis will move to 90, the “Production count” is 3, and the axis will
move to 96. The specific usage is as follows:
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EXAMPLE

This example demonstrates the combination of the 005Y axis motion in the following program with the
No.1 in the above figure and a change to be the offset motion.

1.  After inserting the Axis Motion program in Teach mode, go back to the main page and select modify. Go to
the Modify page and click on “005 Axis” motion line.

AT G TS amEm

“
T "wa o e rind
M M og® LD sais ey, ™ _ el

U Avis A0 0L E

Fo06 Aeiw. 21 0 8300,

007 - Eaw— B
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Y1 e

2. Click Advanced, go to Advanced Set page, Click
interface.

, display Y1 axis Advanced Set
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D X [ B ¥t ‘P D 3 P D e 1l

e | Deviston fiet
Spred oo | - 0e fosan | Bavl Ty
Ubeatin o v
Wok 'or‘ - Nibdincioy I rorr
e BT
Liawwinhy e Decabrshn R

o
| cabng Men “a

Deviation Dist
Devi Ty v
3. Devision Type: Select as picture

Dewi Tag
4. DeviTag: Set “1”.

Click "Back" and click Save to confirm. The corresponding axis action line will be replaced with a green color.
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The Y1 axis transverse movement target coordinate inserted at this time will refer to No.1 in the offset set
page, and the Y1 axis motion will determine the moving target position based on the value of production.

U Ties

If the offset count is less than or equal to the reset count, there is no offset affect.
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1.6.5 Alarm List

The Alarm List Tab allows the Robot User to view and clear robot alarm messages. This robot’s alarm list
can save up to 128 alarm messages. If the alarm is not clear, there will be a “*” in the Unclear item. The Robot
User can only clear alarm messages if they are signed into level” S”.
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When the Alarm List Tab is selected, the following display will appear on the HMI.
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1.6.6 Production Set

The Production Set Tab allows the Robot User to manage production planning tasks and control the
conveyor output signal when a conveyor is interfaced with the robot.

r L ” L etmmmm—y

- S

|
|
|
|
|
|
|
|

When the Production Set Tab is se

Hack

Praduct Output R mod‘ CNY ﬁlnp Sign

TranuberUyy g mod TramsterVime ane .

® Product Output: Input a value to control the number of products being extracted. When the limit has been
reached, the robot will automatically stop.

® Transfer Qty: The conveyor will index once the transfer quantity value has been met. If you are stacking parts
on a conveyor, it is important to make sure the transfer quantity matches the amount of parts in that stack. To

1l
W CHY¥ Cameoyor ( . . .
[ and the conveyor will move until the transfer time

manually turn on the conveyor, select
has been met.

® Transfer Time: This is how long the conveyor output will remain “ON”.

® CNV Stop Sign: When the CNV Stop Sign changes from “ON” to “OFF”, the conveyor will stop. If user adds a

“-” before the number of CNV Stop Sign, when the CNV Stop Sign changes from “OFF” to “ON”.
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1.6.7 Help (Subprogram Set)

Help: display the help information.
Subprogram Set: This is an independent signal interaction program. If the Robot User need this function,
he/she could open it in Factory Sets of Advanced Set, see the details of how to openitin 1.7.1.2.

e e P e e s o,
///////,-////’/,_ e /

|;i,‘
BHERE

EIRE3

1) Help
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2) Subprogram

Prsinw

LA

End: End subprogram.

Output: After the set Waiting time, output the related I/O signals.

Waiting: Wait for the corresponding 10 signal, if it does not receive the specified signal within the set delay
period, time out alarm occurs.

Empty: Wait set time

Condition: After the input signal condition is met, jump to the specified line, otherwise continue

Test run button: Click to start the Subprogram
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EXAMPLE

Set the following action judgment in the subprogram

can Tl
(2
AT fa]
s tmd

The specific actions of this subprogram are as follows:

4
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1. Within 15s waiting time, when “<2>LMO mold open” and the “<6>LMT Core retracted to position” signal is off,
continue to do the next motion line (<1>). If the condition is not met within 15s waiting time, the timed-out

alarm occurs.

2. After 0.5s waiting time, SV3 Vacuum output signal, and the SV4 Vacuum outputs the signal and runs downward.

3. Wait for 0.5s

4. When SV3 Vacuum check the signal, jump to 0 line. When SV3 Vacuum doesn’t check the signal, it will

continue to run downward.

5. When subprogram ends, the current motion line ends.
6. Teach start Subprogram in the motion line.
7. Insert Vacuum & Grip Motion according to below process: Teach-> Vacuum&Grip-> ‘{VacuumGirip:

Trig_SubProgram1_Start}

Q0T WalLing®| LU0 s=ld spemil,
B Wemmmli il V0 i R rofs e AlE
GO0 Amia=T1 0 30,0

O Wil (2B B¢ g | sl

BOT daiw. 1 0.0-30.0,

ool - ——Ea——
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8. Start the Subprogram in Test run mode or Auto Mode.
9. Execute 004 line {Vacuum Grip: Trig_SubProgram1_Start}, the SubProgram1 starts, the main Program
continues to run downward (The main Program won'’t wait for the Subprogram end).

10. Ifin next cycle, execute the 003 Line again, when the subprogram doesn’t end, the alarm will alert subprogram
hasn’t end.
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1.7 Monitor

The Monitor Tab is used for monitoring specific operational and automation signals.

e
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1.7.1 1/O Signals of Monitor

When the Monitor Tab is selected, the following display will appear on the HMI.

LV Wwruum | Gl LG Merippes § Lhe 5¥1 ¥acunm | saipw
L¥2 ¥eonues 2 Che L2 Grippor 2 Chn BYY Wi § el
1N Weeuum J Che |43 Gilpjied 3 Che Y Wacoum il
L% Wiy A Ol LG Gmppior d Che 5% Pauiim 4 sl
Wi dirlp Likeck On B L Grippied & Che

R Grgper 1 sl
SiEY Gidppes X nutpui
R0 (Sihpjime B uiidpiit
s demppes f pukpuk
BEE Grgipes & vulput

WO Lirip OW Flunner Arm

Here the Robot User can view various I/O signals from the robot, IMM and any spare or auxiliary interfaced

equipment. Robot outputs are shaded in grey and robot inputs are shaded in pink.

When a signal becomes activated, the grey square next to the signal will turn green.

TIPS

In the control system, this color means input DI, this color means output DO
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1.7.2 Communication Status

003 WaitingP LMD mold apered. ON

(002 1f Pract mad 00, Jwp LbT Elee owp to LBZ

=~5006 Formard, Y1:0.0->100 0, I
e

Control-Snd: Represents the communication between the control system and CPAC, and FPS

represents the stable state of communication.

Pick Out: Time for the robot to pick out the product from the mold.

Cycle: cycle time, the total time for the module action list to be executed once in a loop.

Refresh: When Robot User selects update and the robot moves to next action line, the current

"Module Action Display Area" always shows the current action line.

Run Time: The amount of time the robot has been running since last time is was started.

Motor working current: Servo motor’s current ratio.
Motor working speed: Servo motor’s current speed, unit: (r/min).
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1.7.3 Ext
-
Ext Back
| CotNed _'?i! €t No 5 —_“1
%c«m..a "} Crt No.6 _"%
onaz | Y s |
| o e —_"} Cot No 8 °1i
| Cot Ne.d "! Crt No.9 “z!

It is used to monitor and modify the counter value during runtime. The counter is used in Teach. See the Teach
Counter details in 1.6.8.
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1.8 Manual

The Manual Tab allows the Robot User to manually move all the robot’s axis, turn on/off

vacuum and gripper circuits, turn on/off any spare output signals, and allows the Robot User to clear over*stroke
alarms.
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When the Manual Tab is selected, the following display will appear on the HMI:

- E Mamual anﬁwli-l-nl

300 |
Current Targ w

|
ol -
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& WARNING

» Prior to arm down, confirm the arm is in the safety work area.
» Prior to operation, confirm nobody is in the robot work area.

» Failure to ensure these safety measures, may lead to production accident, and/or very
serious injury. Operate with caution and only allow users who have completed safety and training to
operate the equipment.
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1.8.1 Manual Axis Operation

For example, if the Robot User wants to make the X axis transverse out 100mm, the operation steps are as

follows:

WL LLl

g Manual anticofsian

wen
|

- Currnnt Tary

+
q'mme

Out

Traverse

(1) Select Axis: Select the X Axis. Select the axis by clicking the axis coordinates.

(2) Distance: Input 100.

(3) Speed Set: To set the speed for the running axis, look at the display screen to see an image like the above
picture. Less red bars indicate a slower running axis, while the red bars indicate a faster running axis.

(#) Traverse Out (“+”): Press the manual control key at the lower left of the hand controller and press "Traverse
out" to the target position (100).

Manual Anti-collision: The “Manual Anti-collision” function needs to be turned on in Special Set of Function
Set (the details in 1.7.1.1), and the output torque threshold is set appropriately according to the torque value
displayed in real time. The smaller the Electromagnetic valve’s value, the more sensitive the anti-collision is. Turn
this on to prevent excessive output torque during a collision.

/\ warNING

Manual Anti-collision does not prevent collisions, so use with caution.
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1.8.2 Manual Vacuum & Grip Operation

LV Vacuum 1 Che LG Sedppor ¥ G m* SV1 Voriem 1 R S61 G 1
LY2 Vaeuum 2 Che Li52 Geippor 2 C) - Swpu output
Y3 Vacuum J Che LT Setpper 3 CF A SVZVatusm 7 R SG2 Grippet |
— autput output
LY#® VYacuum A Che | G4 Bappor £ Chp
W Gl Cheek On ois Geippet 5 0 o SV?WMQ 3 JA' 563 Grigger J
o output oautput
AS SVAVacuws £ R SGA Gogper |
- output outpul
RVO Geip ON Hunner. A' SG6 Gripper §
frm outpnt

(D Input Signals: If an input is triggered, a green light will appear next to the respective signal in the pink input box
on the left side of the HMI display.

2 Output signals: If an output is triggered, a red light will appear next to the respective signal in the white output
box on the right side of the HMI display. Manually click the Vacuum or Gripper output signals to turn on/turn off
the designated vacuum/gripper circuit.

1.8.3 Spare
SparcMed?
LVI Vacows 3 Shei Spore & . SV)::‘::m : . Spare 7
SVA Vacoum 4
VA VAt 4 Chey Bpnent 7 . .:,;::m . Spare 8
5G4 Gripper 4 >
LGA Gippes A Chee Sparn § i B sees
565 Gripper &
LGS Grippet S &u Gpoee 3§ . .m;: 9 . Sparc 10
Spare 2 Sparn 17 . Spare 3 . Spare 11
Spore ) Syarw 1) & Spare 4 B s
fiparr 4 Spaee 14 . Spare & . Spare 13
Epore Gpore 1% . Spare & . Spore 14
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@ Input signal.
@ Output signal.

. means the signal is on, . means the signal is off. Manually click the output signals to turn on/turn

off the designated circuit.

1.8.4 UGS_MB (Controller Signal)

Pq Produet ploced
fipare 10

Spare 11
B A Supuly ono
VT Vacuum 1 Chay
LVZ Vasuwm 2 Ehar
LG Gripper 1 Chec

LGY Grlpper T Chac

LGI Gaipper 3

LAV J4) mxln wiln
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@ Input signal.
@ Output signal.
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. means the signal is on, . means the signal is off. Manually click the output signals to turn on/turn

off the designated circuit.
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1.8.5 Module1(l.M.M. Signal)

(8 ] mq B0 N

R U OB 0 ORRPt 0 ONC  =rtical BNl
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LMY Ejoctor hack LM mald closed ‘. WS ERgin Yerw B Pume o Pump

UM Ejector forwar LMT2 Curefiulles b ‘- T B Bz

LMT CarePallar bm LMOE mnld apen i s E:::‘c“" . Dear lock

LME CoraPulies tr LMGE Coreulte # nink l;.;.:;e o . Duor LED

@ Input signal (from I.M.M.).
@ Output signal (from Robot).

. means the signal is on, . means the signal is off. Manually click the output signals to turn on/turn

off for the designated circuit.

1.8.6 Open Enable Motor Signal

(W0 [ d
nable Malur
Shant
Openfnshle
Open Enable Motor: Press this button to enable motors on all axes.
Shut Down Enable Motor: Press this button to disable motor on all axes.
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S
W TIPS Press ﬂ button to trigger the Change Fixture page and can also enable all axes by
selecting “Enable Motor” button.
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Cancel
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1.9 Program

The Program Tab allows the Robot User to open existing programs, copy, rename, and delete programs as
well as upload and download programs to a USB drive.

- Tips

.

Start
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When the Program Tab is selected, the following display will appear on the HMI:
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Location Of Fj| Lecs wearch j Exit
| Name Size Last Medity Time Maid Co... LOAF Ce... Open
L 11-98Aw) 432K 149 8292018 ) ¢ >
1109 devl,wil A13K B33 92p0a 0 ] B
Teach|
Renome wil
| detaultwll AZIK 1531 92018 o 0 [52]
| Dewmo.wht 432K 168 52902019 0 0 Save Frigram Ay
ZA?RS0TFFORD,wl aE1K 2229 BI70IS ) 0
Diled
2A208012-61-DM il GOK 42 GRS 0 0 e
24200012-6F whl 57K 225 B20/2019 ) 0
ZAT192-LANDAL wil MISK 2250 820018 o 0 i
Program Location:
1)Local
2)USB
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Open the selected program:

1. Select the required program (the user can use the Search function and input the key words)
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2. Click “Open”.

=

3. The following display will appear on the HMI:

(A8 | mq B SN B
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® Create a new program: see the operation details in 1.6.1.

® Sa

ve Program As:

1. Select the required program needed to be saved as another program

]

Locatien O Fi Locai - wmarch Exit
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| ium| I
| Hedqinme | | il
| delsultwdl AZ1E 1632 9-420e o =)
| Dol LFEE IR B2NE0E [l Enve Pringtam As
|
7t il 615 K : {63 0TS
' Doletr
LAZNENNIN-T ORI wel ALELE FEY B-PWNPDIE il
| SARERNT 26 F-Dad el .M K 8P 1HENS 0
g |l ik
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m
2. Click “Save Program As”.
E} Emee Program &z
3. Input the Program name, such as “Temp”, click “OK”.
Save Progmm As Temyp | kit -'l
[ r ] : 8|
B | 2 Ll [ | » L1 ] ~iadares |
i B | - 2t | Remtolie HERELVGSS L i RS = =]
L] 'a':j | 1] L] L u l n L]
5 | (1] F Is H ¥ | K L
1-. Camn L ¥ . " [ | U] ] ] =
- | = [l -0
A 4
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4. Successfully save the program. (Saving a new program won'’t delete the origin program)

® Delete the Program:

Success 10 Save Program file

1. Select the desired program to be deleted.

]
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2. Click “Delete”
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3. Confirm whether to delete the selected program.

Y

4. Click “OK”.

Delete Tempwll ¥

Yes No

= e

5. Successfully delete the program.

i
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® Search the Program;
1. Enter the Program Page, Click the “Search” dialog box.

]
Logatjen Of F} Locai | mmareh Exlt
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s Cam 1 . 1
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2. Input some key words of Program Name, click “OK”.
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3. Select the desired program and open it.

-
Location OF F| Lecal o [ ot ] £t
| Name 7 Size Las! Medity Time Maid Co... LOAT Ce... Open
ZA288007F-FORD . wil KK 229 B-2H201% 0 0 New "w"
Henome ‘I-emf-i wil

Save Poogram As

Delete

4. If the user needs to stop searching, click “Exit”, then enter the Program.
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1.10 Modify

Selecting the Modify Tab allows the Robot User to modify program lines of the current open program. The
robot user can modify the program while the robot is stationary or in Autorun mode

£
t.u.‘m'u— 000 B it ingP MDD snlf coeems, 0N Nosekt Nt

ewie SRR 04 bie G800 S
Lt R 0 s

“ —MAo\huo-cu : Ml‘
Modﬂyl?

D] | (G e O] g

When the Modify Tab is selected, the following display will appear on the HMI:
T d dontens ' :

—_;—“ thack

<003 Waitingh LW mold opened

|

004 Asle X 0 0-20.0.

1005 Axis,Y1:0 0->0.0,
J
| 006 Axis, 21:0, G-20.0,
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® Simple Modify

Simple Modify: It can change the waiting time, speed, axis position, stop signal and other parameters of the
action line.

EXAMPLE

For example, if the Robot User must modify step “005”, change the Y forward distance from 0 to 100:
1. Select the “005 Axis, Y1: 0.0->0.0".

(W F | onq W 0 O

003 Woltingf: LMD mold opened.

004 Avis, .0, 8-20.0,

006 Avim, 2V 0. 0->C 0,
Advanced

2. Click and set the Y axis movement distance.

@m

3. Input the distance 100, click “OK”.

YiAxia 0.0  Modify 106 |
T E - | b -
L] 5 [} Cancel
I 4 3 (1.4
&wmmmc

Prior to modifying the movement distance, confirm the movement target position is in the safety area.
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4. Back to Modify page.

001 e Bt e

%DOJ NaiLing?:LMO mo!d opered.
004 Asi X0 0-300

1006 Axie. 21 0 0-)0.0

Advasced
050
'
= ;2 Seve
"

5. Click “Save”.

= -

6. Confirm whether to modify or not.

B v kg
Y& Mo
7. Click “Yes”.
E}' Yees
Absolute Robot Inc. Phone: 508-792-4305 | Website: absoluterobot.com
33 Southgate St. Worcester, MA 01610 --119- -

Email: info@absoluterobot.com



Absolute Robot Inc.

absoluterobot.com

A RI 33 Southgate St.
Worcester, MA 01610
| g

8.

3.

Modify successfully.

;m: Woltingh LI said spered
L 04 Axiw X/0.0-00. 0,
LCS Formerd Y1 0. 0-2100.0Q

006 Axin . Z1.0.0-30 0
Kebvnrced

® Advanced Modify
When the current action line is “axis motion,” users can click "Advanced" to modify more axis motion parameters.

EXAMPLE

For example, if the Robot User needs to modify step “005”
Enter the Modify page, select the axis motion line “005 Forward, Y1: 0.0->100.0”

(A6 | onq BN N N

[ 003 Woltingf: LMD mold opened;
1004 Avis, R:0.0-50.0, !

006 Axis, 210, 0-30, 0, :
| Advanced

:t;, Save

Click Advanced.

E} Advanced
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4.

pRe
Y1
Enter the Advanced page, cIickE , the page switches to Y1 Advanced page. Click other axis
controls to switch the set parameters for other axes, after parameters are set, click Back.

1008 1 & : UL
. 8
Speed mogs |01 10 n ST S| M:;:' Beayi Ty;
Disable o.00 | _
Gk Tore>~ -| [ ....... .| -

‘ 000 relative posiion
Accolesatn mmfes Decolesation mmjss

soue

J

Locating Aren |mm

Speed/Accelerate/Deceleration: Limited to the corresponding limit set in the Function Set.

]
s Tingg

Deviation Distance: Select it,

appears, all the details in 1.7.4.4 Deviation Position Set.
T oo
Relative Position: Select it, l appears. The axis motion target will change to "Move specified

distance from the current position", and the motion line will be marked after the set is saved. For example: Set

the distance to 50 and the current motion line will change to _

Then, each time run this motion line, the Y axis will move forward 50mm.

Location Area: When the distance between the real-time coordinate of the mechanical axis and the target
position is less than the 'Location Area Value', the action is considered finished and the next action will start.
The Location Area 1mm is default value.

&VVARNING

Reasonable use of the Location Area can reduce the action interval and save time but use with caution!
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1.11 Go Start Point

Before the robot can begin operation, the robot must be at its start point. The robot must also be at its start
point in order to enter the Teach Menu. To bring the robot to its start point, select the “Go to Start point” softkey.

O TIPS

1.7.4.1 Start Point Set shows how to set all axes. When the User level is greater than level

1, it will automatically enable.

&WARNING

Only allow users who have completed the Safety and Operation training to use the start point settings
Prohibit personnel from entering the range of robot movement before returning to the start point.

The steps are as follows:
1. After manually moving the robot to a safety position, click the "Go Start Point" button on the main page.

Cyela l:m— 037 RaitigP VD snld sonimst; M "
e B s be 000 -
. Oﬁw-v
R % Vo 1) 4
S ST sty (2

-fmhﬁ-ﬁ.?_] \ ,‘[C’).!-.*a- -4 an] ' E "-J,(_i:o-.!i'!.'.‘..

2. If the condition of the Start Point is met, the following prompt will pop up. If the condition of the start point is not
met, change the conditions of the start point according to the prompt.

2

o 1o Start Poumns

Yes No

3. Select “Yes” to Go to Start Point.

=1
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1.12 Testrun Button

Testrun allows the Robot User to activate their robot program and operate at real-time production speeds without
cycling to the IMM. The Test run function is useful because it allows the robot user to make changes in the “Modify”
Tab, then those changes can be illustrated in the Testrun function.

U TIPS
The “Testrun” mode cannot replace the “Autorun” mode.
Clicking “Testrun” will automatically open “Enable”.

Only allow users who have completed Safety and Operation training to use the Testrun
Prohibit personnel from entering the range of robot movement before a Testrun

Check /0O before Testrun and ensure that the robot is at Start Point

Before Test run, reduce the global speed to ensure safe operation.

To Disable Function set > Special Set > "Safety Button” and click "Enable", and control low-speed operation
through safety switch.

In case of an emergency, release the safety switch immediately and press the Emergency Stop Button to
ensure the safety of personnel and equipment

Operation steps as below:
1. After “Go to Start Point”, click “Testrun”

O

HulﬂQ
e
Cycls Ot Masant u
_ 037 R iningPAVD sn il spnims; N
Sl JE e :
Ww-v

Teots _ 085 Forawrg VY A 20 8
A b0

I po

2. If you get this message, press the Safety Switch.

3. Click “run” button - to start Testrun.
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1.13 Autorun Button

Autorun allows the Robot User to activate the robot’s automatic cycle in conjunction with the IMM.

- Tips

Clicking “Autorun” will automatically open “Enable”.

& WARNING

Only allow users who have completed Safety and Operation training to use the Autorun

Check I/O before Autorun and ensure that the robot is at Start Point

Before starting Autorun, reduce the global speed to ensure safe operation. Next, ensure the program is
correct, then gradually increase the global speed. Ensure that the program is correct and run Testrun before
Autorun

Prohibit personnel from entering the range of robot movement before Autorun

Operation steps as below:
1. After “Go to Start Point”, click “Autorun”

— -
e o
e
tyele on_ 037 MaltingP AV snld sonime; OV
CPS - 054 Anes ORS00
Tentn —M Forawes 1) 2 200 8
. -mquco~.-;c

J T~ 1., b
) N (O =

Press RUN to confirm Operating Mode.

2. If user gets this message

press the Safety Switch.

3. Click “run” button - to start Testrun.
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1.14 Cycle Stop

Cycle Stop: When the robot takes out the last product, it won’t output the “1 MC-A Enable mold close” Signal
so the machine will not continue. The robot will place the last product on the Placement area, go to Start Point
and automatically stop.

/\ WARNING

If cycle stop does not immediately exit the Autorun mode, wait for it to stop running completely.

Operation steps as below:
After “Go to Start Point”, click “Cycle Stop”

. s
e
“*“'77‘?"“_ O3 MaitigP A0 sl d sonmst; N
[ Sampie F R

| Tete S 005 Focawcs V) 8 300 8

B ISR Matty |

If user gets this popup message, click “Yes”, the robot will exit “Autorun” after this cycle ends.

2

Stop after this cycle bas finished?

Yo [ o
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2 Robot Alarm

2.1 Robot Alarm Troubleshooting Guide

Alarm Alarm Name Alarm Reason Solution
Number
X: Z-axis is not at origin When the function “Traverse in | Move X-axis back to origin
0 Mold” is enabled, X-axis can’t
move out of origin area
X: Z-axis is not at origin and When the axis is not at the Disable the traverse in mold
1 forbidding Traverse in Program origin, function of “Traverse in | function or move z-axis to
Mold” is Enabled. X-axis can’t | origin
move if z-axis is not at the origin
X: No mold opened signal When in standby, and out of 1. Check with ARI service
mold, robot doesn’t allow X-axis | engineer
to move if the mold signal is not | 2. Manually force on inputs
received to check if signal is coming
2 from IMM
3. Check IMM to see if the
mold is fully open
4. Check euromap plug
wiring
Z: C axis horizontal, forbid fall When C action in Mold is Move C axis to vertical
disabled, robot forbids the z-axis | position or enable C actionin
3 to fall Mold (no recommended
unless completely
necessary)
Z: Safety Door signal not present When the robot does not 1. Check if safety door is
receive the safety door signal | completely closed
from the IMM the robotis not | 2. Check safety door relay
4 allowed to move and replace if bad
3. Check pin 26 on euro map
plug
4. Check if signal is coming
from IMM
Z: X-axis position mistake, forbid | X-axis is not at origin or in part | Move the x-axis over the
fall drop area. This prevent z axis | home flag or over the part
5 from moving drop flag. Adjust flag to make
sure it is getting contact with
Sensor.
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Z: No mold open signal, forbid
fall

Robot does not receive the mold
open signal from IMM, will not
allow z-axis to drop in mold

1. Check with ARI service
engineer

2. Manually force on inputs
to check if signal is coming
from IMM

3. Check IMM to see if the
mold is fully open

4. Check euromap plug
wiring

The target position is beyond
range of travel

In manual / automatic mode, the

target position of the axis action

instruction exceeds the soft limit
set. The robot overtravel.

Check the limit positions and
reset the target position

The output of vacuum or gripper
is not present, forbid fall

If the vacuum and gripper output
is turned on and there is no part,
the robot will not receive
confirmation and will forbid z-
axis from moving

Make
gripper check is enabled in
function set. Make sure
gripper  confirmation s
present. Check
threshold and increase if
necessary.

sure vacuum or

vacuum

C-axis vertical: no mold open
signal

Robot did not receive mold open
signal

1. Check with ARI service
engineer

2. Manually force on inputs
to check if signal is coming
from IMM

3. Check IMM to see if the
mold is fully open

4. Check euromap plug
wiring

10

Controller test failed to connect
with main board

Controller is not getting a signal
from the CPU

1. Check to see if fuse is bad
2. Check if signal is present
3. Contact ARI service
engineer

11

Vacuum 1 no confirmation signal

No vacuum confirmation

1. Check for vacuum leaks
2. Check if part is too heavy
for vacuum cups

3. Check if part is making full
contact with vacuum cups

12

Vacuum 2 no confirmation signal

No vacuum confirmation

1. Check for vacuum leaks
2. Check if part is too heavy
for vacuum cups

3. Check if part is making full
contact with vacuum cups
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13

Vacuum 3 no confirmation signal

No vacuum confirmation

1. Check for vacuum leaks
2. Check if part is too heavy
for vacuum cups

3. Check if part is making full
contact with vacuum cups

14

Vacuum 4 no confirmation signal

No vacuum confirmation

1. Check for vacuum leaks
2. Check if part is too heavy
for vacuum cups

3. Check if part is making full
contact with vacuum cups

15

Gripper 1 no confirmation signal

No gripper confirmation

1. Check if gripper grabbed
part

2. Check if confirmation
sensor is working

3. Check for gripper signal in
robot inputs

16

Gripper 2 no confirmation signal

No gripper confirmation

1. Check if gripper grabbed
part

2. Check if confirmation
sensor is working

3. Check for gripper signal in
robot inputs

17

Gripper 3 no confirmation signal

No gripper confirmation

1. Check if gripper grabbed
part

2. Check if confirmation
sensor is working

3. Check for gripper signal in
robot inputs

18

Gripper 4 no confirmation signal

No gripper confirmation

1. Check if gripper grabbed
part

2. Check if confirmation
sensor is working

3. Check for gripper signal in
robot inputs

19

Gripper 5 no confirmation signal

No gripper confirmation

1. Check if gripper grabbed
part

2. Check if confirmation
sensor is working

3. Check for gripper signal in
robot inputs

20

Reservation

Reservation

Reservation
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[X] Traverse Max Limit

X-axis exceeds max limit

Move axis within limit

21 position position and check the limit
switch signal

[A] Max Limit A-axis exceeds max limit Move axis within limit

22 position position and check the limit
switch signal

[B] Max Limit B-axis exceeds max limit Move axis within limit

23 position position and check the limit
switch signal

[C] axis horizontal limit C-axis exceeds max limit Move axis within limit

24 position position and check the limit
switch signal

[Y1] Axis forward limit Y 1-axis exceeds max limit Move axis within limit

25 position position and check the limit
switch signal

[Z1] Axis down limit Z1-axis exceeds max limit Move axis within limit

26 position position and check the limit
switch signal

[Y2] Axis forward limit Y2-axis exceeds max limit Move axis within limit

27 position position and check the limit
switch signal

[Z2] Axis down limit Z2-axis exceeds max limit Move axis within limit

28 position position and check the limit
switch signal

[X] Traverse Min Limit X-axis exceeds min limit Move axis within limit

29 position position and check the limit
switch signal

[A] axis min limit A-axis exceeds min limit Move axis within limit

30 position position and check the limit
switch signal

[B] axis min limit B-axis exceeds min limit Move axis within limit

31 position position and check the limit
switch signal

[C] axis vertical limit C-axis exceeds min limit Move axis within limit

32 position position and check the limit
switch signal

[Y1] axis back limit Y 1-axis exceeds min limit Move axis within limit

33 position position and check the limit

switch signal
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[Z1] axis upon limit

Z1-axis exceeds min limit

Move axis within limit

34 position position and check the limit
switch signal
[Y2] axis back limit Y2-axis exceeds min limit Move axis within limit
35 position position and check the limit
switch signal
[Z2] axis back limit Z2-axis exceeds min limit Move axis within limit
36 position position and check the limit
switch signal
Reservation Reservation Reservation
37
Reservation Reservation Reservation
38
Reservation Reservation Reservation
39
Reservation Reservation Reservation
40
Robot emergency stop button is E-stop on pedant has been Reset e-stop on pendant, if
41 pressed pressed not change check the robot
safety circuit
Emergency stop pressed on IMM e-stop pressed Reset e-stop on IMM, if not
42 IMM change check the robot
safety circuit or signal from
IMM
Wait timeout of mold open signal | Robot did not receive mold open | 1. Check with ARI service
signal within time constraints engineer
2. Manually force on inputs
to check if signal is coming
43 from IMM
3. Check IMM to see if the
mold is fully open
4. Check euromap plug
wiring
No injection signal This function is not used is the | Call ARI Service Engineer
44 United States
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45

Discover the reject signal

The robot received a reject
signal from the machine

Check the [M.M reject
signal to make sure it is
enabled

46

Try to start motors without
power-on

Motors not energized

Energize motors, turn on
drives

47

Axis position abnormal

Position of one of the axes is
wrong

Check axis positions, correct
and reset robot

48

Pneumatic axis position
abnormal

Pneumatic axis is in the wrong
position

Move axis to correct position
and check air supply. Make
sure position sensors are
working correctly.

49

Unable to reset, no mold open
signal.

Robot did not receive mold open
signal

1. Check with ARI service
engineer

2. Manually force on inputs
to check if signal is coming
from IMM

3. Check IMM to see if the
mold is fully open

4. Check euromap plug
wiring

50

No robot automatic run signal

The robot did not receive an
automatic signal from the
machine

1. Make sure the robot is
enabled on the IMM

2. Make sure the machine is
put into automatic mode first
and then the robot is put in
autorun

51

[Z1] Axis not at the origin

Z1 axis out of position

Check whether the current
position is at the origin
position if not move to origin.

52

[Y1] Axis not at the origin

Y1 axis out of position

Check whether the current
position is at the origin
position if not move to origin.

53

[X] Axis not at standby position

X axis out of position

Check whether the current
position is at the origin
position if not move to origin.
Check to make sure home
flag is positioned correctly
with sensor.

54

[Z2] Axis not at original point

Z2 axis out of position

Check whether the current
position is at the origin
position if not move to origin.
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[Y2] Axis not at original point

Y2 axis out of position

Check whether the current

55 position is at the origin
position if not move to origin.
[C] Axis not at Standby position C axis out of position Check whether the current
56 position is at the origin
position if not move to origin.
Reset timeout Robot timed out while resetting | 1. adjust reset speed
57 2. lengthens the time of
“reset timeout”
Cycle timeout Cycle time is longer than the 1. adjust the autorun speed
58 timer setpoint 2. extend the time of "cycle
timeout" in “time set”
Step Action timeout Step timeout is shorter than the | 1. adjust the running speed
59 time it takes for the robot to 2. lengthen the time of "step
execute step timeout” in “time set”
The Safety Door opened in The safety door was opened Close safety door on the
60 Autorun during autorun on IMM IMM and put robot back into
autorun
Mold open signal interrupted Mold did not completely open to | Check that the mold reached
61 send signal to robot its fully open position
Ejector Back Timeout IMM ejectors did not reach their | Check ejector retract timer
62 back position
Disabled function of C actionin | C action disabled, try to rotate in | Enable C action in mold
63 mold the mold function
Reserved Reserved Reserved
64
There is no standby signal and Robot is not at home position | Reset Robot or bring to
65 Z-axis isn’'t at origin home position
Reserved Reserved Reserved
66
Robot non-use Robot “dummy switch” is Switch robot “dummy switch”
67 toggled off to use
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68

Robot can only be disabled in
the safety position and IMM safe

The robot is not in a safe
position before flipping the
“‘dummy switch” and disabling it.
The z-axis is not in a safe
position.

Move are to safe position
and Toggle the “dummy
switch” on top of the robot
pendant. You may need to
move z-axis to zero in
manual mode.

69

[X] axis Start position signal is
abnormal

X-axis is not in proper start
position

1. Check home position flag
2. Make sure sensor is
making contact

70

Pneumatic axis motion overtime

A or C axis did not move in time

Check to make sure the
pneumatic cylinder moves
freely and increase the Step-
time if necessary

71

[X] axis product placed signal is
abnormal

Robot is not getting product
place signal

1. Check part drop flag
position

2. Make sure sensor is
making contact

72

[X] axis origin signal is abnormal

[X] axis origin signal is abnormal

1. Check home position flag
2. Make sure sensor is
making contact

73

[Z] axis origin signal is abnormal

[Z] axis origin signal is abnormal

Confirm the origin signal,
press stop to solve. Check
sensor connections and
make sure sensor is making
contact.

74

Product placed and origin signal
exist together on X-axis

The signal for part drop area
and home position area exist at
the same time

Check the wiring of both
sensors to see if there is a
short circuit or if it is mapped
incorrectly

75

[C] axis horizontal signal
interrupt

C axis did not receive the
horizontal signal

1. Check to make sure there
is air pressure

2. Check is the part being
picked is too heavy

3. Adjust the speed of the ¢
axis movement with the flow
control valves

4. Check to see ifthe robot is
receiving the input

76

[C] axis vertical signal interrupt

C axis did not receive the
vertical signal

1. Check to make sure there
is air pressure

2. Check is the part being
picked is too heavy

3. Adjust the speed of the c
axis movement with the flow

Absolute Robot Inc.
33 Southgate St. Worcester, MA 01610

Phone: 508-792-4305 | Website: absoluterobot.com

--133- -

Email: info@absoluterobot.com




ARI

Absolute Robot Inc.
33 Southgate St.
Worcester, MA 01610
absoluterobot.com

control valves
4. Check to see if the robot is
receiving the input

Stack number shouldn’t be zero

Stack value has been set to
zero

1. Check the robot stack
settings to make sure they

77 are correct
2. Check to make sure the
robot does not have a fault
. Check which axis did not
78 Reset unfinished, check the , ,
) Reset failure reset and adjust the reset
shake of axis. )
timer or reset speed
No teach stack end mark Missing command for the end of | Add the end mark in the
79 the stack stack program
No teach check place product Missing command for the end of | Add the end mark in the
80 end mark the stack stack program
Teach check place product The product drop area is not 1. Check the drop area
abnormal correct settings so they are within
81 the drop area limits
2. Check the sampling and
test settings for proper x axis
settings
Stack position does not locate The product place area is Reprogram the product
82 product placed area outside the robot’s limits place area value within the
limits
Servo driver alarm Servo drive has a fault Check the servo drive fault
83 code on front of servo drive
and reference servo drive
alarm list
Communication test fail with Controller sent the signal to the | 1. Check the communication
servo, Power on again servo but did not receive the signal
84 return signal 2. Check the servo address
0CO00
3. Check the servo delay
time
Not allow to down without Z not allowed to go down Check to make sure the
85 middle—mold signal without the mid mold signal from | signal is activated on the
the IMM IMM and adjust the position
of the sensor if need be
Not receive the mold closed No mold close signal from IMM | Check for a circuit fault and
86 signal make sure the mold closed

signal is coming from the
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machine

The motion segments controlled

Servo drive has a fault

Check servo drive for fault

87 by servo are full code
Mold opened and mold closed System received mold opened | Check signal wiring on IMM
88 signal exist together and closed signal at the same
time. IMM signal shorted out
Subprogram in running, teach Trigger a subprogram command | Wait subprogram finished
89 wait finish signal! when the subprogram is running
or wait for a subprogram in the
teach
[X] axis Not in Product Placed X axis is not at the proper start | Move the robot to the correct
90 Area when Standby out of mold. position position when in standby.
Product place or home
position
Limit Distance set wrong The limit position set beyond the | Check the limit position
91 mechanical limit settings
Trying Dangerous Action or The action is not safe to perform | Confirm  robot  position
92 motor fault Reset Robot safety, reset robot
IMM signal output timeout Robot did not receive return Check the euromap plug and
93 signal from IMM cable between robot and
IMM
Low air pressure, check the air Air pressure below 0.4 MPa 1. Check the air pressure
supply threshold and adjust if need
94 be on the flow control valve
2. Check to make sure the
pressure sensor is working
Not allow to down when grip or | Do not use the insert function in | Check the sucker gripper
95 vacuum is on mold, if have confirm signal, signal
don’t allow to drop
Motor position arrive limited data | Driver reminds of motor position | Contact ARI Service
96 bit contact customer service is abnormal
Voltage too low to power on Confirm axis parameter and
97 Motor will not power on CPAC parameter is correct

robot

Check the power to robot
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Safety guarding door is open

Check protective door’s status
and input signal

1. Make sure the safety door
is closed

98
2. Check to see if safety door
sensor is working correctly
No safety gate signal when reset | There is no safety gate signal | Make sure safety gate on
99 when reset IMM is closed and check if
sensor is making contact
Control Card Alarm Control card alarm Reset power
100
The motor is not enabling when In automatic operation mode, Check robot drives for
101 robot in autorun the motor enable disconnects alarms and reference alarm
automatically, (the driver alarm) | list
Reservation Reservation Reservation
102
Reservation Reservation Reservation
103
This cycle did reach the time of The cycle action is completed, | Check mold closed signal
104 mold closed but not at the time the mold
closes, the output closed mold
permit
[B] axis not in the standby [B] axis not in the standby point | 1 check whether the current
105 position position is at [B] axis standby
[Z] axis is out of Origin stop C Reservation Reservation
106 axis to vertical.
[C] axis is Horizontal stop [A] Reservation Reservation
107 axis to rotate.
Lateral posture protection: Use horizontal protection, C axis | check C axis cross area
108 current C position does not allow | need to on the area, can allow X | don't use C axis cross
to cross axis cross protection
Current gripper inconsistent Fixture number does not match | Check gripper number and
109 module verification mold
The protective door is opened Check the protective door input | 1. Check if protective door
110 signal input signal has circuit short
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Reservation Reservation Reservation
111
Reservation Reservation Reservation
112
In the servo process, cannot do Servo start to the end, cannot | Adjust the teach action step
113 the Axial motion action do the axis motion action
X and Z axis doesn’t have signal | X axis doesn’t have place origin | 1.check the X axis origin
together. robot stops signal, Z also doesn’t have the | place and Z axis origin signal
114 immediately to protect origin signal 2.check if the action
Cohesive location interval is
too big
Cross prohibit or prohibit X, Z Don'’t allow the X and Z axis act | Adjust the teach action
115 axis act together together
[A] axis rotates out, prohibit drop | Don’t use rotate in mold, cannot | use rotates in mold
116 drop on the screw position adjust the [A] axis position to
rotate in before drop
[B] axis rotate out, prohibit drop | Don’t use rotate in mold, cannot | use rotates in mold
17 drop on the screw position adjust the [B] axis position to
rotate in before drop
not open the rotate function in not use rotate in mold, try to Use rotates in mold
118 mold screw in mold
Z1 can’t shut the mold on the When robot action run, Z1 axis | 1. check the Z1 teach action
119 safe position not in the safe position, cannot
shut the mold
Z2 can’t shut the mold on the When robot action run, Z2 axis | 1. check the Z2 teach action
120 safe position not in the safe position, cannot
shut the mold
C can’t shut the mold on the safe | When robot action runs, C axis | 1. check the C teach action
121 position not in the safe position, cannot
shut the mold
IO check: suck gripper signal Don’t receive the suck gripper | Check the suck gripper
122 doesn’t pass, cannot shut mold | test confirm signal, cannot shut | teaching action
the mold
Don't test LEF protect door input | Use protected door to test, lost | check protect door signal
123 signal the input signal Don’t use protect door to test

Absolute Robot Inc.
33 Southgate St. Worcester, MA 01610

Phone: 508-792-4305 | Website: absoluterobot.com

--137- -

Email: info@absoluterobot.com




ARI

»

Absolute Robot Inc.
33 Southgate St.
Worcester, MA 01610
absoluterobot.com

lubricant pump signal abnormal

lubricant pump input abnormal

Check the lubricant pump

124 signal
lubricant pump oil starvation lubricant pump input oil Check lubricant pump’s oil
125 starvation signal level
[Y] Axes target too close Y1 axis and Y2 axis are too Restart and remove [Y1],
126 close [Y2] axis by manual
Home Position not adjusted Zero is not set Manually book position, see
'set zero', 'Origin Offset,
127 'Advanced’, 'Special set',
'Function’. Need to replace
battery while driver is in low
power
Reservation Reservation Reservation
128
External emergency stop, check No external emergency stop Check input signal
129 input <109> signal received
Need cross allowed signal When do the cross action, don’t | check the allow to cross’s
130 receive the signal of allowing to | signal
Cross set up allowed to cross
signal is 1(not use)
131 Reservation Reservation Reservation
Stacking not valid, check sign in When stacking the first part, i
132 g T g there is no confirmed signal Set stack check signal
stack set function .
then stacking is not allowed.
[A] is out of safe range, [C] ) i )
. A-axis, C-axis are servo axes, | <Function Set>, <Lmt act set
133 cannot be moved, set in i e
. action restrictions 2>
<Function Set>, <Lmt act set 2>
C] is out of safe range, [A . . .
[C] 9 _[ | A-axis, C-axis are servo axes, <Function Set>, <L mt act set
134 cannot be moved, set in ) o
. action restrictions 2>
<Function Set>, <Lmt act set 2>
Restart the power supply of
the robot
201 AL201 Card initialization failed"), Card initialization failed If the 1st step can't solve the

issue, reload the "CPAC".
If the 2nd step can't solve the
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issue, change the new
controller.

202~209 AL202~AL209 Command axis Corresponding axis driving Reboot  controller  after

drive 1 alarm"), occurs alarm solving drive alarm
1. If there is drive alarm,
firstly solve drive alarm
AL210~AL217 Axis movement Check parameter of driver and y
210~217 2. Restart the controller after
error overrun") CPAC ) )
resetting parameter of driver
and CPAC
1. If there is drive alarm,
o i firstly solve drive alarm
AL218~AL225 Axis failure to Check parameter of driver and
218~225 2. Restart the controller after
back zero"), CPAC ) )
resetting parameter of driver
and CPAC
AL226 Instruction execution
226 Controller abnormal error Restart the controller

failure"),

AL227 Can't enable Core Puller

If this alarm occurs, contact

227 to forward and back at same Reservation your distributor for
time. assistance or contact factory
If this alarm occurs, contact
AL228 Can't enable Ejector to , L
228 , Reservation your distributor for
forward and back at same time. )
assistance or contact factory
AL229 Alarm lights output
abnormal (signal If this alarm occurs, contact
229 . Reservation your distributor for
superposition) . ,
assistance or contact factory
AL230 Can't output the both .
moving signal of pneumatic [C] If this alarm occurs, contact
230 . .g P i Reservation your distributor for
axis at same time. )
assistance or contact factory
AL231 Can't output the both .
moving signal of pneumatic [B] If this alarm occurs, contact
Vi i umati
231 g .g P i Reservation your distributor for
axis at same time. )
assistance or contact factory
AL232 Can't output the both .
moving signal of pneumatic [A] If this alarm occurs, contact
Vi i umati
232 9°19 P Reservation your distributor for

axis at same time.

assistance or contact factory
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AL233 Abnormal signal, both
received mold opened and

If this alarm occurs, contact

233 ) Reservation your distributor for
closed signal. )
assistance or contact factory
AL234 Abnormal signal, both )
) If this alarm occurs, contact
received Core Puller forwarder , .
234 . Reservation your distributor for
and back signal. )
assistance or contact factory
AL235 Abnormal signal, both )
] ) If this alarm occurs, contact
received Ejector forwarder and , .
235 ) Reservation your distributor for
back signal. )
assistance or contact factory
AL242~AL249 Axis 1 Motor acceleration exceeds the | Restart the controller after
242~249 | Acceleration overload in collision ) )
set threshold solving this alarm
250~257 AL250~AL257 Axis 1 Current Drive current exceeds set Restart the controller after
overload in collision threshold solving this alarm
308 Wait LMNG Reject timeout
380 Wait Mold BCD_1_In timeout Troubleshoot BCD
381 Wait Mold BCD_2_In timeout Troubleshoot BCD
382 Wait Mold BCD_3_In timeout Troubleshoot BCD
383 Wait Mold BCD_4_In timeout Troubleshoot BCD
384 Wait Mold BCD_5_In timeout Troubleshoot BCD
385 Wait Mold BCD_6_In timeout Troubleshoot BCD
386 Wait Mold BCD_7_In timeout Troubleshoot BCD
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387 Wait Mold BCD_8 In timeout Troubleshoot BCD
388 Wait EOAT BCD_1_In Troubleshoot BCD
389 Wait EOAT BCD_2 In Troubleshoot BCD
390 Wait EOAT BCD_3 In Troubleshoot BCD
391 Wait EOAT BCD_4 In Troubleshoot BCD
392 Wait EOAT BCD_5 In Troubleshoot BCD
393 Wait EOAT BCD_6_In Troubleshoot BCD
394 Wait EOAT BCD_7 In Troubleshoot BCD
395 Wait EOAT BCD_8 In Troubleshoot BCD
Wait BCD_SR Data Send
396 o Troubleshoot BCD
request timeout
Wait BCD_SO Dat d finish
397 aft Bbb oY Hata sendlinis Troubleshoot BCD
timeout
Wait BCD_FA Validati
398 al - alidation success Troubleshoot BCD
timeout
Wait BCD_OK Validati
399 aft BB validation Troubleshoot BCD
success timeout
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Wait BCD MC EOAT h

400 ait BCD_MC EOAT exchange Troubleshoot BCD
timeout

401 Wait BCD_MN Mold No. timeout Troubleshoot BCD

402 Wait BCD_SB Start Set timeout Troubleshoot BCD

Wait BCD_RA Robot enable

403 i Troubleshoot BCD

timeout
Wait BCD ERA IR

404 ait BCD_ER Abnormal Reset Troubleshoot BCD
timeout

405 Wait BCD_CS1 cycle stop1 Troubleshoot BCD

406 Wait BCD_CS2 cycle stop2 Troubleshoot BCD

407 Wait BCD_CS3 cycle stop3 Troubleshoot BCD

Wait LMT5 CorePuller back

408 .
timeout

409 Wait LMG5 CorePuller forward
timeout

410 Wait LMT6 CorePuller back
timeout

411 Wait LMG6 CorePuller forward
timeout
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2.2 Servo Drive Alarm List

Alarm No. | Alarm Name Alarm Action Indicate DO | Servo State Switch
Main circuit current is higher than
ALO0O1 Over current 1.5 multiple of motor’s instantaneous ALM Servo Off
maximum current value.
Main circuit voltage has exceeded its
ALO002 Overvoltage I . reut vottag X ! ALM Servo Off
maximum allowable value.
Main circuit voltage is below its
AL003 | Undervoltage Al 'ag WARN Servo Off
minimum specified value.
The motor does not match the drive.
ALO004 Motor error They are not correctly matched for ALM Servo Off
size (power rating).
Regeneration control operation is in
ALOO05 Regenerate error ALM Servo Off
error.
ALO006 Overload Servo motor and drive is overload ALM Servo Off
Motor’s control speed exceeds the
ALO07 | Overspeed Vo P ALM Servo Off
limit of normal speed.
Input frequency of pulse command
Abnormal pulse P d ) y. p.
ALO08 exceeds the limit of its allowable ALM Servo Off
control command .
setting value.
. Position control deviation value
Excessive DL
AL009 oL exceeds the limit of its allowable ALM Servo Off
deviation .
setting value.
ALO11 Encoder error Pulse signal is in error ALM Servo Off
Adjusted value exceeds the limit of
ALO12 Adjustment error | its allowable setting value when ALM Servo Off
perform electrical adjustment.
Emergency sto
ALO13 ) gency stop Emergency stop switch is activated WARN Servo Off
activated
Reverse limit . o .
ALO14 ) Reverse limit switch is activated WARN Servo On
switch error

Absolute Robot Inc.
33 Southgate St. Worcester, MA 01610

Phone: 508-792-4305 | Website: absoluterobot.com
Email: info@absoluterobot.com

--143- -




ARI

Absolute Robot Inc.
33 Southgate St.
Worcester, MA 01610
absoluterobot.com

Forward limit
ALO15 nware im Forward limit switch is activated WARN Servo On
switch error
ALO16 IGBT The temperature of IGBT is over ALM Servo Off
temperature error | high.
EEPROM write-in and read-out is in
ALO17 Memory error ALM Servo Off
error.
ALO18 Encoder output The encoder output exceeds the ALM Servo Off
error rated output frequency.
serial RS-232/485 communication is in
ALO19 communication ALM Servo Off
error.
error
Serial RS-232/485 communication time
AL020 communication out WARN Servo On
time out ’
RST power cable of main circuit
Input power . .
AL022 might be loose, or it may have no WARN Servo Off
phase loss
power supply
Pre-overload ,
AL023 i Pre-overload warning WARN Servo On
warning
Encoder initial UVW error of encoder magnetic field
AL024 magnetic field o d ALM Servo Off
position
error
Encoder internal | The internal memory of the encoder
ALO25 . ) ALM Servo Off
error is in error. An internal counter error.
Encoder internal | An encoder data error is detected for
ALO26 i ALM Servo Off
data error three times.
Encoder data
ALO027 orror Abnormal reset of encoder chip ALM Servo Off
The charge circuit of the servo drive
Encoder over
has been removed and the voltage
voltage error or L .
AL028 _ is higher than the specification (> ALM Servo Off
encoder internal . i
3.8V) or the signal of the encoder is
error _
in error.
AL029 Gray code error | Absolute position is in error ALM Servo Off
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When the motor hits the hard
i t, th tting ti f th
AL030 Motor crash error equipment, he seting ime o .e ALM Servo Off
torque of P1-57 reaches the setting
time of P1-58.
U, V, W wiring Motor Power Line U, V, W, GND
ALO31 error wiring error or disconnection ALM Servo Off
) 1. Internal communication error of
Encoder internal
o the absolute encoder
AL034 communication ALM Servo Off
2. Internal error of other type of
error
encoder
Te ture limit | Encoder t ture b dth
ALO35 emperature limi : nf:o er temperature beyond the ALM Servo Off
error limit
Full closed-loop The position control deviation value
AL040 position control of full closed loop exceeds the ALM Servo Off
error specified limit.
) Optical ruler communication
ALO041 Optical ruler error | i ALM Servo Off
disconnection
ALOA2 Analog input The analog input voltage is higher ALM Senvo Off
voltage error than the value of P1-83.
When the drive motor control
i i function exceeds the fixed usage
Driver function L i
AL044 rate, it will affect the motion control WARN Servo On
usage error . i
function, causing the PR or ECAM to
operate abnormally.
When the electronic gear ratio is set
Electroni tside th 1/50~25600
ALO45 ejc rOI']I.C gear outside . e range ( ), an ALM Servo Off
ratio setting error | alarm will occur after power-on
again.
. Due to battery undervoltage or the
Absolute position )
ALO060 lost failure of power supply, the encoder WARN Servo On
lost the internal record.
Encoder under The voltage of the absolute encoder
ALO061 . L WARN Servo On
voltage is lower than the specification value
The multi-turn of | The multi-turn of absolute encoder
AL062 absolute encoder | exceeds the maximum range: - WARN Servo On
overflows 32768 ~ +32767
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Encoder temperature beyond
Temperature . I
ALO67 alarm warning value, but within WARN No
temperature protection limit
Absolute data The sequence is wrong when
ALOG8 transmitted via reading the absolute position via WARN Servo On
I/O error DIO.
ALOGO Wrong motor Inc.remental motor is not aI.Iowed to ALM Servo Off
type activate the absolute function.
The absolute position is not
initialized. It may be:
" 1. It is the first time use after leaving
Absolute position .
ALOGA o the factory. 2. The battery is dead, WARN Servo On
uninitialized error i .
causing the absolute position to be
lost, but the battery has been
replaced.
Encod
nc.:o. © Encoder Barcode write or related
ALOQ70 unfinished . . WARN Servo Off
) action is not finished
disposal alarm
Drive power supply: speed exceeds
Encoder Ve poWer supply: sp X
ALQO72 8,800rpm. Battery power supply: ALM Servo Off
overspeed error )
speed exceeding 10,000 rpm
ALO73 Encoder memory | Encoder reading / writing EEPROM ALM Servo Off
error error
ALO74 Encoder single- Enc.older inside single turn ALM Servo Off
turn error position abnormal
Encoder absolute The absolute circle number of
ALO75 circle number i ALM Servo Off
encoder internal error
error
Encoder internal | Encoder internal error (inside
ALO77 ALM Servo Off
error calculate error)
When the parameter is written to the
Encode encoder, it will need to be repowered
ALO79 , ALM Servo Off
parameter set up | to make the parameter come into
effect.
Encoder Z phase .
ALO7A o Encoder Z phase position lost ALM Servo Off
position lost
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Encoder memory | The encoder has been in a busy

ALO7B
busy state of memory

ALM Servo Off

The absolute

position " .
) The absolute position command is
command is

ALO7C ) issued when the speed exceeds 200 WARN Servo On
issued when the

rem.
speed exceeds
200rpm.
Reconnect to When ALO7C occurs, if the ALO7C is

ALO7D power after not removed, the motor will be ALM Servo Off
ALO7C stopped

The encoder clears the program
Encoder clean

ALO7E error, retry the number to reach the ALM Servo Off
program error o
upper limit

In general operation, if the output
current of the driver exceeds the

Drive output
P potential limit of the internal

ALO083 current is too ALM Servo Off
large firmware, the ALE083 is triggered to
g protect the IGBT from burning over
the excessive current
ALOS5 Retrograde Retrograde control for abnormal ALM Servo Off
abnormal movements

When the driver determines the
quantity of no retrogradation, there
are other energy (such as

ALO86 \ljcl)ﬁzg;pm interference) recharge to the driver, ALM Servo Off
or the input voltage of the power
supply is higher than the rated
allowable voltage value
For models above 220V 5.5kW, if
External P1-53#0 and no external
AL095 regenerative regenerative resistor is connected, WARN Servo On
resistor or the brake is disconnected, the

alarm will pop up.

After the firmware version is
ded, the EEPROM
DSP firmware vpgra .e .e
AL099 ubarade reconfiguration has not been ALM Servo Off
kS performed. After P2-08=30, 28,
reconnect the power
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CANopen SDO SDO Rx buffer overflow is detected
AL111 receives buffer (receive two or more SDO packets in ALM Servo On
overflow 1ms).
CANopen PDO PDO Rx buffer overflow is detected
AL112 receives buffer (receive two or more PDO (same ALM Servo On
overflow COBID) packets in 1ms).
Index error
AL121 occurs .when The specifietd Index in the message ALM Servo On
accessing does not exist.
CANopen PDO
Sub-index error
occurs when The specified Sub-index in the
AL122 ' _ ALM Servo On
accessing message does not exist.
CANopen PDO
Data size error
occurs when The data length in the message
AL123 ' N _ ALM Servo On
accessing does not match the specified object.
CANopen PDO
Data range error )
The data in the message has
occurs when
AL124 i exceeded the data range of the ALM Servo On
accessing specified object
CANopen PDO | P Ject.
CANopen PDO . L
) ... | The specified object in the message
mapping objectis | i
AL125 is read-only and write-protected ALM Servo On
read-only and
_ (cannot be changed).
write-protected
CANopen PDO
) P The specified object in the message
AL126 object does not ALM Servo On
does not support PDO.
support PDO
CANopen PDO . L
L , The specified object in the message
object is write- ) )
AL127 is write-protected (cannot be ALM Servo On
protected when changed) when Servo On
Servo On. 9 '
Error occurs An error occurs when the initial
when reading value is loaded by the ROM at boot
AL128 CANopen PDO time, and all CAN objects ALM Servo On
object from automatically return to the initial
EEPROM value.
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Error occurs
when writing An error occurred while saving the
AL129 CANopen PDO . 4 ALM Servo On
L current value in ROM
object into
EEPROM
The amount of data in the ROM is
beyond the space planned for the
AL130 EEPROM invalid firmv.vare. Perhaps the firmware ALM Servo On
address range version has been updated, and the
data in the ROM is stored in the old
version, so it cannot be used!
Indicates that the data stored in the
EEPROM CR ROM h I
AL131 OM CRC (0] ?S been corruPted, and a ALM Servo On
error CAN objects automatically return to
the initial values.
When writing operating parameters
AN PD ith CAN, thi h
AL132 CANopen PDO with CAN, this parameter has been ALM Servo On
password error password protected and must be
unlocked first!
Disconnected L .
AL170 o Communication Disconnected WARN Servo On
Communication
Disconnected
AL180 I . Communication Disconnected ALM Servo Off
Communication
AL185 Abnormal CAN CAN Bus off or Error Rx/Tx Counter ALM Servo On
Bus hardware exceeds 128.
AL186 CAN Bus off CAN data transmission error ALM Servo On
AL201 .C,.A.Nc.)per\ data An error occurs when loading data WARN Servo On
initialization error | from EEPROM.
AL207 PR demand The group of PR#8 command WARN Servo On
group range error | source, P_Grp exceeds the range.
PR demand
parameter The parameter number P_ldx of
AL209 WARN Servo On
number range PR#8 command exceeds the range.
error
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PR demand Write parameter error occurs in PR
AL213 parameter set mode: the setting value exceeds the WARN Servo On
error limit of normal range.
Writ t Writ t in PR
AL215 rite parameter rite parameter error.occurs in WARN Servo On
error: read only. mode: the parameter is read only.
Write parameter error occurs in PR
Write parameter | mode: the parameter is write-
AL217 error: parameter | protected (cannot be changed) when WARN Servo On
lock Servo On or the setting value is
invalid
AL231 PR demand code | The setting of monitor item of PR#8, WARN Servo On
error Sys_Var exceeds the range.
Set th d t rflow,
PR order buffer et the command counter overflow
AL235 and then execute the absolute WARN Servo On
overflow )
addressing command
Before the user operates the
indexing function, the starting point
of the indexing coordinates is not
Undefined defined, and tie indexing positionin
AL237 | indexing and i ar 91  warN Servo On
) command is directly executed. The
coordinate )
driver generates the alarm because
the indexing coordinate system is
not clear.
AL283 Iforward software | Position commanq is. greater than WARN Servo On
limit software forward limit
AL285 Reyerse software | Position comm?nd .is .Iess than WARN Servo On
limit software negative limit
AL289 Position counter | Overflow of position command WARN Servo On
overflow counter
Servo OFF when the path has not
AL291 Servo OFF error W P WARN Servo On
been completed yet
CANopen IP mode, the
CANopen SYNC P o . .
AL301 failed synchronization mechanism with the WARN Servo On
aile
host computer is invalid!
AL302 QANopen SYNC | CANopen's SYNC signal is received WARN Servo On
signal error too early
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AL303 ('DANopen SYNC CANlopens. SYNC S|9nél is not WARN Servo On
time out received within time limit
AL304 CANopen IP' CANopen IP mode, the command WARN Servo On
command failed cannot be sent!
) CANopen 301 Obj 0x1006
YN
AL30s | SYNC period WARN Servo On
error Data Error!
See the details with the description
of parameter P1-48. When “DO:
AL380 Offset alarm MC_OK” is turned “ON”, “DO: WARN Servo On
TPOS” turns “OFF”, causing “DO:
MC_OK” also turns “OFF”.
CANopen
AL3CF communication CANopen communication error WARN Servo On
error
CANopen SYNC
AL3E1 i P CANopen SYNC failed (Servo Off) WARN Servo On
failed (Servo Off)
CANopen SYNC
CAN SYNC signal S
AL3E2 signal error off) open signal error (Servo WARN Servo On
(Servo Off)
CANopen SYNC
AL3E3 time out (Servo CANopen SYNC time out (Servo Off) WARN Servo On
Off)
CANopen IP
CAN IP d failed (S
AL3E4 | command failed | o open [Pcommand failed (Servo |\, N Servo On
(Servo Off)
SYNC period
AL3E5 P SYNC period error (Servo Off) WARN Servo On
error (Servo Off)
. P2-52 setting value is too small,
Indexing L . .
AL400 . resulting in incorrect indexing ALM Servo On
coordinate error )
coordinates
Receive NMT
eceve Received NMT Reset command
AL401 Reset demand ALM Servo On
when Servo On
when Servo On
The value of the PR special filter
P1-22) is set too | , ing th
AL404 | PRiilter seterror | 1 22)is settoolarge, causing the ALM Servo On
internal cumulative position to be
saturated.
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STO function is
AL500 Safety function STO is started ALM Servo Off
started
STO_ Alost :18_2 :oses enabrl]e signi\.l or .
oses synchronization wi
AL501 | (signal lost or 110588 8Y ALM Servo Off
STO_B signal for more than 1
error)
second
STO_ B lost :Ig_s :oses enabrl]e sitqn:il or "
oses synchronization wi
AL502 (signal lost or - y ALM Servo Off
STO_A signal for more than 1
error)
second
AL503 STO_error STO self-diagnosis error ALM Servo Off
AL555 System fault Driver processor abnormal None None
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2.3 Driver Alarm Troubleshooting Guide

Over current

drive.

Control parameter
setting error

Check if the setting value exceeds the
factory default setting.

Control command
setting error

Check if the control input command is
unstable (too much fluctuation).

Alarm No | Potential Cause Checking Method Corrective Actions
1. Check the wiring connections
Short-circuit at drive between drive and motor
output 2. Check if the wire is short-
circuited.
Check if the wiring steps are all
AL001 Motor wiring error correct when connecting motor to

Replace the servo driver

AL002
Over voltage

The main circuit voltage
has exceeded its
maximum allowable
value.

Use voltmeter to check whether the
input voltage falls within the rated
input voltage.

Input power error
(Incorrect power input)

Use voltmeter to check whether the
input voltage is within the specified
limit.

The hardware of the
servo drive is
damaged.

Use voltmeter to ensure that the main
circuit input voltage falls within the
specified limit,

1. Check if the regenerative
resistor is connected
2. Replace the servo driver

The main circuit voltage
is below its minimum
specified value.

Check whether the wiring of main
circuit input voltage is normal.

Motor error

Encoder is loose

Examine the encoder connector

The type of the servo
motor is incorrect.

Check if the servo drive and servo
motor are not correctly matched for

ALO03 ) , 1. Check if the main circuit
No input voltage at Use voltmeter to check whether input ) ,
Under L . RST input voltage is normal.
main circuit. voltage at main circuit is normal. i
voltage 2. Replace the servo driver
Use voltmeter to check whether the
Input power error ) o i
) input voltage is within the specified
(Incorrect power input) .
limit.
Encoder is damaged Check the encoder for the damage
AL004

Replace the correct type of
servo motor or servo driver
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size (power rating

Regenerative resistor
error

Check the regenerative resistor

Change resistor.

AL005
Regeneratio Confirm the regenerative resistance
arameter (P1-52) setting value and
h error The parameter set error P ( . ) i ¢ . Set the correct parameter
the regenerative resistance capacity
parameter (P1-53) setting
1. Check if the EOAT
) Check if the drive is overloaded. The | exceeds the load allowed by
The drive has .
exceeded its rated load users can set parameter P0-02 (Drive | the robot.
, ) Fault Code) to 11 and monitor if the 2. Check if the gearbox is
during continuous
operation value of the average torque [%] abnormal.
P ' exceeds 100% always. 3. Check if the gear and
AL006 [
linear rack are normal.
Overload
The wiring of drive and | Check the wiring of U, V, W and o
A Ensure all wiring is correct
encoder is in error. encoder
Brake relay does not Check if the brake relay is open and 1. Replace the brake relay
open the motor brake coil receives DC24V | 2.Replace the motor wire
Speed input command '
) P P Use signal detector to detect if input 1. Check if the gearbox,
is not stable (too much . . gear, linear rack and linear
) signal is abnormal.
ALOO7 fluctuation). rail are normal.
Overspeed Check if the overspeed setting 2. Check if the UVW wiring
Over-speed parameter _ . .
o , parameter P2-34 (overspeed warning | of the servo driver output is
setting is defective. L
condition) is too small correct.
ALOO08 Pulse command
Lo Use pulse wave frequency detector to
Abnormal frequency is higher ) ,
) detect whether the input frequency Replace the servo driver
pulse control | than rated input ,
exceeds the rated input frequency
command frequency.
. L Confirm the maximum position error
Maximum deviation o
. parameter P2-35 (position control Increases the parameter
parameter setting is too , . i .
small error excessive warning condition) setting value of P2-35.
AL0O09 ' setting value
Excessive
deviation Gain value is too small | Check for proper gain value Correctly adjust gain value

Torque limit is too low

Check torque limit value

Correctly adjust torque limit
value.
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There is an overload

Check for overload condition

Reduce external applied
load or re-estimate the
motor capacity

Improper setting of
electronic gear ratio

Check if the proportion of P1-44 and
P1-45 is appropriate

Correctly setup electronic
gear ratio

1. the encoder line is abnormal

1. Check if the CN2 port on
the servo driver and the

ALO11
2. the servo motor encoder is encoder line is connected
Encoder Encoder error
error abnormal well.
3. the servo driver is abnormal 2. Replace the servo motor
3. Replace the servo driver
The analog input Measure if the voltage of the analog
. ) Correctly ground the analog
contact does not go input contact is the same as the )
input contact.
back to zero. voltage of the ground.
ALO12
) If the error does not clear
Adjustment .
i L after resetting the power
error The detection device is
Reset the power supply supply, contact your
damaged. L .
distributor for assistance or
contact supplier
ALO13
Emergency Emergency stop switch | Check if emergency stop switch is On | Activate emergency stop
stop is activated or Off switch
activated
1.Check if reverse limit switch is On
ALO14 1. Move the robot to a safe

Reverse limit
switch error

Reverse limit switch is
activated.

or Off
2. Check if the servo driver input port
is damaged.

position in the manual mode
2.Replace the servo driver

ALO15
Forward limit
switch error

Forward limit switch is
activated.

1.Check if reverse limit switch is On
or Off

2. Check if the servo driver input port
is damaged.

1. Move the robot to a safe
position in the manual mode
2.Replace the servo driver

The drive has
exceeded its rated load

Check if there is overload or the

ALO16
IGBT during continuous motor current is too high.
i Replace the servo driver
temperature | OPeration p
error Short-circuit at drive
Check the drive input wiring.
output.
ALO17 Press the panel SHIFT key to display | When it occurs during
Memo Parameter data error EXGABX=1, 2, 3 G= parameter group | power transmission, it
orror i when writing code AB= parameter number 16 means that a certain

code. If E320A is displayed, it means

parameter is out of
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P2-10; if E3610 is displayed, it means
P6-16, check the parameters.

reasonable range. Can be
re-powered after correction!
Occurs in normal operation
and represents an error
when writing the pen
parameter. Can be cleared
with DI: ARST.

Hidden parameter error

Press the panel SHIFT key to display
the E100X

Occurs in the factory
parameter reset, the drive
type setting is wrong, set
the correct type.

Data corruption in ROM

Press the SHIFT key to display EO001

Occurs when the power is
transmitted, usually the data
in the ROM is damaged or
there is no data in the ROM.
Return it to the dealer or the
factory for repair.

ALO18
Encoder
output error

Encoder itself or the
wiring of encoder is in
error.

Check if the recent fault records (P4-
00 ~ P4-05) display on the drive
keypad in accordance with the fault
codes ALO11, AL024, AL025 and
AL026.

Perform the corrective
actions as described in
ALO11, AL024, AL025 and
ALO26.

Output pulse wave
exceeds hardware
tolerance

Check if the following conditions
occur:

Motor Speed
—X

P1'76< 60

P, —46 x4 >

19.8 x 10°

Correctly set P1-76 and P1-
46 and P1-46: P;-

Motor Speed
T6<—"P2C X Py — 46 X

4 >19.8 x 10°

Communication
parameter setting is

Check the communication parameter
setting.

Set the value correctly

ALO19 defective.
Serial Communication Set the mailing address
icati o Check the communication address g
communicall | gddress is incorrect correctly
on error
Communication value
. Check the communication value Set the value correctly
is incorrect.
Setting value in time
9 . Check communication time out
out parameter is not ) Set the value correctly
AL020 parameter setting.
. correct.
Serial .
... | Not receiving
communicati L .
. communication Check whether communication cable .
on time out Correct wiring

command for a long
time.

is loose or broken.
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Check if RST power cable of main
circuit power is loose or has no power

1. Check if the RST input of

AL022 L supply. The alarm occurs when three | the main circuit power
Abnormal main circuit o
Input power ower phases of 1.5kW (or under) servo supply of the servo drive is
phase loss P drive has no power supply and when | normal.
single phase of 2kW (or above) servo | 2. Replace the servo driver
drive has no power supply.
1. Check the load condition of the 1. Refer to the correction
AL023 The drive is aging to servo motor and drive. actions of AL00S.
Pre-overload overload going 2. Check the setting value of 2. Increase the setting
warning ’ P1-56. Check whether the setting value of P1-56 or set P1-56
value of P1-56 is too small. to 100 and above.
1. Check if the motor ground is
ALO24 properly grounded. . o
o 2. Check if the encoder signal line is
Encoder The magnetic field of
- separated from the power supply or
initial the encoder U, V, W ) . . Replace the servo motor
i ) . high current line to avoid the
magnetic signal is in error. , ,
i generation of interference sources.
field error . . "
3. Check if the wire of the position
detector uses a segregation net
1. Check if the motor ground is
properly grounded.
) 2. Check if the encoder signal line is
The internal memory of
AL025 L. separated from the power supply or
the encoder is in error. ) i , Replace the servo motor
Encoder high current line to avoid the

internal error

An encoder counter
error occurs

generation of interference sources.
3. Check if the wire of the position
detector uses a segregation net

AL026
Encoder
internal data
error

An encoder data error
occurs for three times

1. Check if the motor ground is
properly grounded.

2. Check if the encoder signal line is
separated from the power supply or
high current line to avoid the
generation of interference sources.
3. Check if the wire of the position
detector uses a segregation net

Replace the servo motor

ALO27
Encoder
data error

Reset the encoder chip

1. Check if the signal cable of the
encoder is poor contact

2. Check if the encoder power is
stable

3. If the operation temperature of

encoder is higher than 95 °C

Replace the servo driver
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AL028
Encoder
over voltage
error or
encoder
internal error

Overvoltage of the
battery

1. Check if the servo drive has the
charge circuit.

2. Check if the installation of the
battery is correct. (the voltage is
higher than 3.8V)

Replace the servo motor

Internal error of the
encoder

1. Check if it is the absolute
encoder.

2. Check if the signal cable of the
encoder is poor contact

3. Check if the encoder signal line is
separated from the power supply or
high current line to avoid the
generation of interference sources.

4. Check if the wire of the position
detector uses a segregation net

Replace the servo motor

AL029 L Re-power on to operate the motor
Absolute position is in ] )
Gray code error and check if the alarm will occur Replace the servo motor
error again.
1. If it is accidentally
opened, set P1-57 to 0.
ALO30 1.  Check if P1-57 is enabled. 2. According to the actual

Motor crash
error

Motor collision error

2. Check if the setting values of
P1-57 is too small, if the setting time
of P1-58 is too short.

torque setting, if the setting
is too low, it will malfunction,
if the setting is too high, it
will lose the protection
function.

The wiring connections

1. Check if the motor U, V, W wiring

1. Connect U, V, W
according to the manual

AL031
U.V. W of U, V, W (for servo are disconnected. correctly and ground
w;rin’ orror motor output) and GND | 2. Check if the motor U, V, W wiring properly.
g (for grounding) are in are connected wrong. 2. Replace the motor wire
error.
ALO34
Encoder Internal communication , .
) . Check if the battery wiring is 1.Replace the servo motor
internal of the encoder is in )
L connected correctly. 2.Rreplace the encoder line
communicati | error
on error
ALO35
Encoder exceeds o
Temperature o Check the heat dissipation Replace the servo motor
. protection limit
limit error
AL040 1.Check if the setting value of P1-73 1.Increases the parameter
Full closed loop . )
Full closed- y , is too small. setting value of P1-73.
. position control error is ) . i
loop position 2.Check if all connections are loose 2.Ensure all connections

control error

too large

and well- connected to the

are tight and well-connected

Absolute Robot Inc.

33 Southgate St. Worcester, MA 01610

Phone: 508-792-4305 | Website: absoluterobot.com

--158- -

Email: info@absoluterobot.com




ARI

Absolute Robot Inc.
33 Southgate St.
Worcester, MA 01610
absoluterobot.com

mechanical equipment.

to the mechanical

equipment.
ALO041 i Check if communication circuit and
i Optical ruler . . .
Optical ruler . ] wiring connections of optical ruler are | Replace the servo motor
disconnection
error correct.
) Check all analog input
The analog input . .
AL042 D , ) , voltages. Check if there is
. voltage is higher than Check if analog input voltage is too )
Analog input any question about the

voltage error

the value of P1-83 over
50ms.

high.

sources of analog speed
commands.

AL044
Driver
function
usage error

Warning of servo driver
function overload

N/A

Set P2-66 Bit4 to 1 can
disable the display of this
alarm.

ALO45
Electronic
gear ratio
setting error

Electronic gear ratio
setting error

Electronic gear ratio setting is out of
range (1/50~25600), there will be an
alarm after re-powering

Check if the P1-44 and P1-
45 parameter settings are
correct.

Battery undervoltage

Check if the voltage of the battery is
lower than 2.8V.

1. Replace the battery
2. Re-position zero clear
P2-08=271

P2-71=1

Change the battery
when the power is OFF
which is controlled by
the servo driver

Replacing the battery with the drive
control power OFF will cause the

encoder position to be lost Y47t

Conduct homing procedure
again. Refer to the
description of absolute
coordinate initialization in
Chapter 12.

ALO6O 1. Do not replace the
Absolute o ' °p .
N After activating the 1.Install the battery. battery while the drive
position lost . -
absolute function, the 2.Check the wiring between the trol is ON. 33
control power is ON. XJAX
absolute coordinate battery pack and the power cable of power
initialization has not the servo drive. 2. How to replace the
been completed. 3. Check the wiring of the encoder. . | battery, refer to 1.7.1. Zero
setting chapter
. . 1. Check the wiring of the encoder. Reinstall the battery box,
Battery is not installed . )
2. Check the wiring between the how to install the battery
after the absolute
L ) battery pack and the power cable of box, refer to 1.7.1. Zero
function is activated . i
the servo drive. setting chapter
ALO61 Replace the battery with the
Encoder Batterv under voltade Check if the battery voltage is lower drive control power ON. The
u v
under & 9 | than31v ALO61 will automatically
voltage disappear after replacing
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the new battery.

AL0G2
The multi- ,
turn of Check if the number of motor Zero reset procedure. For
absolute Exceeded range revolutions is within the range of - how to initialize, refer to
32768 to +32767 1.7.1. Zero setting chapter
encoder
overflows
AL067 Encoder temperature exceeds the . .
) ) T Handle heat issues and wait
Temperature | Temperature warning warning value, but is still within the for cooling
warning upper limit of temperature protection
1.  Switch OFF DI ABSQ should wait
Sequence error until DO ABSR is OFF. Correct the reading
2. Switch ON ABSQ should wait sequence of I/O
ALOG8 until DO ABSR is ON.
Absolute After switching ON DO
data ABSR (the absolute position
transmitted Check if the time between switching data is ready), read DO
via I/O error | Reading time out ON DO ABSR and switching ON ABSD and switch ON DI
ABSQ exceeds 200ms. ABSQ within 200ms so that
to inform the servo drive
data reading is completed.
i . . If the user desires to use
AL069 Incremental motor is 1. Check if the motor is incremental

Wrong motor
type

not allowed to activate
the absolute function

or absolute encoder.
2. Check parameter P2-69.

absolute function, choose
absolute motor. If not, set
parameter P2-69 to 0.

ALOBA
Absolute
position
uninitialized
error

Absolute position
uninitialized

The absolute position is not initialized.
Potential Causes:

1. Robot’s 1st use from the factory

2. The battery power supply has a
momentary power failure (the battery
box connector is loose, or the
machine shake is too large).

3. Absolute motor abnormality

4. Encoder line damage

1. The absolute origin
coordinate system needs to
be re-established. For
details, refer to 1.7.1. Zero
setting chapter.

2. Check if there is any
loose condition. If the
confirmation is correct,
replace the battery and re-
position zero clearing. For
details, refer to 1.7.1. Zero
setting chapter

3. Replace the absolute
motor

4. Replace the encoder line

33 Southgate St. Worcester, MA 01610

Absolute Robot Inc.

Phone: 508-792-4305 | Website: absoluterobot.com

--160- -

Email: info@absoluterobot.com




ARI

Absolute Robot Inc.
33 Southgate St.
Worcester, MA 01610
absoluterobot.com

ALO70
Encode . . .
unfinished Encoder disposal Incomplete when performing encoder | Replace the servo driver or
) uncompleted warning Barcode write or related actions servo motor
disposal
alarm
ALQO72 Powered by the drive: the battery is .
Replace the servo driver or
Encoder Encoder overspeed powered by more than 8,800 rpm: the servo motor
overspeed speed exceeds 10,000 rpm
ALO73
Encoder Encoder read/write EEPROM Replace the servo driver or
Encoder memory error
memory error servo motor
error
ALO74
Encoder Encoder single-turn Inside the encoder single turn Replace the servo driver or
single-turn error position abnormal servo motor
error
ALO75
Encoder . . .
absolute Encoder absolute circle | Encoder absolute circle number Replace the servo driver or
, error abnormal servo motor
circle
number error
ALO77 . :
) Encoder internal error (Internal Replace the servo driver or
Encoder Encoder internal error )
, operation error) servo motor
internal error
ALO79 . .
Write parameters to the encoder, it )
Encode Encoder parameter . Replace the servo driver or
i needs to power on again, in order to
parameter setting servo motor
take effect
set up
ALO7A
Encoder Z Encoder Z phase . . Replace the servo driver or
o . Encoder Z phase position missing
phase position missing servo motor
position lost
ALO7B
Encoder Encoder memory is The encoder has been in a busy state | Replace the servo driver or
memory busy of memory servo motor
busy
ALO7C
The absolute | The absolute position . ,
o . The absolute position command is .
position command is issued . Replace the servo driver or
) issued when the speed exceeds 200
command is | when the speed om servo motor
issued when | exceeds 200 rpm. pm.
the speed
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exceeds
200rpm.
ALO7D . .
When ALO7C occurs, if the ALO7C is .
Reconnect Reconnect to power ) Replace the servo driver or
not removed, the motor will be
to power after ALO7C stopped servo motor
after ALO7C Pped.
ALO7E
Encoder . .
clean Encoder scavenging Encoder clearer error retry count Replace the servo driver or
program error reached the upper limit servo motor
program
error
In general operation, if the output
ALO083 current of the driver exceeds the

Drive output
current is too
large

Drive output current too
large

potential limit of the internal firmware,
the ALEO83 is triggered to protect the
IGBT from burning over the excessive
current.

Replace the servo driver or
servo motor

1. Check if the regenerative

AL085 resistance is abnormal.
Retrograde Retrograde abnormal When retrograde abnormal action 2. Check if the P1-52 and
abnormal P1-53 parameter settings
are correct.
When the driver determines the
quantity of no retrogradation, there
AL086 are other energy (such as )
C L . , , , Replace the servo driver or
High input Input voltage is too high | interference) recharge to the driver, or servo motor
voltage the input voltage of the power supply
is higher than the rated allowable
voltage value.
For the above 220V 5.5kW, if the P1-
AL095 i
530 and no external retrogradation )
External Unanswered external . ) . Replace the servo driver or
i i resistance is applied, or when the
regenerative | retrograde resistance o , servo motor
) brake breaks, it will jump out of this
resistor
abnormal alarm.
AL099
DSP After P2-08 = 30, 28, re-
i DSP firmware upgrade | Is there a firmware upgrade?
firmware send the power.
upgrade
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AL111
CANopen SDO Rx buffer overflow , .
) . Check if the servo drive (Master) ,
SDO is detected (receive two , i Replace the servo driver or
. receives two or more SDO packets in
receives or more SDO packets ms servo motor
buffer in 1ms) ’
overflow
AL112
CANopen
P PDO Rx buffer overflow | Check if the servo drive (Master) ,
PDO . . , Replace the servo driver or
i is detected (receive two | receives two or more PDO (same
receives ) servo motor
or more COB-ID) packets in 1ms.
buffer
overflow
AL121
Index error . i Check if the Entry index value in PDO
The specified Index in . . . .
occurs when the messaqe does not Mappin is modified when PDO is sent! | Replace the servo driver or
accessing exist g NMT: Reset node or 0x6040.Fault servo motor
CANopen ’
PDO
AL122
Sub-index

error occurs
when
accessing
CANopen
PDO

The specified Sub-
index in the message
does not exist.

Check if the Entry Sub-index value in
PDO mapping is changed when
accessing PDO object.

Replace the servo driver or
servo motor

AL123

Data size
error occurs
when
accessing
CANopen
PDO

The data length in the
message does not
match the specified
object.

Check if the Entry data length in PDO
mapping is changed when accessing
PDO object.

Replace the servo driver or
servo motor

AL124
Data range
error occurs

The data in the
message has exceeded

Check if the write-in data range in

Replace the servo driver or

when PDO mapping is not correct when

. the data range of the . ) servo motor
accessing . ) accessing PDO object.

specified object.

CANopen
PDO
AL125 The specified objectin | Check if the specified object is set to
CANopen the message is read- read-only write-protected (cannot be Replace the servo driver or
PDO only and write- changed) when accessing PDO servo motor
mapping protected (cannot be object.
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object is changed).

read-only

and write-

protected

AL126

CANopen The specified object in | Check if the specified object cannot Replace the servo driver or
PDO object | the message cannot support PDO when accessing PDO servo motor

does not support PDO. object.

support PDO

AL127

CANopen The specified object in | Check if the specified object in the

PDO object | the message is write- message is write-protected (cannot )

) . ] L Replace the servo driver or
is write- protected (cannot be be changed) while the servo drive is servo motor

protected changed) when Servo enabled (Servo On) when accessing

when Servo | On. PDO object.

On.

AL128

Error occurs
when

An error occurs when
the initial value is
loaded by the ROM at

Check if it causes an error when the

readin Replace the servo driver or
8 boot time, and all CAN | specified object reads EE-PROM P
CANopen . ) . . servo motor
i objects automatically when accessing PDO object.

PDO object o

return to the initial
from

value.
EEPROM
AL129

Error occurs
when writing

An error occurs when

Check if it causes an error when the

Replace the servo driver or

CANopen writing the current specified object writes EE-PROM servo motor
PDO object | settings into ROM. when accessing PDO object.
into
EEPROM

The amount of the data

saved in ROM has

exceeded the space
AL130 determined by the

i Y Check if the specified object lets the
EEPROM firmware. Maybe the .
. i i i address range of EE-PROM exceed Replace the servo driver or
invalid firmware version has e ,

i the specification when accessing servo motor
address been upgraded, and it i
PDO object.

range causes that the data of

old firmware version
saved in ROM cannot
be used.
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The data saved in ROM

AL131 has been damaged and | Check if the specified object results in Replace the servo driver or
EEPROM all CAN objects return the checksum error of EEPROM se:/o motor
CRC error to their default settings | when accessing PDO object
automatically

AL132 The parameter is
CANopen password protected Check if the password for the .

. . . . Replace the servo driver or
PDO when using CANopen specified object is invalid when servo motor
password communication to accessing PDO object.
error access the parameter
AL170
Communicat . )
: Communication L . . Replace the servo driver or
ion Communication Disconnection error

Disconnecte
d

Disconnection error

servo motor

AL 180
Communicat
ion
Disconnecte
d

Communication
Disconnection error

Communication Disconnection error

Replace the servo driver or
servo motor

1. Examine CAN Bus

AL185 communication cable.
Abnormal Abnormal CAN Bus 2.  Check if the communication Replace the servo driver or
CAN Bus hardware quality is good quality state. (It is servo motor
hardware recommended to use shielded cables

and use common grounding.)
AL186 CAN Bus off CAN data transmission error Replace the servo driver or
CAN Bus off servo motor

1. Restart the servo drive to check

if the error can be cleared.

2. If the error cannot be cleared

after restarting the servo drive, it

indicates that the data in EEPROM is
AL201 damaged and the users must do the
CANopen | - \Nopen data initial | 1O10Wing actions: | DI: ARST, CANopen 0x1011
data a. Ifthe users want to write default
o error i i Restore default parameter
initialization setting values, set P2-08 to 30 first
error and then 28 next, or use CANopen

“0x1011” object to restore parameters
from non-volatile memory.

b. If the users want to write current
setting values, use CANopen
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“0x1010” object to save parameters in
non-volatile memory.

AL207

PR demand
group range
error

The parameter group of
command source
exceeds the range

Writing parameter via PR procedure:
The parameter group of command
source exceeds the range

DI: AlIm Reset or P0-01
write 0

AL209

PR demand
parameter
number
range error

The parameter number
of command source
exceeds the range

Writing parameter via PR procedure:
The parameter number of command
source exceeds the range

DI: AlIm Reset or write 0 into
P0-01

In PR mode, error

AL213
occurs when using PR
PR demand 9 DI: Alm Reset or P0-01
command TYPE=8 Parameter exceeds the range )
parameter i . write 0
(write specified
set error
parameter)
AL214
In PR mode, error
An error ,
occurs when oceurs when using PR DI: AIm Reset or P0-01
» command TYPE=8 Check if the parameter is read-only )
writing , . write 0
(write specified
parameter
) parameter)
via
AL215 In PR mode, error
Write occurs when using PR
, , DI: AIm Reset or P0-01
parameter command TYPE=8 Check if the parameter is read-only write 0
error: read (write specified
only parameter)
AL217
Write In PR mode, error
i
arameter occurs when using PR | Check if the parameter is write- Correct the PR command
eror' command TYPE=8 protected when Servo On or the and parameter setting
' (write specified setting value is invalid. value.
parameter arameter) r
lock P
AL231 The monitor item of the | Writing parameter via PR procedure:
ror! 1ng parameter via i Proceare: 1 ) Aim Reset or P0-01
PR demand | command source The monitor item number of write 0
code error exceeds the range command source exceeds the range
Incremental systems:
AL235
PR order Replace the servo driver or
PR order abnormal PR mode keeps running in a single g
buffer o ) servo motor
direction, which the Feedback
overflow

Location Buffer (FB_PUU) overflow

Absolute Robot Inc.

33 Southgate St. Worcester, MA 01610

Phone: 508-792-4305 | Website: absoluterobot.com

--166- -

Email: info@absoluterobot.com




ARI

Absolute Robot Inc.
33 Southgate St.
Worcester, MA 01610
absoluterobot.com

and causes the coordinate system to
fail to reflect the correct position. This
error occurs when the PR absolute
addressing command is issued.

Absolute system:

When an absolute addressing
command is issued in the following
circumstances

This error occurs:

1. Feedback Location Buffer
(FB_PUU) overflow

2. Change P1.01.Z without returning
to the origin

Failure to execute origin program

3. After changing the ratio of
electronic gears (P1-44, P1-45)

The origin program has not been
executed.

4. Trigger back to the origin and the
program has not yet returned to the
origin.

5. When ALO60 and ALO62 occur, use
the oscilloscope to observe whether
the feedback position is overflow, and
check whether the above 1~4
conditions have occurred, and then
execute the home position return
program.

Before the user
operates the indexing
function, the starting
point of the indexing
coordinates is not

AL237 i

i defined, and the
Undefined . i o
. . indexing positioning
indexing L

) command is directly
coordinate

executed. The driver
generates the alarm
because the indexing
coordinate system is
not clear.

The indexing coordinates are not
defined, and then the indexing
positioning command is executed.

1. Before operating the
indexing function, must
operate the origin position
return action first to avoid
this alarm.

2. When an alarm occurs,
use “DI: AIm Reset” to clear
the alarm or write o at “P0O-
01” to clear the alarm.

3. This alarm can also be
cleared under Servo ON.
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Forward software limit is judged
according to the position command,
not the actual feedback position,
because the command always arrives

AL283 i .
Forward first, and the feedback is backward.
software Forward software limit When the limit protection is applied, Restart the servo
limit the actual position may not exceed
the limit, and the appropriate
deceleration time set can achieve the
desired effect. Refer to the description
of parameter P5-03.
Reverse software limit is judged
according to the position command,
not the actual feedback position,
because the command always arrives
AL285 i .
Reverse first, and the feedback is backward.
software Reverse software limit | When the limit protection is applied, Restart the servo
limit the actual position may not exceed
the limit, and the appropriate
deceleration time is set. Can achieve
the desired effect. Refer to the
description of parameter P5-03.
1. Set the appropriate gear ratio
according to the actual application
AL289 and the absolute running of total
Position Position counter stroke to avoid feedback calculation
Restart the servo
counter overflow overflow.
overflow 2. I1f P2-69. Z=1 is set (the indexing
coordinate has no overflow function),
set P2-70 bit 2 to 1
1. Check if the DI: SERVO ON wiring
is normal.
AL291 2. Check if host computer turn
Servo OFF Servo OFF abnormal SERVO ON too early Restart the servo
error 3. Check if the synchronization modify
parameter P3-09 is set reasonably
(Try to use the default value)
1. Check if the wires’ communication
quality is fine or not
AL301 2. Check if host computer sends out
CANopen )
CANopen o i the SYNC signal Restart the servo
i Synchronization failure i o .
SYNC failed 3. Check if the synchronization modify

parameter P3-09 is set reasonably
(Try to use the default value)
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1.Check if the synchronization period
0x1006 is consistent with the host

AL302 computer setting
CANopen . o .
CANopen o ) 2.Check if the synchronization modify
. Synchronization signal . Restart the servo
SYNC signal is too fast parameter P3-09 is set reasonably
error (Try to use the default value)
3. Check if the host compute’s timing
is inaccurate
1. Check if the wires’ communication
quality is fine or not
2. Check if the synchronization period
AL303 0x1006 is consistent with the host
CANopen CANopen SYNC time computer setting
; . L ) Restart the servo
SYNC time out 3. Check if the synchronization modify
out parameter P3-09 is set reasonably
(Try to use the default value)
4. Check if the host compute’s r
timing is inaccurate
AL304 The operation time of the IP mode is
CANopen IP | CANopen IP command P )
) too long, turn off the USB monitor Restart the servo
command failed i
. function
failed
AL305 Check the data content of 0x1006. If it
SYNC SYNC Period error is less than or equal to 0, this error Restart the servo

period error

will be generated!

DO: MC_OK has

See the details with the description of
parameter P1-48. When “DO:
MC_OK” is turned “ON”, “DO: TPOS”
turns “OFF”, causing "DO: MC_OK”

AL380 DI: AIm Reset or
turned ON and turned also turns “OFF”. ,
Offset alarm . ) P0-01 input 0
OFF again It may be that the external force is
pushed to shift the position after the
motor is positioned. This alarm can be
turned off by P1-48. Y=0.
AL3CF
, L Check if the CANopen
CANopen CANopen Check if the CANopen communication L ,
I I . communication cable is
communicati | communication error cable is connected correctly.
on error connected correctly.
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AL3E1
CANopen
SYNC failed
(Servo Off)

CANopen SYNC failed

CANopen SYNC failed

Replace the servo driver

AL3E2
CANopen
SYNC signal
error (Servo
Off)

CANopen
synchronization too fast

CANopen synchronization too fast

Replace the servo driver

AL3E3
CANopen
SYNC time
out (Servo
Off)

CANopen SYNC time
out

CANopen SYNC time out

Replace the servo driver

AL3E4
CANopen IP
command
failed (Servo
Off)

AL3E4 CANopen IP
command failed

AL3E4 CANopen IP command failed

Replace the servo driver

AL3E5
SYNC AL3E5 SYNC period _ _
) AL3E5 SYNC period error Replace the servo driver
period error | error
(Servo Off)
AL400 Check if P2-52 is set in the range. If
Indexing _ _ 98- | Re-adjust P2-52 to the
) P2-52 set error setting value is too small, resulting in )
coordinate ) ) i i appropriate value
incorrect indexing coordinates

error
AL401
Receive Received NMT Reset
NMT Reset Check if Servo On is received when

command when Servo . Restart the servo
demand on receiving the NMT Reset command
when Servo
On
AL404 Internal position Check the setting of P1-22, if it is too

. POsit e seting T Re-adjust P1-22 to the
PR filter set | cumulative lag large, it will easily lead to the )
_ , _ appropriate value

error saturation accumulation of faster lag saturation.
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1.Safety function STO is activated

2. Check whether the robot
emergency stop is activated.

3. Check whether the emergency stop

1. Check if the safety PLC
input port 10, 11 has input
2. Check if the safety PLC
input port 12, I3 has input

AL500 o of the injection molding machine is 3. Check if the safety PLC
i STO function is . . ;
STO function activated activated. input port 14, 15 has input
is started 4. Check whether the safety door of 4. Check if the safety PLC
the injection molding machine is input port 16, 17 has input
activated. 5. Check if the safety PLC
5. Check the fence door signal or output port O4 and O5 ports
external emergency stop signal are normal.
1.STO_A loses enable signal or
ALS501 STO_A loses synchronization with i i
) i Check if the servo driver
STO _Alost | STO_Alost (signal lost | STO_B signal for more than 1
. ; CN7 port STO_A and
(signal lost or miss) second. STO A/ input are normal
or error) 2. Confirm if the STO input A channel - P
is activated.
1.STO_B loses enable signal or
AL502 STO_B loses synchronization with i i
i i Check if the servo driver
STO Blost | STO_B lost (signal lost | STO_A signal for more than 1
) i CN7 port STO_B and
(signal lost or miss) second. STO B/ input are normal
or error) 2. Confirm if the STO input B channel - P
is activated.
AL503 1.STO Self-diagnosis error.
STO error STO_error 2. The STO circuit is abnormal. Replace the servo driver
- Contact the supplier.
AL555 Driver processor

System fault

abnormal

No

Replace the servo driver
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3 EOAT Mounting Plate Information

3.1 Standard Pneumatic C axis

3.1.1 Suitable Model: MaxA02

25# cylinder diameter, weight 1.0KG, rated torque 1.2 NM.

A direction

H
directlon
B
direction
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3.1.2 Suitable Model: MaxA05/MaxAW05/MaxB08/MaxBW10/MaxC10/MaxCW10

40# cylinder diameter, weight 1.0 KG, rated torque 12 N * m

@ i

A direction

A

11 1B

|’: 1 direction

<

3.1.3 Suitable Model: MaxBW15/MaxCW15

50# cylinder diameter, weight 5.4 KG, rated torque 21.5N * m

A direction

A

direction
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3.1.4 Suitable Model: MaxBW25/MaxCW25

63# cylinder diameter (single cylinder), weight 7.6 KG, rated torque 55.8 NM

525

-

A

direction

<

3.1.5 Suitable Model: MaxCW35

A direction

63# cylinder diameter (double cylinder), weight 13.8 KG, rated torque 111.6 NM

Absolute Robot Inc.
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diretion
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A direction
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3.2 Standard Pneumatic A axis

3.2.1 Suitable Model: MaxA05/MaxAWO05

20# cylinder diameter, weight 1.0 KG, rated torque 1.84 N « m, adjustable angle 0-190°

A direction

743

crection

3.2.2 Suitable Model: MaxB08/MaxBW10/MaxC10/MaxCW10

50# cylinder diameter, weight 1.9 KG, rated torque 11.8 N * m, fixed angle 90°

A direction

A
rection

=
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3.2.3 Suitable Model: MaxBW15/MaxCW15

63# cylinder diameter, weight 4 KG, rated torque 22.7 N + m, fixed angle 90°

A direction

A
recrion

=

3.2.4 Suitable Model: MaxBW25/MaxCW25

80# cylinder diameter, weight 5.7 KG, rated torque 36.5 N * m, fixed angle 90°

A direction

&,
direction
—
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3.2.5 Suitable Model: MaxCW35

100# cylinder diameter, weight 8.7 KG, rated torque 72.6 N = m, fixed angle 90°

A direction

A
drectian
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3.3 Standard Servo A+C(Absolute)

3.3.1 Suitable Model: MaxB08/MaxBW10/MaxBW15/MaxC10/MaxCW10/MaxCW15

Servo A+C (100W, absolute) , H type, weight 4.8 Kg, rated torque: A axis: 28 N * m, C axis:45 N * m

3.3.2 Suitable Model: MaxBW25/MaxCW25

Servo A+C (400W, absolute) , H type, weight,14.6 Kg, rated torque: A axis;:103 N * m, C axis:100 N * m
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3.4 Standard Servo B+C

3.4.1 Suitable Model: MaxB08/MaxBW10/MaxBW15/MaxC10/MaxCW10/MaxCW15
Servo B+C (100W) , weight:7.9 Kg, rated torque: C axis:13 N * m

A direction
Al
~
N
i
&
direction
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3.4.2 Suitable Model: MaxBW25/MaxCW25
Servo B+C (400W) , weight: 20.2 Kg, rated torque : C axis: 40.8 N - m

A direction

T 'I

o,k

438

ﬁﬁﬁ?ﬂ direLtion
= < —

o

=
. 0

3.5 Standard Servo A+B+C (Absolute)

3.5.1 Suitable Model: MaxB08/MaxBW10/MaxCW10/MaxBW15/MaxCW15
Servo A+B+C (100w, absolute) , weight: 12 Kg, rated torque: A axis:28 N - m, B axis:23Nm, C axis:25N - m
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3.5.2 Suitable Model: MaxBW25/ MaxCW25

Servo A+B+C (400w, absolute) , weight: 23 Kg, rated torque: A axis:103 N - m, B axis :100Nm, C axis:100
N-m

M
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Supplemental Safety Manual for Absolute Robot

SUPPLEMENTAL SAFETY MANUAL

For Use with Absolute Robots

A CAUTION

COMPLEX MACHINE HAZARDS,

Do net operate machine unksas frained, read
and understand the Maintenances /Operator
manualis). Prior to stari-up, test safety
dovices per instruction mosaal. Do not
oporate machine iniess (nterioc iks/safoly
devices are in place and function properly.
Do not modily machine unless

authorized by manufaclurr

Falluro 1o follow Instructions could

resift in njury.
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1.0 INTRODUCTION

The purpose of this SUPPLEMENTAL SAFETY MANUAL is to:
1. Explain the safety features that are included on the Well-Lih robots.

2. Explain the roles and responsibilities of the robot employer / workcell owner and the
original equipment manufacturer.

3. Provide a simple checklist for use by OPERATORS, INSTALLATION / SETUP
PERSONNEL, and MAINTENANCE PERSONNEL to confirm the robot safety
features are functional and good safety practices are being used when operating,
setting up and maintaining the robot.

4. Provide a recommendation for the frequency that the Safety Checklists should be
performed.
Provide other information and references that we recommend are considered or
incorporated into your company safety program.

This SUPPLEMENTAL SAFETY MANUAL is not a substitute for the Well-Lih User Manual.
It is the employer’s responsibility to assure access to the full Well-Lih User Manual, and
provide all necessary, safe, and proper training for each level of person in their employment
as required by OSHA.

This manual assumes the Well-Lih Robot has been properly installed and started by
qualified factory trained personnel. This manual also assumes that OPERATORS,
INSTALLATION / SETUP PERSONNEL, AND MAINTENANCE PERSONNEL have been
Certified, using objective criteria, to perform their assigned duties.

1.1 Roles and Responsibilities

The integration of a robot onto a horizontal injection molding machine creates a workcell.
The design, installation, and verification of the safety for each workcell are the
responsibilities of the “employer”, i.e. the owner of the robot. The safeguarding of each
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workcell is also the responsibility of the “employer.” It is the “employer,” in many cases, that
purchases the HIMM, robot, mold, thermal controls, and combines the ancillary equipment
to create a functional workcell. When combined, each individual piece of equipment must
be properly installed, assuring safe operation, electrical installation, accessibility and
guarding. Ref: Section 4.0 of ANSI/SPI B151.27 provides guidance for workcell
responsibility & 29 CFR 1903.1 provides general workplace safety requirements.

Examples of Considerations for Employer Responsibility of a Workcell Include:

In general the safeguarding of a workcell should be based on the results of a Risk
Assessment. Examples of considerations that should analyzed as part of the risk
assessment include:

Energy:
v Electrical: Main connection, Power required when troubleshooting, Loss
of power and when it's restored
v' Pneumatics: Main connection, Pneumatics and power required when
troubleshooting, Loss of pressure
v" Emergency Stop Circuits: Contiguous circuit connecting primary
equipment
Accessibility:
v" Access for Programming
Access for Preventative Maintenance
Access for Set up / Lot Change Over
Access for Good Part Retrieval
Access for Quality Sample Retains

ANEA NI NI

Once the Risk Assessment has been completed, means of mitigating the risks to an
acceptable level can be addressed. Examples of these means include:

v' Physical Barrier: Guarding, Gates and Access points

v Light Curtains: Operation, Safe Stopping Distance and Recovery after
Breaching the Light Beam

v' Safety Mats: Operation, Safe Stopping Distance and Recovery after
Activating the Safety Mat

Additional references regarding methods for performing risk assessments can be
found in the reference section of this supplemental safety manual.
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Supplemental Safety Manual for Absolute Robot
ROBOT INSTALLATION & SET UP

The purpose of this section is to provide a review of safety features / practices that are used
to install Well-Lih Robots. INSTALLATION / SETUP PERSONNEL should understand these

are in place for their protection.

A convenient check list of items INSTALLATION / SETUP PERSONNEL should use to
verify proper functioning of these features is included in this section. A recommended
frequency of performing these checks is also provided.

1 Certification

2 Complete the
Safety Checks

3 Personnel
Protective
Gear

» Your employer should certify you, showing written
documentation that you have been trained on the
safe and proper operation and set up of the Well-Lih
Robot. If you have not been trained please do not
proceed.

» Test each of the Safety Function Checks listed in
section 2.1

All Personal must have access to:

Eye Protection

Hearing Protection

Safety Shoes

Gloves: for thermal, nicks, and cut protection
Face Shield: for splash or spray protection
Lockout and Tagout Set.

VVVVVYY

These should be used in accordance with guidelines
and standards referenced in Section 6.4 of this
manual.
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4 Installation and Start Up

>

>

There are many checks and steps to complete the
safe/proper installation and startup of the Robot
The intention of this section is to give reference to
the documents that contain important information,
that both the employer and employee, must be
educated on.

There are essentially four events that are necessary
to complete the safe and proper installation and
start up.

Read and refer to the Well-Lih User Manual to assure a safe and proper

installation

Event

Reference and Instruction

1. Mounting the Robot on

the Horizontal Injection » For safe and proper rigging of heavy items follow CFR
Molding Machine (HIMM) 1910.178 and CFR 1910.179. Be sure to use properly
load-rated rigging gear and lifting points.
2. Connect the Utilities » All electrical connection shall meet NEC (National
Electrical Code) requirements.
» Al 1/O or communication wiring is connected to the
HIMM controller.
» Pneumatic line is connected to robot filter regulator port.
3. Mounting the End of Arm | > Assure the correct EOAT matches the mold.
Tooling (EOAT) » Assure all air and vacuum lines are connected.
4. Move Profile » Use the Teach Pendent to create the move profile to

capture molded parts from mold and place at discharge
location
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5 Do not climb on machine » Do not use the injection unit as a step; do not use gates,
guards or covers as a climbing tool. Use only
appropriate step ladders, rolling stair ways or approved
cat walks / scaffolding in accordance with CFR 1910
Labor Clause.

» Specific References:
+ CFR 1910.66 Platforms and Lifts for Building
Maintenance.
+ CFR 1910.22 through 28, General Requirements
(Ladders and Scaffolding).

Warning: When performing any of the checks in this document keep your hands
and body clear of any pinch point or hazard. These checks can be completed at a

safe distance from the hazards there is no need for any exposure to a hazard using
the Look / Listen and Observe guidelines.

Robot Mounting Detail

1. When installing the robot do not substitute the fasteners provided by Absolute Robot

Use minimum Grade 8 SHCS (provided)

3. Clean and prepare threads using: Loctite® ODC-Free Cleaner & Degreaser, Loctite® 7649™
or Loctite® 7471™, and an appropriate thread locker, per the safety manual checklist
procedure in section 2.1.

4. Clean and prepare the receiving threads on the top of the platen, per the safety manual

checklist procedure in section 2.1.

Assure the tap depth is a minimum of twice the diameter of the threaded fastener provided.

6. Using an appropriate torque wrench and multiplier, torque the fasteners to the corresponding
values provided by Absolute Robot. (See below)

N

o

Fastener Size SAE Fastener Size Metric Minimum Torque
3/8"-16-UNC minimum grade 8 M10mm-1.5-UNC minimum grade 8 33 ft-lbs
SHCS SHCS
1/2"-13-UNC minimum grade 8 M12mm-1.75-UNC minimum grade 8 80 ft-lbs
SHCS SHCS
5/8"-16-UNC minimum grade 8 M16mm-2.0-UNC minimum grade 8 150 ft-Ibs
SHCS SHCS
3/4”-10-UNC minimum grade 8 M20mm-2.5 UNC minimum grade 8 175 ft-lbs
SHCS SHCS
N/A M24mm-3.0-Ul;ﬁénS|n|mum grade 8 Consult Absolute Robot
N/A M3Omm-3.5-Ul;ﬁénS|n|mum grade 8 Consult Absolute Robot
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2.1

Installation / Set Up Check List

This check list is only intended to confirm initial installation of the ROBOT and

continued EOAT set up.

Requirement Test Confirm
. Are you certified for installation and set
Installation / Set Up up? ] Have certification to install and set up robot

Person Certification

If not do not continue.

Protective Gear

These should be used in
accordance with guidelines and
standards referenced in Section
6.5 of this manual.

Verify the following protective gear is
available to you

1 Eye protection

[1 Hearing protection

[] Safety shoes

[ Gloves: thermal and nick and cuts
[] Face Shield

[ Lock & tag for LO/TO

Preparing and Installing
the Robot

v' For safe and proper rigging
of heavy items follow:

o CFR1910.178
o CFR1910.179

v' Be sure to use properly
load-rated rigging gear.

Ensure the Robot is safely and securely
mounted to the HIMM.

[1 Read the weight from the robot tag.

[1 Confirm hoist ring is rated for 3x robot wt.

[[1 Confirm strap / chain is rated for 3x robot wt.

] Confirm crane is rated for 3x robot wt.

[1 Know torque of riser and robot fasteners.

[ Clean the top of platen using 70% IPA and a
shop cloth.

[] If applicable, vacuum out existing taped holes.

[ Inspect the quality of the tapped holes on the
top of the platen; chase or correct any
deformed threads.

[ Prepare supplied fasteners using: Loctite®
ODC-Free Cleaner & Degreaser and
Loctite® 7649™ or Loctite® 7471™ Primer.

[] Lift the robot into position using approved
straps, chains, lifting rings, and crane.

[1 Apply threadlocker to each fastener. Be sure
to completely fill the root of the threads at the
area of assembly for 3-6 threads minimum.
Refer to Robot Mounting Detail section.

[ Install approved fasteners with a lock
washer and a hard washer; tighten using
minimal torque.

[ Adjust the robot appropriately; assuring the Y-
Axis is on the Center Line of the HIMM,
assuring the X-Axis is perpendicular to the
HIMM Center Line.

[ Torque fasteners to the approved torque value
using an appropriate torque wrench and
multiplier. Refer to Robot Mounting Detail
section.

Note: Torque opposite fasteners in an

alternating pattern, repeating each a minimum

of two times. Using a paint pen, paint a tamper
resistant mark from the socket headed cap
screw to a visible position on the platen.
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Requirement

Test

Confirm

Install and check
safeguarding

Ensure the integrated safety features of
the workcell after installation.

1 All barrier guard panels are installed and
anchored.

[1 Each access door/gate is equipped with an
appropriate safety switch.

[] Assure there are no areas a person can reach
through, over, under, around, or be exposed
to a hazard.

1 with power on, the safety circuit enabled, all
motion stops if an access point is breached or
the access point may not be opened.

[] Assure the emergency stop circuit stops the
HIMM, robot and any primary ancillary
equipment inside the workcell.

Installing the EOAT

Ensure the EOAT

is safely and securely

mounted to the chuck turn of the robot

[ Fasteners are properly tightened.

[1 Confirm vacuum and pneumatic lines are
connected.

[1 Confirm EOAT matches the mold & part.

[1 Confirm Robot program matches part.

Climbing on the HIMM to
v" Service the Robot
Install EOAT

v

catwalks.

Appropriate ladders / rolling stairs /

1 Confirm access to an approved step ladder /
rolling stair set, or other device to reach
elevated connections, control cabinet (all
sides), fasteners, cables, hoses, material
feeds etc. in compliance with CFR 1010.

3.0

OPERATOR SAFETY CHECKS

The purpose of this section is to provide an over view of safety features on Well-Lih Robot
which Operators should understand are in place for their protection. A convenient check
list of items operators should use to verify proper functioning of these features is included in
this section. A recommended frequency of performing these checks is also provided.

1 Operator >
Certification

2 Personnel

Your employer should certify you, showing written
documentation that you have been trained on the safe and
proper operation of the Well-Lih Robot. If you have not
been trained please do not proceed.

Il personal must have access to:

Protective
Gear

VVVYYYVY|>

Eye Protection
Hearing Protection
Safety Shoes

Gloves: for thermal, nicks, and cut protection
Face Shield: for splash or spray protection

Lock and Tag Set.

These should be used in accordance with guidelines and
standards referenced in Section 6.4 of this manual.

Abso
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Gates

v HIMM Safety Gate 1
(operator side)

v HIMM Safety Gate 2
(non-operator side)

Guards
v" Drive Components

Electrical
Interlocks
v Safety Switches

Mechanical

Interlocks

v' X-AXxis Limiting

v' Brake on Z-Axis Only
v" Electrical Cabinet Door

Pneumatic
Interlocks

v Valves

v" Counter Balance

Gates are electrically interlocked to the motion of the Robot
and HIMM.

Verify that all gates are securely mounted on the machine
and that if a gate is open or ajar no machine motion is
permitted.

Verify that all guards are securely mounted on the robot
and that if a guard is open or ajar no machine motion is
permitted.

There are electrical interlocks between the Robot safe
guarding and HIMM that will prevent any motion, if the
HIMM safety interlocks are open. For example, if the
supplemental perimeter guarding gate(s) are open, no
motion shall be permitted.

Safety switches which are mounted on the machine,
gates or guards should never be defeated by physical or
electrical jumpers.

If any electrical interlock switch appears to be physically
damaged do not operate the Robot until it has been
reviewed by a trained and certified technician for operation.

The Well-Lih Robot is equipped with adjustable,
mechanical stops that establish the restricted space around
the robot.

The Z-Axis is equipped with a servo brake that will lock
when the emergency stop is activated or electrical power is
lost.

The electrical cabinet is equipped with a service
disconnect. This disconnect has a location for lock out / tag
out attachment and mechanically latches the panel door.
Only a trained technician should open the control cabinet
door.

The Well-Lih Robot is equipped with a blocking valve to
prevent any movement of the EOAT and the chuck turn, if
the emergency stop is activated.

Some models are equipped with a pneumatic counter
balance and will assist the Z-Axis servo brake to prevent
any movement of the EOAT, if the emergency stop is
activated.
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8 Software Interlocks
and Messaging

9 Visual Inspection Prior to
Operation

Inspection of the Robot
During Operation

10 Part Discharge

The Well-Lih Robot is equipped with a “Human Machine
Interface” (HMI) also known as the Teach Pendant.
Messages from the controller are displayed on this unit.
If a condition of the robot is not met, a descriptive
message will be displayed. The situation will need to be
corrected; the alarm or message must be acknowledged,
so the robot will be ready for continued operation.

Look: Walk around the robot and verify that all gates,
guards, and covers are in place, without physical
damage to the robot, EOAT, controls, switches, or safety
devices that may create an unsafe operation.

Listen: Walk around the robot listen for any abnormal
sounds like metal on metal grinding, wearing or other
anomalies, rattles, hum’s, cyclical noises.

Observe: Look over the robot for wearing or rubbing
cables or parts getting hung up by an obstruction. If
something just doesn’t seem right call a trained
technician immediately.

Inspect the part discharge removal area which may
include; conveyor, chutes, automation, or robot. Assure
all guards associated with these auxiliary devices are in
place and functional.

Assure the EOAT clears all guarding and unloads
molded parts without damages to the tooling or parts.
Assure that the parts are not accumulating, tangling, or
otherwise creating a hazard or damage to the EOAT.
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11 Emergency Stop is Pressed » When you are starting the robot, if you find the
emergency stop button has been pressed, rotated and
locked in the “no power” position, do not reset it until a
trained technician has cleared the machine as
operational. Resetting requires the trained technician to
power down the robot.

12 Machine Fault > If the robot is in operation and a fault occurs, review the
HMI for an error/status message display; correct the
situation which should make the robot ready for
continued operation.

> Note: faults are generally caused by a situation
monitored electrically, by software, or mechanically that
prevent operation, therefore there will likely be a physical
reason as the cause.

Warning: When performing any of the checks in this document keep your hands
and body clear of any pinch point or hazard. These checks can be completed at a

safe distance from the hazards there is no need for any exposure to a hazard using
the Look / Listen and Observe guidelines.

Absolute Robot Incorporated

92 Gardner Street « Worcester « MA ¢ 01610 « T: 508-792-4305 « F: 508-792-9646
www.absoluterobot.com

Rev B 4/26/2017 12




Supplemental Safety Manual for Absolute Robot

3.1 Operator Check List

Perform this check weekly or after maintenance.

Safety Function

Test

Confirm

Operator Certification

Are you certified to operate the Robot?
If not do not continue.

[1 Have certification to operate robot

Protective Gear

These should be used in
accordance with guidelines and
standards referenced in Section
6.5 of this manual.

Verify the following protective gear is
available to you

1 Eye protection

[1 Hearing protection

[] Safety shoes

[ Gloves: thermal and nick and cuts
[ Face Shield

[ Lock & tag for LO/TO

Machine Settings

Place the Robot and HIMM in manual
mode

[] Raobot is in manual mode
] HIMM is in manual mode

Operator Safety Gate

Open Gate

[1 Robot Motion is not permitted

Back Gate

Open Gate

[1 Robot Motion is not permitted

Electrical Interlocks

Inspect safety Switches

[ All switches are properly attached and free of
damage

Mechanical Interlocks

Inspect electrical cabinet door

[ Verify the electrical cabinet door is latched
closed and cannot be opened when the
power is on

Mechanical Interlocks

Inspect mechanical stops on all axes

[ All switches are properly attached and free of
damage

[ Assure all over travel bumpers are not visibly
damaged

Inspection of Robot Prior
to Operation

Visual Inspection

[ Inspect gates, guards, and covers, all
components are installed and present.

[ Inspect for physical damage

[ Inspect controls, switches, and safety
devices for damage

Inspection of HIMM and
Robot During Operation

Listen and Observe

[ Listen for mechanical noises, or air leaks
[] Listen for metal on metal grinding

[1 Observe part discharge

[[] Observe cables for abrasion

Emergency Stop Button —
HMI

Press E-Stop Button

[[] Robot ceases all motions
[] Alarm sounds
[[] No motion can occur without reset

Emergency Stop Button —
Robot Safety Guard

Press E-Stop Button

[[] Robot ceases all motions
[] Alarm sounds
[[] No motion can occur without reset

Machine Faults

View the HMI

[1 Check for fault conditions prior to starting
robot

Note: Inthe event a safety function can not be confirmed do not put the Robot into cycle. Lock

out the machine and notify a certified technician to correct the situation assuring safe and

proper operation.
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MAINTENANCE SAFETY CHECKS

This section of the manual is aimed at educating the Robot maintenance personnel for the
safety features for the Well-Lih Robot. A convenient check list of items that a maintenance

technician should verify, in addition to those checks listed in section 2.0 and 3.0, is
provided. Checks are completed prior to an operational run. More importantly each of
these checks must also be completed after a repair or component replacement.

1 Certification

2 Personnel
Protective
Gear

3 Complete the

Installation / Set Up
and Operators Checks

» Your employer should certify you, showing written
documentation that you have been trained on the safe and
proper operation, set up, maintenance and repair of the
Well-Lih Robot. If you have not been trained please do not
proceed.

Il personal must have access to:
Eye Protection
Hearing Protection
Safety Shoes
Gloves: for thermal, nicks, and cut protection
Face Shield: for splash or spray protection
Lockout and Tagout Set.

YV VVYYYVY[E>

These should be used in accordance with guidelines and
standards referenced in Section 6.4 of this manual.

» Complete each of the checks listed in section 2.0 and
section 3.0.
» Reference section 6.5 for specific CFR requirements.
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Interim Safeguards

Interim Safeguard Tools:

YVVVYVYVYVYY

Full Electrical lockout / tagout kit

Pneumatic lockout / tagout kit

Orange cones

Safety signs

Safety barriers

Scaffolding /steps, lift, fall arrestor; when required

When performing repairs, it may be the necessary to
remove or replace safety devices. There may also be a
need to check voltages, resistance, or amperage when the
machine is energized and the electrical cabinet is open.

If overhead repairs are required, it is the responsibility
of the employer to provide the necessary tools and
education to execute such repairs safely. Itis critical to
ensure the robot being repaired is clearly secured or
identified as being in a “non-production state,” preventing an
inadvertent start up, permitting motion, or other
inappropriate actions.

Examples may include: An open control cabinet door
should have an interim safeguard barrier protecting
employees from falling into the cabinet, locking out a control
cabinet preventing it from being powered up locking out a
circuit breaker preventing voltage to a cabinet, or locking out
pneumatic supply to assure a pneumatic device is not
powered up. If a mechanical repair is under way cones and
tape may be appropriate to assure a person does not
wander into the work area.
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5 Risks Assessment Risk assessments should be performed by properly trained
and capable personnel.

A risk assessment has 7 components:

1.0 Requirements for the “User”

2.0 Task and Hazard Identification

3.0 Risk Estimation, (types of injury exposure)
4.0 Risk Reduction possibilities

5.0 Safeguard Selection

6.0 Frequency of exposure

7.0 Avoid-ability of the risk

Permanent and interim safeguards may need to be installed,
tested or repaired.

After the work is completed, a Risk Assessment should be
completed by a person who has subject matter expertise.

There are many formats available including ANSI RIA 15.06,
which include forms and instructions.
Warning: When performing any of the checks in this document keep your hands
and body clear of any pinch point or hazard. These checks can be completed at a

safe distance from the hazards there is no need for any exposure to a hazard using
the Look / Listen and Observe guidelines.
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4.1

Check List

Safety Function

Test

Confirm

Maintenance Person
Certification

Are you certified to complete safety
checks, maintenance, and repair of
the Robot?

If not do not continue.

[ Have certification to operate ,
set up, and maintain, conduct
safety checks, and repair the
robot

Protective Gear

Verify the following protective gear is
available to you

[ ] Safety Glasses

[ ] Hearing protection

[] Safety shoes

[] Face shield

[] Thermal insulated gloves

[] Gloves to protect from nicks &
cuts

[ ] Lock & tag for LO/TO

Verify the Operators
and Set Up Safety
Checks

Complete the safety check form in
section 2.0 & 3.0

[] If not complete do not continue

Interim Safeguards

Use appropriate safeguards and
standards to assure safe and proper
work is completed.

[_] During the repair lockout all
unnecessary power.

[] For multi-personnel repairs use
multiple electrical lockout / tagout
equipment.

[] Hydraulic valve handle lockout /
tagout, if applicable.

[ ] Pneumatic valve handle lockout

/ tagout.

[] Interim safeguard barrier is in
place.

[] Cones and caution tape
surround the hazard area.

[] Interim safeguarding signs are
in place, machine status sign is in
place showing out of service

[ Approved lifts / ladders /
scaffold, fall arrestor are being
used, if applicable.

Risk Assessment:

A documented process
is in place, to ensure all
risks and potential injury
points have been
considered and the risk
to personnel addressed.

Risk assessment is available for
review.

The technician is to review the repairs

vs. the risk assessment on file and
execute any involved line items.

[] An addendum has been
completed after the repair to
assure compliance and that it is
documented, if applicable
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5.0 OTHER PROCEDURES

1

2
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Certification

Lock Out / Tag Out

Your employer should certify you, showing written
documentation that you have been trained to the level of
technology your position requires. This should be
documented in the employee’s personnel training records.

Lockout / tagout procedures are required in CFR 1910.147.
If there is energy that can injure a person working on the
robot / HIMM, it must be locked out. The lock prevents the
energy from being turned on; the tag identifies who placed it
there and in some cases the reason.

Why? To assure a co-worker cannot start the robot while a
person is in the machine causing injury unknowingly.

Where do the locks or tags go? A lock or tag goes on the
switch, breaker, valve or other devices that provides energy
that could potentially cause injury.

What is required? Each employee must be trained on how,
when, and where to use the LO/TO process, a kit of lockout
devices must be available, and a “key scheme” must be
determined.

Various methods exist to accomplish this. In many
locations, electrical supply stores / vendors will provide the
training and certification, at no charge, when you purchase
the LO/TO kits from them. It's fast, easy, smart, and the law.
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Confined Workspace

E Stop Z Axis

Risks Assessment

» Each employer is required to understand and train

employees on “Confined Workspace” per paragraph
CFR 1910.146. Confined spaces on the HIMM can exist
depending on tonnage under the HIMM, when the access
panel is removed that conceals the hydraulic pump, and
drive motor. It is the responsibility of the employer to assure
their technicians and employees are trained, have “permits”
in place, and appropriate signs are used to indicate use of
Confined Workspace procedures.

Z-Axis must be supported before brake is released from
control bypass circuit. When the brake is released, the Z-
Axis will drop, if not properly supported, and could result in
injury or death.

Risk Assessments should be done on every workcell.

A workcell includes the Robot, Robot safe guarding, HIMM,
mold, and its ancillary equipment such as beside the press
automation. The risk assessment shall take in to account
the stages of development of the workcell, the intended use,
the anticipated skill and training of the operators, and
additional risk exposures that may be present.

Every risk assessment must include the following:

Requirements for the user
Task and hazard identification
Risk Estimation

Risk Reduction determination
Safeguard selection

agrwdPRE

There are many format available for risk assessments, your
company may have its own.

There are forms and procedures available that may be
adapted in ANSI-RIA 15.06. Osha.gov also has guidelines
available on their site.
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6 Safe Guarding
Recommendations

Rev B 4/26/2017

Supplemental Safety Manual for Absolute Robot

Guarding:

v" The employer of the robot / workcell can find guidance

for safeguarding in ANSI/SPI B151.27. This manual is
not a substitute for following the applicable industry
standards or the required CFR.

The most common cell guarding utilizes a fixed perimeter
guard, anchored to the floor, with interlocked gates that
safeguard the full work envelope of the robot and
provides adequate safety clearances. The workcell must
have safety signs / visual warnings that conform to ANSI
Z535.4, instructing the user to follow proper procedure.

Of primary importance is a contiguous emergency stop
circuit where any one emergency stop button will cease
all motion.

Features such as access for attended programming
robot points / verification, installing EOAT’s, mold change
park positions, finished goods exit ports, rejected goods
collection area, robot maintenance, and auxiliary
requirements such as static electricity control are all
examples of items to consider when designing and
installing robot safeguarding.

ARI
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7 Release Stored Energy In many machines there is stored energy. It can be in several
forms in a HIMM workcell.

Electrical

Pneumatic

Steel on steel under load

Gravity of a device held by a mechanical brake

Pneumatic Accumulator (for pneumatic drive robots)

Capacitors (Use grounding probes)

YVVYVYYVYVY

In some cases, each of these types of stored energy must be
released prior to the start of a repair. It is the responsibility of
the employer to assure procedures, equipment, tools, and
training are provided to accomplish the tasks safely/correctly. If
something goes wrong, a work around method should be
provided to safely discharge the stored energy.

Note: After the release of the stored energy, there should be a
verification test, i.e. a pressure gage, showing no hydraulic or
pneumatic pressure is present, or attempt to lift a robot arm that
descended vertically under the control of a crane when the
vertical brake is released.

It is worth noting that the release of stored energy points should
be identified in the plant, so that if an employee is caughtin a
machine, an emergency worker can easily identify the correct
source to disconnect and lockout.

Warning: When performing any of the checks in this document keep your hands
and body clear of any pinch point or hazard. These checks can be completed at a

safe distance from the hazards there is no need for any exposure to a hazard using
the Look / Listen and Observe guidelines.

Absolute Robot Incorporated

92 Gardner Street « Worcester « MA ¢ 01610 « T: 508-792-4305 « F: 508-792-9646
www.absoluterobot.com
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6.0 OTHER SAFETY REQUIREMENTS

1 Certification

2 Employer
Responsibility

The “employer” is the
owner of the Robot.

Rev B 4/26/2017

Training Responsibility

v

Your employer should certify you, showing written
documentation that you have been trained to the level of
technology your position requires. In addition to the
certification you must be given access to drawings /
manuals that support the equipment as well as the right
equipment and tools to do the job.

Employer Responsibility

AN

AN

Provide a safe and clean work environment.

Provide safe tools, organized & maintained to complete
the operation.

Machinery & Equipment is in good operational status.
Well maintained equipment.

Provide training for safe and proper operation, set up,
maintenance, and repair.

Easy and quick access to manuals, schematics, and
documentation.

Provide safety devices to guard against foreseen hazards.
Protect operators, maintenance, and technicians from
hazardous motion.

ARI
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Employee

The “employee” is the

Supplemental Safety Manual for Absolute Robot

<]

operator, set up person or
maintenance technician in v
charge of the ROBOT or

other people involved in the

operation of the ROBOT.

Protective Gear

Rev B 4/26/2017

v
v
v

Employee Responsibility

Identify hazards to management.

Understand the training requirements of their job and
complete the training

Demonstrate competence in completing the
requirements of their job.

Maintain the equipment to assure proper operations
Understand documentation, know where to access it.
Keep their work area and machines clean and neat.

Personnel should use all appropriate protective equipment

while performing any job function.

Personnel Protective Equipment all gear must conform to CFR
1910.132 through 137, General Requirements Personnel Safety
Devices.

v

Safety Glasses
o Comfortable
o Conform to ANSI-Z87.1
0 Prescription / non Prescription
Safety Shoes
o Comfortable
0o Conform to ANSI-Z41 per CFR 1910.136
Gloves
0 Sized appropriately
o0 Thermal protection
o Diminish risks of nicks and cuts
Face Shield conforming to ANSI-Z87.1
Safety signs are in accordance with ANSI-Z535.4

ARI

Absolute Robot Incorporated
92 Gardner Street « Worcester « MA ¢ 01610 « T: 508-792-4305 « F: 508-792-9646
www.absoluterobot.com

23



Supplemental Safety Manual for Absolute Robot

5 Inspection: Visual Priorto » Look: Walk around the robot a look for all gates,
Operation guards and covers are in place, no physical
damage to the robot, EOAT, controls, switches or
safety devices that may create an unsafe

operation.
During » Listen: Walk around the robot listen for any
Operation abnormal sounds like metal on metal grinding,

wearing or other anomalies, rattles, hum'’s,
cyclical noises.

» Observe: Look over the robot for wearing or
rubbing cables, parts getting hung up by an
obstruction. If something just doesn’t seem right
call a trained technician immediately.

6 Grounding » All grounding must be in compliance with NFPA 79, NFPA
70 (National Electrical Code), CFR 1910.301 through 308
and SPI-B1-101.

WARNING:
Be sure to have a licensed electrician verify the installation
for safe and proper application.

7 Auxiliaries » Auxiliary equipment integral to the molding cell should be
installed, operated, and maintained in accordance with their
respective manuals and all applicable requirements.

» Follow all applicable requirements in CFR 1910 and industry
standards.

ARI
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8 Potential Injuries The purpose of this document, in conjunction with the User
Manual, is to ensure safe and proper operation of the
equipment throughout its useful life.

» The Well-Lih robot is well safeguarded; it has redundant
circuits in hardware, software and mechanical systems to
safeguard the personnel working on the Robot and HIMM. It
is difficult to anticipate every scenario or use, whether proper
or improper. The user should be advised this type of
machinery can cause the following injuries

o Burns

Cuts

Electrical shock

Tripping

Falling

Slipping

Death and dismemberment

O O O0OO0OO0Oo

With care, knowledge, and the correct tools, injuries can be
effectively avoided.

Warning: When performing any of the checks in this document keep your hands
and body clear of any pinch point or hazard. These checks can be completed at a

safe distance from the hazards there is no need for any exposure to a hazard using
the Look / Listen and Observe guidelines.

Absolute Robot Incorporated
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7.0 REFERENCES

These guidelines and references may be purchased electronically at the following

web sites:

7.1 CFR 1910 OSHA General Duty Clause, www.osha.gov

7.2 NFPA 79 National Fire Protection Association, www.ansi.org

7.3 ANSI / SPI B151.27 Robot Used with Horizontal and Vertical Injection Molding

Machines — Safety Requirements for the Integration, Care, and Use, www.ansi.org

7.4 ANSI / RIA R15.06 Industrial Robots and Robot Systems — Safety requirements,

WWWw.ansi.orq

7.5 CAN / CSA-Z434-03 Industrial robots and robot systems — General safety

requirements, WWW.CSa.Ca

7.6 ANSI / SPI B151.1 Society of Plastics Industry Safety, www.ansi.org

7.7 ANSI B11.19 Safeguarding for Machine Tool, www.ansi.org

7.8 NEC (National Electrical Code) www.ansi.org
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pii- (1710
BU BU
20ANG | 20AWG
—ASDA4
[~ [ [~ [~ [~ N [~ N ™) [~ N N
5 5 5 S 5 6 CN1 VDD 5C(>M+ 6(:0M— 5an 6NC 6m1— 6012— 6m3— 6014— pi5- Mpre- Mprr- CN=STO 6(‘,0\1+ 6ST07A 6/ST07A ST0_B 6/'STOJ roek_A M rpk M con-
R S T PE L1C L2C 5 6 14 16 15 7 8 9 10 11 12 13 1 2 3 4 5 6 7 8
_Mam' @ anqul Input signals Safe Torque Off
circult circult
power input power input
Motor connection Regenerative resistor Encoddiull-closed control Output signals
USB CANopen
U vV W IE% P+ D C - CN2 CN2 N5 CNb N1 1 2 3 4 25 26 23 24 17 18 19 20 21 22 CN4 CN4 CNG IN CNG ouT N3 1 2 3 4 5 6 CN8 1 2 1 2
RS-232 RS-2320RS-485RS-485
9 9 9 8 8 8 8 9 8 SDOI\ gum gmw guoz 9D034 guos 9904< 81)04 ao 8,/0/\ Mos  Woos oz W0z ? as 89 1g' SGM) gw i SRX i@) 38( ) SBAT\ 8}3/\1‘ JBAT 8}3/\1‘
—CBLS8 -R4 —CBL9
4G18AWG__ | s BK BK GNYE X2 x1 | 3P22AWG__|
o e~ 11003+ Brake Signal
o~ o] )
200G P 71-DO3+ /121
1 2 3 PE + | Z1-D04+
% % BU )
, , 2000 > 71-D04+ /12,2
i i
P il il il e N N
I |
\\___________—/
=) =)
M4 5 &5 & & o o
U \ W FG @ BK1 BK2 Encoder
M | Zl-axis servo drive
3~ =
Motor Holding brake
9 11
Date | 2019-05-27 Zl-axis drive -
Ed 10169 LWL L LI+ +
Appr American Standard Electrical Schematic e WL-Max-GUS—A2-MN-001 Page 10
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3.6/ 7L1 9—
3.6/ 7L2 9>
3.6/ 7L3 9>
10.9/L1C >
10.9/L.2C >
10.9 / PE &> - PE / 14.0
10.9/ 1P24 > P 1P24 /12.0
10.9 / 1N24 > B IN24 / 12.0
10.9/1P24] <= <€ 1P24] /226
10.9/ 1P24K == & [P24K / 22.6
— .
3 =
| (]
— | — N
— N
[am] —
L1 712 703 PE Lic 1.2¢ 1p24 | 1N24 * * 1p24] | 1524 | 1P24K [ 1N24
BK BK BK BK RD BL BN BL BN BL BN BL
T4AWG | 14AWG | 14AWG | 14AWG 16AWG | 16AWG 20AWG ] 20AWG 20AWG | 20AWG | 20AWG | 20aW6
D= | 1720
BU BU
20ANG | 20AWG
—ASDAS
[~ [ [~ [~ [~ N [~ N ™) [~ N N
VDD COM com- Mo NC pri- Mpro- Mprs- Mpra- Bprs- Mpre- Bpr7- coms Mston B/sto aBsto s W/sto s Mrok A Brosk B con-
5 8 & o & & ong & & B Fo B B K Kpo & CN-s10 & &t @srodtos Bysto sl i Fon
R S T PE LIC L2C 5 6 14 16 15 7 8 9 10 11 12 13 1 2 3 4 5 6 7 8
_Mam' @ anqul Input signals Safe Torque Off
circult circult
power input power input
Motor connection Regenerative resistor Encoddiull-closed control Output signals
USB CANopen
U v W IES; P+ D C - CN2CN2 CN5CN5 N1 1 2 3 4 25 26 23 24 17 18 19 20 21 22 CN4CN4 NG IN CN6OUT N3 1 2 3 4 5 6 NS 1 2 U 2
RS-232 RS-2320RS-485RS-485
9 9 i 8 8 8 9 8 SDOI\ gum 8D024 guoz 9D034 guos 9904< 81)04 ao 8,/0/\ Mos  Woos oz W0z ? aLs 89 16 SGM) Sw i SRX i(d 38( ) \QBAT\ SBAT \Qsmw JBr
—CBL10 -R5 -CBL11
4G18AWG__ | s BK BK GNYE X2 x1 | 3P22AWG__|
o =~ [z;;zfnoy Brake Signal
. . 20MG » 72-D03+/ 13. |
1 2 3 PE + | 22-D04+
% % BU )
I | 20AWG - 72-D04+ / 13.2
[N [N
+--F--F--F-- N N
Ve \
l ]
\\___________—/
=) =)
W5 5 &5 & & o o
U v W FG @ BK1 BK2 Encoder
Z2—-axis servo drive
\ JEL RELTA
3~ =
Motor Holding brake
10 12
Date | 2019-05-27 72-axis drive -
Ed 10169 LWL L LI+ +
Appr American Standard Electrical Schematic fﬁﬂiﬂf"‘.ﬁ.’x 460V /3P/PE WL-Max-GUS—A2-MN-001 Page 11
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1 2 3 5 6 7 8
1.9/ 1P24 »> B P24 /13.0
11.9/ IN24 > » IN24 /13.0
5.7/ 2P24 »> B 2P24 /13.0
5.7/ 2N24 »> B 2N24 / 13.0
+ .
< 71 axis brake
S .
= signal 2
N = =
* Z:; f::
() —
() ()
9 OND 9. ™ ops ™ N9
t1‘11’24 ;E*DOAH é!t\lz-l 11;)224 * éi’zﬁl * éEIZ-/l 1
20AWG 20AWG 20AWG 20AWG 20AWG 20AWG
200 201
BN BL
20AWG 20AWG
. DRM - DRM
CR3L] &3 a1 12 NC O11NO 42 NC Q41NO CR32 | 013 A1 012 NC O 11NO 042 NC 0 41NO
014 A2 014COM 044 COM 014 A2 O 14COM O 44COM
71-D03+ 71-D04+ 71-D04+ Z1-BK+ 71-BK—
BU BU BU BU BU
20AWG 20AWG 20AWG 20AWG 20AWG
2N24-1
BU
20AWG
# 71-D04+ v v
c_g BU ; :‘x
=) 20AWG ~ ~
= i D
— N N
N
= - ° Weidmiiller intermediate relay
71 axis brake signal 1 71 axis brake coil
11 13
Date 2019-05-27 71 axis brake circuit -
Ed 10169 LI L L+ +
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1 2 4 5 6 7 8
1P24 »
IN24 >
2P24 »
2N24 >
+ .
< 72 axis brake
S -
= signal 2
N
N - "
* Z:; %)
() —
() ()
’ 9 D04+ N/ 0/ ™ op* ™ ONOA_T
;1’24 ;f DO4 éfl\lz-l 11;’24 * 5)224 * é;u-/l 2
20AWG 20AWG 20AWG 20AWG 20AWG 20AWG
300 301
BN BL
20AWG 20AWG
—CR33 R “CR34 DRI
013 Al 12 NC O11NO 42 NC )41NO 013 Al O 12 NC O 11NO )42 NC O 41NO
O 14 A2 014COM )44 COM 014 A2 O 14COM O 44COM
72-D03+ 72-D04+ 72-D04+ 72-BK+ 72-BK-
BU BU BU BU BU
20AWG 20AWG 20AWG 20AWG 20AWG
2N24-2
BU
20AWG
# 72-D04+ v v
+ BU + |
= 20416 é DM’J
2 \ \
| N N
g N N
N - o Weidmiil ler intermediate relay
72 axis brake signal 1 72 axis brake coil
12
Date 2019-05-27 72 axis brake circuit
Ed 10169 LI L L+
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15.
15.

> P24
> IN24
> PE

15

14

14/65

Page
Page

WL-Max—-GUS-A2-MN-001

460V/3P/PE

GUS controller

LWL LLIH

ATEIE N

Replaced by

American Standard Electrical Schematic

Replacement of

2019-05-27

10169

Date

Ed

Appr
Original

(o]
%
L ¢
=]
S~
2,
= 3
22
3
@ @
<l e
A8 el xHO—
—| o
= og]
MU : 5
A OMO
— = &1
—ONVT | = < oo
— —
© &
()
—
—
]
<
= =
o
== S ©
—OIKH] fs39- = I 2
— = =
2 —OaN901 24100
6510 »> 4 06210 +U100—
8¢1d » > 0821a -ZdO—
LT1d > 2 QLz1a +2HNdO—
—0921a IN9O—
—0cz1a -TIT0—
—Ovz1a +TI100—
—OE21d |, o THidO—]
—Ozz1a |~ A=+ T dO—
—orz1a AG+HO—
—00z1a aN9O—
—O611a FONO—
—O811a £ONO—
—OLT1d 2ONO—
—O911a TONO—
—OaN90T aN9O—
dNnd /v ee
= —OST1a ¢1000 )T/ ¢ 0e
e/ HIOT - = A8(( 71000 - -1/ v oe
7/ ATYT 9 =t QET1d £1000 » A-(dT/ ¢ o8
€/ VN1 = Qz11a 21000—
RIVE = Ol11a 11000 =
FATHE 2 — 011a 01000 —
¢/ ed1w = 061a 6000 :
£/ 00T > O8I0 | ~| 801O %
R AIE o = oLa |~ (e} Z
EEANIE = ~ o91a 9000 -
EINE = > OL1a 5000 2
¢/ TANT -9 = or1a Y000 2
RIS - — oEld €000 2
1oe/ od T - oz1a 2000 3
Lo/ TdT9 - or1a 1000 -
L/ IXT 9 = oo1a 0000 -
£ﬂ§4||L .2
—ON901 AP2010 ==5
_— —OHI0Nd 9010 —
— oaN901| _, e S
—OHTHA| - e ==5
—OnG+ 9S0— .
—OMION 4dO
e
258
S
Lo
=

Name

Date

PE »—

1P24 »
IN24 »
.9

13. 8
13.8

Modification

13



1 2 3 5 6 8 9
14.9/ 1P24 » B P24/ 16.0
141.9 / 1N24 »> P [N24 / 16.0
14.9 / PE »» P PE / 57. 1
< Q < S < S < < : < < < : < 1-DI1: Emergency Stop
— o~ o [ap) <t Lo O Lo (o)) N © o~ e} 0]
= S 2 8§ 8 8§ 8§ 8 =2 8 S 8 S B8
[ I [ I \ I \ I [ I I \ I \ 24 | PE o |ip2a 1-DI2: Mold Full Open
—— — — — — — — — — — — — — — BU GN BN
20AWG T4AWG J20AWG
* * * * * * * * * * * * * * 1-DI3: Movable Gates Close 1
1-DI4: Ejector Fully Retracted
1-DI5: Ejector Fully Forward
-HCB1 1-DI6: Core 1 Fully Set
Ggltech é o Q Q o 9 4 Q (g o
glink200 = = 5 Z = = | = s S = 1-DI7: Core 1 Fully Pulled
g 8 g g 8 = 8 8 % g 1-DI8: Rejected Parts
1-DI10: Fully Automatic
1-DI12: No Parts Available
1-DI13: Core 2 Fully Set
ADDress Y
1-DI14: Intermediate mould opening position
HCBI @ @ 1-DI15: Core 2 Fully Pulled
1-DO1: Permit Clamp Close
1-D0O2: Robot No—-Operational
- ~ - © © =) ™ = = 1-D03: Permit Ejector Forward
? - 7 = 7 w0 7 = 7 = 7 = ? @ 7 2 ? o ? o 1-D04: Permit Ejector Back
= = = = = = = = Z =
T T T T T T T T T T 1-D05:  Permit Clamp Motion 1
1-D06: Permit Neutron Forward
1-DO7: Permit Neutron Back
1-DO8: Conveyer belt
yyvyvyvvyvvyyvyvyy vyyy 1-D09: Permit Clamp Motion 2
coo © o © & o © & = -~ 2o [ R —"
aaa A A a A &8 A & o o | o o
L O L i f = f f 1-D010: Conveyer belt
=, 1 le;t‘:_{:il:}i 2 ; ; ; X ; 2 2 ; ; S ; oD 1-DO11: Manual switch isolation relay
1-D014: Fence door locking/unlocking
1-D015: Fence door indicator
14 16
Date 2019-05-27 Expansion module -
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5 6 7 8 9
15.8/ 1P24 »> B P24 /17.0
15.8/ 1N24 »> B IN24 /17.0
= .
[am)
[ ©
— <
A A
1P24 1-DO1. 1 A6
BN BU BU
20AWG 20AWG 20AWG
1-DO1. 1 A6
Bl Bl
20AWG 20AWG
-CR29 e -CR30 o
013 Al 12 NC O11NO )41NO O 13 Al 12 NC O11NO 42 NC O41NO
O 14 A2 014COM 044 COM 014 A2 014COM 044 COM
1-D01 A6-1
BL BU
20AWG 20AWG
LZ10 1-D01 A6-1 LX1
BU BU BU BU
20AWG 20AWG 20AWG 20AWG
A A A A
(@] — — —
— o | ><
N 2 © .
— T =
Weidmiiller intermediate relay
15 17
Date 2019-05-27 Anti-collision mode circuit
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0 1 2 4 5 6 7 8 9
16.9/ 1P24 »> » 1P24 /18.0
16.9/ 1IN24 -»> - IN24 / 18.0
N
— N ™ SN ey
o o o o o
T T T T T
— — — — —
P24 [1-DO1. 1 P24 [1-p02 1P24  |1-D03 P24 [1-D04 1P24  |1-D05
BN a BN U BN b BN BU BN i
LoANG 20w DOANG  J20ANG boawG  Jeoanc L0ANG  J20ANG boane  J2oawe
—CR1 N [© —CR2 a1 WAz —CR3 a1 Wa2 —CR4 A1 M2 —CR5 a1 WAz
REL-VR- 24DC/21 12 11 I14 REL-MR- 24DC/21 12 11 I14 REL-MR— 24DC/21 12 11 I14 REL-VR- 24DC/21 12 11 I14 REL-MR- 24DC/21 12 11 I14
9 A6 h9 B2 9 B4 h9 B3
i i BU BU U & i i
20AWG 20AWG OAWG POAWG POAWG POAWG 0AWG 0AWG I;Ii n?
boAvG boAvG
iy "5y — o < o} ) lap) o
w ‘ .-y 5 m m = [2a) = &)
< ~ o~ — o~ ~ ~
1 _ - o - - -
" ““h“ | i - - - - - N
N
Phoenix intermediate relay
16 18
Date 2019-05-27 Euro signal output isolation =
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0 1 2 4 5 6 7 8 9
17.9/1P24 »— » P24 /19.0
17.9/ 1N24 »> B IN24 /19.0

Lo
E & & E -
()
©o o~ 0 o) —
S o =) S o
T T T T T
— — — — —
1P24 1-D06 1P24 1-D07 1P24 1-D0O8 1P24 1-D09 1P24 1-DO10
BN BU BN Bl BN BL BN BU BN BU
20AWG 20AWG 20AWG LOAWG ROAWG 20AWG 20AWG 20AWG 20AWG ROAWG
—CR6 Al HA2 —CR7 N IV —CRS8 N ¥ —CR9 Al HA2 —CR10 Al HA2
REL-MR- 24DC/21 12 11 I14 REL-MR-_24DC/21 12 11 I14 REL-MR-_24DC/21 12 11 I14 REL-MR-_24DC/21 12 11 I14 REL-MR-_24DC/21 12 11 I14
A9 [B6 A9 [B5 ICNV-A ICNV-B A9 [B8 A9 B7
BU BU BU BU BU BU BU BU BU BU
20AWG 20AWG 20AWG 20AWG ROAWG ROAWG 20AWG 20AWG 20AWG 20AWG
el "R
R
|
= By oy \ \ \ \/ \ \ \ \
(o)) © Lo e [an) 0] (@) o~
= o) [2a) | [ [=a) = m
i = =
© 0~ ~ = = ~ ~ ~
~ — —_ © © — —_ —_
o o
Phoenix intermediate relay
17 19
Date 2019-05-27 Euro signal output isolation =
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0 1 2 3 4 5 6 8 9
9/ 1P24 » B P24 /20.0
9/ IN24 B IN24 /20.0
D~ 2] <t Lo O
= 2l [2a) =) 0
N N N N N
ZAT 1N24 /B3 1N24 7B4 1N24 ZB5 1N24 7B6 1N24
BU BU BU BU BU BU BU BU BU BU
2OAWG 20AWG ROAWG 20AWG 20AWG PROAWG LOAWG 20AWG 20AWG 2OAWG
—CR11 N v —CR12 Al W2 —CR13 Al HA2 —CR14 Al M2 —CR15 Al W2
REL-MR-_24DC/21 12 11 I14 REL-MR— 24DC/21 12 11 I14 REL-MR- 24DC/21 12 11 I14 REL-MR— 24DC/21 12 11 I14 REL-MR- 24DC/21 12 11 I14
IN24 1-ZA7 IN24 1-7B3 1N24 1-7B4 IN24 1-7B5 1N24 1-7B6
[3U [3U [3U Pt BU BU [3U [3U Bl Bl
ROAWG 20AWG POAWG PROAWG 20AWG 20AWG ROAWG ROAWG 20AWG 20AWG
o~ o <t Lo O
< 2 [2a) =) =)
T b T T b
Ay 45ty — — — — —
B\ @ "o - -
|1'1 = - - - -
T
N
Phoenix intermediate relay
18 20
Date 2019-05-27 European signal input isolation -
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0 1 2 3 4 5 6 7 8 9
9.9/ 1P24 »> B 1P24 /21,1
19.9/ 1IN24 »— B IN24 /211
Lo N Nej [ (0]
< =) < =) =
N N N N N
ZAH IN24 /B2 IN24 /A6 1N24 /BT IN24 /A8 1N24
Bl Bl Bl BU BU Bl Bl BU Bl Bl
20AWG R0AWG 20AWG ROAWG ROAWG 20AWG 20AWG ROAWG R0AWG 20AWG
—CR16 AL HIA2 —CR17 AL HA2 —CR18 Al HIA2 —CR19 AL HIA2 —CR20 AL HA2
REL-MR- 24DC/21 12 11 I14 REL-MR- 24DC/21 12 11 I14 REL-MR- 24DC/21 12 11 I14 REL-MR— 24DC/21 12 11 I14 REL-MR— 24DC/21 12 11 I14
1N24 1-ZA5 1N24 1-7B2 1N24 1-7ZA6 1N24 1-7ZB7 1N24 1-7A8
BU BU BU BU BU BU BU BU BU BU
20AWG 20AWG 20AWG 20AWG PROAWG PROAWG 20AWG 20AWG 20AWG 20OAWG
Lo [aN] © [N oe]
o = 2 = 3 =
5 B T -~ ~ -~ -~ L
IH Lo Lo Lo 0
o ‘W-mll 5 o i o =
]
Phoenix intermediate relay
19 21
Date 2019-05-27 European signal input isolation -
Ed 10169 LI L L+ +
Appr American Standard Electrical Schematic e WL-Max-GUS—A2-MN-001 Page 20
— s AT E N 460V/3P/PE
Modification [Date Name Original Replacement of Replaced by Page 20/65




> (P24

> [N24

Phoenix intermediate relay

e8]
[aa]
N
/58 1N24
i U
POANG  poANG
—CR21 Al A2
REL-VR—_24DC/21 12 1 I 14
1N24 1788
BU BU
ROANG L0ANG
0
[aa)
7
—

15.6

9

9

2.0

20 22
Date 2019-05-27 European signal input isolation
o — American Standard Electrical Schemati LLLHH
Appr merican >tandar ectrica chematic e WL-Max—GUS—-A2-MN-001 Page 21
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21.9/ 1P24 > Ve Yau B P24 /231
21.9/ IN24 »> — e & B [N24 / 23.1
Zz " 5 < ; ; — | e
TEEIES HE
— NN 8388 =i
YVYYY AAAA A|A
1P241P241N241N24
BN |BN J J
1EM ZA1 00 JO1 \J02 \J03 1P2{1P2IN2Q1N24 1P24]] 1P24K ZOA&BOA{W?OP&W];E)AWG
2EMAN 702 1P24] 1P24]
-Al
Remark: === = (g-(g-(g-(g-e-e-e-e-———G—G—GG(&-G—G—G—G————G—G—O—G———|
:[ t I CHIP-Card 1 e Xl e 8 1 . .. X2 . e e 9 1. . X3 .o 4 I
nput:  —— O [0 06060606 0] [ o006 o0 6] IIIIIIIIII
1. T0/10, T1/I1 is the emergency stop ! ' ! ' ! ESISEICE !
signal input of the robot ! '
2. T2/12, T3/13 is the emergency stop ' ??%%%%%% g%%%%%%%% _ia L%J '
signal input of the injection molding machine ' © o oo S & SANI SN T '
3. 14/15 is the safety door signal input I = S
of the injection molding machine I I
4, 16/17 is the fence door signal input I I
5. I8/19 is the external emergency stop signal input I I
6. 110 is the robot does not use signal input I I
7. I11 is the robot manual enable input signal | pilz |
| |
Output: |
1. 00 is the control deceleration signal output | |
2. 01 is the injection stop machine emergency | |
stop signal feedback | |
3. 02 is the injection valve safety door signal feedbackI oL
4. 03 is the robot emergency stop signal feedback 5 _ o5 5 8 e o e e w o
5. 04 and 05 are safe torque off activation : £ 2 B E ~ o SooOx ey XSS ERSSEARECECSE z=zZ2< :
' RRIRIVRY® VRARIRFIIIRJIRR RXRIXIIIIRIRIRR Q00O '
| r . r . — |
| o )o [Fococ06060 0] [0 00006606060 0| i@i@iﬁiﬁi |
3 X4 1 X5 SRR 1 X6 EEY) 1 X7 4 |
I 0_0_0_0_6666___o_o_o_o_?_?_?_?_?_?_?_?_____o_o_o___
NI fzendzee Jreadzeadis 17 18 19 Jriorit
2EMdP
r‘_— = _bq.
AAAAAAAL MMM T A
AL, QO N <O = [colerNen it ul
DO OO HH — = — —
S=ENN NN — = -
= o oo oo
— AN s © © © . = = 4
I g i R : rras
N T e ——
21 23
Date | 2019-05-27 CLL LI PILZ safety PLC
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1 2 3 4 5 6 7 8
22.9/1P24 > B P24 /24,1
22.9/ 1N24 > B [N24 / 24.1
N
()
S
1N24 EMG 1N24
BU BU Bl
20AWG 20AWG 20AWG
w "y -y - —CR22 A1 A2
1 Y
"y Sy gy,
M REL-MR-_24DC/21 12 11 | 15
]
Phoenix intermediate relay
DI1- _TBS
!iL " 1
s o >DI1- /7
BU 2
20AWG o > D[1- /53
DI1-
BU 3
20AWG ~ > DI 1_ 9.3
DI~ = Control deceleration signal
BU ! 4
20AWG o > D{1-/10.3
DI1-
!iL N 5
20AWG o »DI1-/ 113
22 24
Date 2019-05-27 Control deceleration trigger circuit =
o | | | LT L LI+ +
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3.5/ 1P24 9> > 1P24 /2,
23.8/ IN24 > B IN24 / 25.
3
1N24 00 1N24
BU BU BU
20AWG 20AWG 20AWG
Ay
W5 anl FE
i I R
LT} i““l‘.l‘”
M REL-MR-_24DC/21 12 11 N4
'
Phoenix intermediate relay
1-DI1
BL )
20AHG > 1-DI1/ 153
Injection molding machine
emergency stop signal feedback
23 25
Date 2019-05-27 Injection molding machine emergency =
Bd 10169 \ rd B e LUEPL L LI |stop signal feedback +
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24.8/ 1P24 > B P24/ 26.1
24.8 / IN24 > B IN24 / 26. |
[aN]
o
1N24 02 1N24
BU BN BU
20AWG 20AWG 20AWG
by T
.m W% . —CR24 NI [V
| N
LT} i“‘“‘.l"”
M REL-MR—_24DC/21 12 11 | £
'
Phoenix intermediate relay
1-DI3
B e
20AKG > 1-DI3/ 153
Injection molding machine
safety door signal feedback
24 26
Date 2019-05-27 Injection molding machine safety -
Bd 10169 \ rd B e LUEPL L LI |door signal feedback +
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0 1 2 3 4 5 6 7 8
25.8/ 1P24 »> » P24/ 21.
25.8/ 1N24 -»> B IN24 /27.1
— N
< =<
A A
1N24
Bl
20AWG
Al A2
BU BL
20AWG 20AWG
PILZ
“CR281 & ag 033 043 o03/22 11
Strong breaking relay () € € 4 A\;
0 A2 034 044 <|>24/21 ?12
03 Cl C2
BN BU BL
20AWG 20AWG 20AWG
\/ \/
— [N
O O
Robot emergency
stop signal feedback A
8
:; —HF /26,4
—F /26,4
—HF 265
N /2606
25 27
Date 2019-05-27 LI L L1 Robot emergency stop signal feedback =
Ed 10169 +
Appr American Standard Electrical Schematic e WL-Max-GUS—A2-MN-001 Page 26
SATEIE N 460V/3P/PE
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26.8/1P24 »>

26.8/ 1N24 »>

> P24

1p24
BN
20AWG

1-D014

B

20AWG

-CR25 Al

REL-MR— 24DC/21

Fence door locking/unlocking

11 I14

L

W
L #18

A2
BU
20AWG

I

Phoenix intermediate relay

A2 =

IN24
BU
20AWG

> [N24

28.2

28.2

26 28
Date | 2019-05-27 Fence door control relay -
Ed 10169 LI L L+ +
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1 2 4 5 6 7 8
27.8/1P24 »> B 1P24 /29.2
27.8/ IN24 »> B IN24 /29.2
[&N]
o
T
1pP24 1-D02
BN Bl
20AWG 20AWG
—CR26
N Robot No—Operational
REL-MR- 24DC/21 I12 11 I14
'“ 110 1P24
w v'. e SB.AW'G 23AWG
|
T
N
Phoenix intermediate relay v
()
—
—
27 29
Date 2019-05-27 Robot No-Operational -
Ed 10169 LI L LI+ +
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0 1 2 3 4
28.8/ 1P24 »> B P24 /301
28.8/ IN24 > — P 1N24 / 30. 1
—
—
o
T
—
1P24 1-DO11
BN BU
20AWG 20AWG
—CR27 Al HA2
Manual switch isolation relay
REL-MR-_24DC/21 I12 11 I14
Uiy 11 1P24
“ BU BN
w w ““ 20AWG 20AWG
|
T
]
Phoenix intermediate relay v
—
—
—
o~
N
28 30
Date 2019-05-27 Manual switch isolation relay -
Ed 10169 LI L LI+ +
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9

14.

1 2 3 6 8
29.8/1P24 > > P24 /31
29.8/ 1N24 > B IN24 /31

1P24 1P24 1pP24 1P24 1N24 1P24
BN BN BN BN BU BN
20AWG 20AWG 20AWG 20AWG 20AWG 20AWG
—HL
Alarm light x2, 2 <2 <2 X2
11 () 112 () 113 () 14 () RN [ ]
\ 7 \ 7 \ 7 \
x1 x1 x1 x1 x1
Yellow Red Green Blue Buzzer
L3
HH— _—
LED-Y LED-R LED-G HL-BZ
BU BU BU BU
20AWG 20AWG 20AWG 20AWG
> o o N
| | I 2
a e = [
m =5 m =
3 - 3 ==

29 31
Date 2019-05-27 Alarm light and buzzer =
= - American Standard Electrical Schemati LLLH -
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0 1 2 3 4 5 6 7 8
1P24 Female 1220 1220 Male 1p24
20w ! 9 20w Souc 9 1 .
208/ 1P24 9 20MWG 20006 > 1720 115 11 L7920 20006 2006 > P24/ 201
1N24 160 160 1N24
B ) 10 B W 10 ) W
508/ IN24 9> 20046 20046 > 0G0 112 501/ LGO 20016 200G > (N24 /201
1X0 LX0
BU BU
73/ LXO < 20046 3 >1_1 11% 3 200G < 1X0 103
LX1 . = LX1
Boat 4 l@ 12 12 l@ 4 Bontc
14.2/1X] - - = >— - = <€ 1.X1/40.6
T T
m 5 - 13 13 T 5 n
149/ LAIR <@ 20AWG | >_ % | 20AWG <« [ATR/ 154
= =
N N
= o
Ly1- Lyl
oA 6 14 14 6 o
S 1 LY]- < 204G P SAN 20AV6 <« [V]-/ i1
1710 1710
BU B
10,3/ L7210 < 20A%6 7 >£5 15% 7 20416 <1710 135
Ly2- Ly2-
BU BU
01/ LY9- < 20416 8 >ﬁ3 1% 8 2016 <« [Y2-/ 101
=S
-
-
-l .i'lll H f ff I|IIi' #- Lo
= + ' D
= #* r A - #’ .
4 -3
30 32
Date 2019-05-27 -PL1 connector definition map -
Ed 10169 0| e +
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0 1 2 3 4 5 6 7 8
LVl Female LP3 LP3 Male LVl
B 1 9 B B 9 o
110/ LV] <. 20AWG 20A¥G > P340 LP3 20AWG 20AWG <1V 6.1
Lv2 LP4 LP4 Lv2
B 2 10 B B 10 oo
110/ LV2 <. 20AWG 20A1G > P4/ 1153 LP4 20AWG 20AWG < 1V2 ) 167
Lv3 LCIV LCIV Lv3
BU 3 1 BU B 1 BU
113/ LV3 <& 20AWG 20416 > 1C1V/ 143 5.3/ LC1V 20AWG 20AWG < 1V3/ 171
LV4 G LC1H LC1H = LV4
BU 4 | 12 BU BU 12 | BU
113/ LV4 <& 20AWG S 20AVG > ClH 113 5.6/ LC1H > 20AWG S 20AWG < 1V4 /176
T T
LGl T <z 161
B 5 o 13 13 o o
1.2/ 1G] <. 20AKG | >_ % | 20ANG <« 1Gl /191
= =
N N
o o
LG2 162
W 6 1 " W
112/ LG2 <. 20AWG P SN 20AWG < 1G2/ 191
LP1 LP1
Sonic 7 15 15 Do
112/ LP] <& 20AWG P SAN 20AW6 < 1P]
LP2 LP2
Do 8 16 16 Sou
112/ LP2 <& 20AWG P RAN 20AW6 < 1p?
31 33
Date 2019-05-27 -PL2 connector definition map -
i o | | | WL L LI+ :
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0 1 2 3 4 5 6 7 8
SVl Female SAIH SAIH Male SVl
?U ‘ 1 9 fSL " BU 9 BN .
14. 9 SVl < 20AWG 20AWG > SAlH 14. 2 SAlH < 20AWG 20AWG > SVI 51.3
SV2 SC1V SC1V SvV2
i 2 10 204G 2048 10 20A¥6
14. 9 SV2 < 20AWG 20AWG > SC]_V 14. 2 53. 4 SC].V < 20AWG 20AWG > SV2 51.6
SV3 SCIH SCIH SV3
PU " 3 11 ,BL ) ’BU ) 11 Til N
14. 9 SVS < 20AWG 20AWG > SC]_H 14.3 53.5 SC].H < 20AWG 20AWG > SV3 59. 3
Sv4 LT—< PUMP PUMP 2 Sv4
B 4 | 12 BU B 12 | BU
14. 9 SV4 < 20AWG 8 20AWG > PUMP 143 56. 1 PUMP < 20AWG S 20AWG > SV4 59. 6
T T
; <z T ‘
;go . 5 = 13 13 = EEO
1.2/ SGO <& 20AWG |B >_ % |B 20AWG > SGO /554
N N
- o
SG1 SG1
boae 6 14 14 o e
11.2/SG] <. 20AWG >_ % 20AWG > SGL /53
SG2 SG2
Dosie 7 15 15 20w
1.2/ SG2 <& 20AWG >_ % 20AWG B SG2 /516
SA1V SALV
Do 8 16 16 Do
1.2/ SALV <@ 20AWG >_ % 20AWG B SALY
= ~F
1 e
i
= - #.‘- .1
“ * .I" -
! -3
32 34
Date 2019-05-27 -PL3 connector definition map -
m — American Standard Electrical Schemati LLLH -
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3.8/ 1P24 &> B 1P24 /35.0
31.8/ 1N24 > P [N24 / 35.0
1P24 Female Male 1P24
ggch ! 9 9 L gi\)AWG I
> - > 1P24 /3.1
A2 A2
B BU
B e 2 10 10 2 20AKG. .
274/ A2 B> 20AWC P RN 20AWG > A2/ 357
1p24 1p24
BN BN
o 3 11 11 3 " »
20AlC P LN 20ANG > 1P24 /35,1
16 &I‘ % 16
B BU
. 200G 4 © 12 12 © 4 200G -
2.1/ 16 <& = > = = <€ [6/38.5
() (@)
| |
1p24 <z <z 1p24
048 5 T 13 13 T 5 Bouy
20AWG lB >_ % % 20AWG B 1P24 /35.6
N N
o -
17 17
BU BU
001/ 17 <& 20AG 6 >£1 14% 6 20006 <17/ 5.6
1N24 1N24
EBAWG 7 15 15 7 ggs\\\‘(} oo
> - B IN24 /38.3
1-D19 1-D19
o 8 16 16 8 Do
5.1/ 1-D19 <& 200G P RAN 20406 < 1-DI9 /35 1

e | | P
. /] gg‘,""f $ ,'L";:"

Date 2019-05-27 -PL4 connector definition map -

Ed 10169 I..UELLL I-I i
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0 1 2 3 4 5 6 7 8
31.9/ 1P24 > B P24 /10.1
31.9 / 1IN24 > B IN24 /40.1
Male 1p24 1p24 Female
9 1 ggAWG %ch ! 9
= 39.3/ 1P24 < —
10 2 %24 am 2 10
% 20AWG 39. 4 1N24 4 20AWG >_
) ) W m 3 11
% 20AWG > :[8 29. 4 39. 3 :[8 _> 20AWG >_
|§ 19 19 &|<
BU BU
12 4 20AWG _ 20AWG 4 12
% S 20AWC > :[9 9. 5 39. 4 :[9 _> 20AWG S >_
T T
= =
! o v n 5 =
= o — > DI27 / 144 39.5/ D127 -+ — L >
= =
DI28 D128
14 6 ljg VG 55 AWG 6 14
- 2O > DI28 /115 39.7/ D128 > e >
DI29 DI29
15 7 Eg‘\wu - Ege\wu 7 15
= - > DI29 /115 39.1/ D129 > ! >
1-D015 1-D015
16 8 2000 20c 8 16
- 200G » 1-D015 /156 39.5/ 1-D015 <& - >
] - _:ﬁ I.-']
R r _..-] j M
. o - - 'p‘,; f
LY # A - = » i n .
- 7 [ | L! . *
34 36
Date 2019-05-27 -PL5 connector definition map
Ed 10169 LI L L+
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-PL 4 Shorting Plug

\l/@

Male

.

1P24
BN
20AWG

16
BU
20AWG

1P24
BN
20AWG

HZW-HA-016-M

17
BU
20AWG

IN24
BU
20AWG

1-D19
BU
20AWG

35 37
Date | 2019-05-27 -PL4 Shorting Plug
- - Ameri Standard El ical Sch i CLLLH
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1P24

20AWG

-PL 5 Shorting Plug

IN24

20AWG

BU
20AWG

BU
20AWG

DI29
Bl
20AWG

Female
1 2
: St
: St
F =
4 I@ >L2 " =
e J 5
- .
:]:: i
o Lo et
=
D u
5 e

36 38
Date | 2019-05-27 —PL5Shorting Plug
m - Ameri Standard El ical Sch i CLLLH
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SCHMERSAL

AZM161SK12/12RKA-024

B—Ll— 1 |
E] 21 =_—-i-"'|'_= EE @ enark Safety door locks are

= Ll—"ta k2 provided by the customer

13 |14 |21 | 22 |41 |42 |51 |92 |63 |64 | 71 | 72 | Al | A2

22 11
BU BU
20AWG 20AWG
IN24 1-D19 P24 16 P24 17 P24 A2
BU BU BN BU BN BU BN BU
20AWG 20AWG 20AWG 20AWG 20AWG 20AWG 20AWG 20AWG
< » < © < [ < N
N — N — (o] — N s
= a [a W (oW [a W
— | — o — o — .
—
- o) _ < <
37 39
Date 2019-05-27 External fence door =
Ed 10169 LWL LI+ +
Appr American Standard Electrical Schematic fﬁ ii HI_E_E A 460V /3P/PE WL-Max-GUS-A2-MN-001 Page 38
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-U5 r-r——--- - - - - - - - - - - - - - - - - - -~ -" - - - -"-"- - - -" - - - - =" =-"-="=-="=-"=-"-"=-"=-"=-""=-"=-"=-"=”- """ ="=-"=-"--~"-"-="- =" -"=-"=-=-""=""»"=” "»"=”>»"""”"»""»=-"=-"-""”7”"»"®=”> "= »"="”-"\"»=-~"=-"-~"-"=--~-~"-"-"=-—"=-"=-—=-=”-/ = |
| o o |
I s s I
| - - |
I S g I
I — — I
| Y \ |
| |
| |
| |
| Remark:
| Button box is provided |
| by the customer |
| |
| |
| |
I Emergency stop I
| |
I 1P24 1P24 1N24 IN24 1IN24 1P24 I
: EZKA(\)/\WG EZKA(;/\WG gl(jj\\ﬂ G i[o AWG g[(l\\\ G ;(\)AWG :
| |
| I S 4] . | |_ ............. [ 1 I [ i ] |
' | | ! | | | '
: | 11 11 11 | ! 13 | | 13 2 | :
| o ed g g - | | ~PBS k—{ | | —ppo ~{ 1 () | |

| | ! | | AN |
I Request Entry | 12 12 12 | | 14 | | 14 x1 | I
! OFF ON | | i | | | I
: L B i I | L I j L i 1l j :
' Schneider Schneider Schneider
: XB2BS442C+7ZB2BE102C*3 XB2BD21C XB2BW36B1C :
| |
| |
I 18 19 DI29 DI27 DI28 1-D015 I
| BU BU BU BU BU BU |
| UNLOCK / LOCK 20AWG 20AWG 20AWG 20AWG 20AWG 20AWG |
| |
| |
| |
| |
| |
| \ \ \ \ \ A |
| = = & S S 1o I
I » » = ~ = |8 |
| Lo Lo o o o — I
| - 3 3 - '
[ ' [
| |
! DI29 emergency !
: stop signal feedback DI27 open request DI28 lock/unlock  Fence door indicator :
| |
| |
| |
| |
L _ L _ _ _ _ ___ ____________ i ___________________________ |
38 40

Date | 2019-05-27 External button box -

Ed 10169 LI L L+ +
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1 2 3 5 6
35.9/ 1P24 > B 1P24 /41.2
35. 9 1N24_F >1N24 L1 2
1P24 1N24 1P24 1IN24
BN BU BN BU
20AWG 20AWG 20AWG 20AWG
1 2 1 2
+ - +
Bl |0 B2\
3 3
LX0 LX1
BU BU
20AWG 20AWG
Inductive sensor Inductive sensor
(e] —
= <
3 3
[oe] co
X-axis origin switch (three-wire system) X-axis storage switch (three-wire system)
NPN normally open type NPN normally open type
39 41
Date | 2019-05-27 X-axis sensor -
Ed 10169 LI L L+ +
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10.8/1P24 »>

10.8 /7 1N24 »>

Inductive sensor

Y1 axis reverse limit switch (three-wire system)

1P24 IN24
BN Bl
20AWG ] 20AWG

-B3 |

LY1-
BU
20AWG

LY]l- =

8

31.

NPN normally open type

40 42
Date | 2019-05-27 Yl-axis sensor
Ed 10169 LWL LI+
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1.8/ 1P24 »>

1.8/ 1N24 »>

Inductive sensor

1P24 1N24
BN BU
20AWG { 20AWG

LYl
BU
20AWG

Y2 axis reverse limit switch (three-wire system)

NPN normally open type

41 43
Date | 2019-05-27 Y2-axis sensor
Ed 10169 LWL LI+
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Page

2.8/ 1P24 »> B P24/ 44.1
12.8/ 1IN24 > P [N24 /14 1
1P24 1N24
BN BU
20AWG 20AWG
1 2
-B5 <0>I >
3
LZ10
Bl
20AWG
Inductive sensor
\J
S
N
—
Zl-axis storage switch (three-wire system)
NPN normally open type
42 44
Date | 2019-05-27 Zl-axis sensor -
Ed 10169 LI L L+ +
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43 /65




Inductive sensor

1P24 »
IN24 >
1p24 | IN24
BN BU
20AWG | 20AWG
1 2
+ -
-B6 <}r_/;
3
L720
BU
20ANG
S
N
N
—

72-axis storage switch (three-wire system)

NPN normally open type

43 45
Date | 2019-05-27 Z2-axis sensor -
Ed 10169 LWL LI+ +
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4.8/ 1P24 »» B P24 /46.1
11.8 / 1N24 »> B IN24 /46. 1
1N24
BU
20AWG
13
S\
2.6 14
LAIR
BU
20AWG
Gas source detection
\j
(a1
—
<
—
Gas source detection
NPN normally open type
44 46
Date 2019-05-27 Air pressure detection -
o — American Standard Electrical Schemati LLLHH -
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15.8/ 1P24 -»> B P24 /47,1
15.8 / IN24 »> B IN24 /47. 1
-BP1 -BP2
FES. 8035553 FESTO FES. 8035553 FESTO
SPAN-B2R-Q4-PN-PN-L1 SPAN-B2R-Q4-PN-PN-L1
124 | IN24 rl S| [ 124 | IN24 pl R
BN BU BN BU
20AWG | 20A¥G 'Y i i 20AWG | 20AWG o= i i
f=2 =3
% < m % < m
2. 85 5 o 2, 5 5 o
o585 LB 2 588 B %
mnYEMmE EE mB BRYRME EE8 m™3
gl g2 gS g4 gl 22 gS 24
LVl LV2
BU BU
20AWG 20AWG
Negative pressure gauge 1 Negative pressure gauge 2
\/ \j
— [aN]
= =
3 3
- -
Suction cup 1 detection (three-wire system) Suction cup 2 detection (three—wire system)
NPN normally open type NPN normally open type
45 47

Date 2019-05-27 Negative pressure gauge _

Ed 10169 I...UELL L‘I-I i
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16. 8

16. 8

1P24 »

IN24 »

B 1P24 /48 1

Negative pressure gauge 3

1P24 IN24
BN BU
20AWG ] 20AWG

—BP3

FES. 8035553

FESTO

SPAN-B2R-Q4-PN-PN-L1

b i

pl Gk 1| KK
o=

S
oz =
s 2
EIEEZ

LV3
BU

20AWG

WH

| Output B
BU

W[ 0V DC

E

32.8/LV3 -

NPN normally open type

Suction cup 3 detection (three-wire system)

1P24

20AWG

IN24

20AWG

—BP4

FES. 8035553

FESTO

SPAN-B2R-Q4-PN-PN-L1

pl Wk

Gk

power supply
BK
Output A

+24V DC
WH

BN

i b

LV4
BU

20AWG

Q| Output B
BU
W1 0V DC

|

8/ LV4 =

32

NPN normally open type

> [N24 /18.1

Negative pressure gauge 4

Suction cup 4 detection (three-wire system)

46 48
Date  ]2019-05-27 Negative pressure gauge -
i o | | | (1T [ d W :
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Lateral position sensor (two—wire system)

17. 8

7.8

C—axis screwed into
place (two-wire system)

5

)

o4,

C—axis is screwed out

in place (two—wire system)

Lateral position sensor (two—wire system)

1P24 »> B P24 / 19.
1IN24 > B IN24 / 19.
1N24 1IN24
BU BU
20AWG 20AWG
13 13
-B7 |O® . B8 |O -
14 14
LC1V LCIH
BU BU
20AWG 20AWG
\/ \/
= =
O | &)
— —

47 49
Date 2019-05-27 Lateral position signal
o — American Standard Electrical Schemati LLLHH
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18.8/ 1P24 9> B 1P24 /50.1
18.8 / 1N24 »> B IN24 /50. 1
— N [ap] <
a a a a
N o = = = =
- - o o o o
[aa] [Ga] [Ga] [aa]
— o n n n n
o) &) Ga] [Ga] Ga] Ga]
— — [a a1 [a (a1
A A A A A A
1P24B IN24
BN BU
20AWG 20AWG
LG1 LG2 RESERVED 1 [RESERVED 2 [RESERVED 3 | RESERVED 4
-Ul
O O O O O O O O
1 2 3 4 5 6 7 8
D-SUB 25PIN
48 50
Date 2019-05-27 Arm end fixture signal =
Ed 10169 LWL LI+ +
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Page

B 1P24 /51
9.8/ IN24 > IN24 /51
1N24
Bl
20AWG
13
_89 0 —
14
LGO
Bl
20AWG
\J
(]
S
Auxiliary gripper sensor (two—wire system) .
Secondary arm clamp detection
49 51
Date 2019-05-27 Auxiliary fixture signal
Ed 10169 LI L LI+
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0 1 2 3 4 5 6 7 8 9
50.8/ 1P24 #> » 1P24 /52,1
50.8 / 1N24 9> > [N24 /52.1

1P24 1P24
BN BN
20AWG 20AWG
x1 x1
L FX 2 [ F
x2 x2
SV SV2
BU BU
20AWG 20AWG
Festo solenoid valve t i
= =
[9p] [9p]

Suction cup 1 solenoid valve output Suction cup 2 solenoid valve output

50 52
Date | 2019-05-27 Suction cup solenoid valve output -
i o | | | LUCTL L LI :
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0 1 2 3 4 5 6 7 8 9
51.8/1P24 B> » P24
51.8/ IN24 &> » 1N24

1P24 1P24
BN BN
20AWG 20AWG
x1 x1
3 C_FX w4 X
X2 x2
SV3 SV4
BU BU
20AWG 20AWG
Festo solenoid valve i :
= =
w2 9]

Q

33.8

Suction cup 3 solenoid valve output

)
J3. ¢

Suction cup 4 solenoid valve output

51 53
Date | 2019-05-27 Suction cup solenoid valve output -
m — American Standard Electrical Schemati LLLHH -
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1

52.8/ 1P24 » 54,
52.8/ 1IN24 > 54. 1
1P24 1P24
BN BN
20AWG 20AWG
8 — & — ]
SC1V SCIH
BL BU
20AWG 20AWG
= —
— —
) ) O
Festo solenoid valve v v
C-axis screwed into the C-axis unwinding
electric solenoid valve output solenoid valve output
52 54
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3.5/ 1P24 s
53.8/ 1N24 > B [N24 /55
1P24 1pP24
BN BN
20AWG 20AWG
x1 x1
5 [ FX 6 X
X2 X2
SG1 SG2
BU BU
20AWG 20AWG
— N
o )
) N N
Festo solenoid valve - L
Clamp 1 solenoid valve output Clamp 2 solenoid valve output
53 55
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» P24 /56.0

51.8/1P24 »»

518/ IN24 9> > 1N24 /56.0
1p24
BN
20AWG
x1

1 X
x2

SGO
BU
20AWG

SGO &>

Festo solenoid valve

33.8

Secondary arm clamp
solenoid valve output
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Page

5 7 8 9
5.8/ 1P24 »> » P24 /571
55.8 / IN24 9> B [N24 /57. 1
P24
BN
20AWG
PUMP-1
BU
20AWG
DRM
“CR35| 1341 D11NO 142 NC 41N U4 011 ean
DIP switch
KE
- - "™ ™
Input 1 2 3 1 5 6 7
1 2
(@) @]
O 14 A2 014COM (|>44COM
Remark:
4 and 7 are ON
PUMP-2
BU
20AWG
PUMP
BU
20AWG
A
[l
=
=]
[l
- Automatic lubricating oil pot
55 57
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0 1 2 3 5 6 7 8
-U3
Hand Control
Lead Definition
eHMI
11y 12 11y 12 ||||||
1P24B IN24 1 2 3 4 PE
(@] (@) (@] O (@] (@) ?
1ENGN 1EMGP 2ENGN 2EMGP
BU BU BU BU
20AWG 20AWG 20AWG 20AWG
1P24B 1N24
BN BU
20AWG 20AWG v v v v PE
=, =9 =z [
& ) & )
= = = =
m m m 25
— — N [@N]
o i 1
(o] N o]
56.9/ 1P24 »> . . .
Safety PLC emergency stop input circuit
56.9/ 1IN24 >
15.8 / PE 9
56 58
Date 2019-05-27 E3000 hand controller
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N .
. BN, o , BN oy gl i P2 51 I [>_B_°_K 2
< s e s T, Wi,
3 T 3 ‘2-’ ST ST
M Th L [ — |
® ® © ®
A ) ) 4 2 2
T . ] T T L T ' @ i '3 ' @ q 3
@ 113 @ i1
Air supply
r_ ............. 1 5 A R }
I | .
|®<1EI— |
1 \J(/ 2 | | |
) | |
i :@@— | :
© @OW |
Number Name Model
@ Valve STBW-11
LAIR QYBHOO1
® Vacuum generator VTM20-B
@ Solenoid valve VUVG-L14-M52-AT-G18-1P3
® Sensor SPTE-V1R-S6-B-2. 5K
@ silencer SN200-02
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0 1 2 3 4 5 6 7 8
4 2 4 2
SG1 SG2 SC1V SC1H
FN A TN A TN AR
1% ., 117 s IONE 3!
1
!_ ................................... N L I |
! !
! !
! !
! !
! !
! !
o |
Number Name Model
@ Solenoid valve VUVG-L14-M52-AT-G18-1P3
® Solenoid valve VUVG-L14-B52-T-G18-1P3
58 60
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EUROMAP 67 Robot input signal

External injection molding machine

Line Number

11 12
| ,H’ | B 7A1/22.4 Emergency Stop 1 From IMM
: : 2 p7C1 /224 Emergency Stop 1/ From IMM
| 11 12
} }{ } 3 B 7A2 /22.4 Emergency Stop 2 From IMM
% % 4 »7C2 /221 Emergency Stop 2/ From IMM
i11 12 ]
i e i 2 > 7A3 Movable Gates Close 1 From IMM
i i 6 B 7(C3 /224 Movable Gates Close 1/ From IMM
!n 12!
i }{ i 7 » 774 Movable Gates Close 2 From IMM
| |
j i 8 B 7(C4 /224 Movable Gates Close 2/ From IMM
|13 n
| | | i 9 B /A5 /20, 1 Reject
| 13 14|
REMARK: | I I | 10 B 7A6 / 20.4 Mould closed
1. ZA3, ZA4, 7A9 need to be |13 | 14] 11
B 7A7 /19.0 Mould open position
connected to 1P24 !13 ! 14! 0 pen e
2+~ 7C9 need to be connected : H : B 7A8 /20.8 Intermediate mould opening position
to IN24 I I 13 > 7A9 Supply from handling device / robot
i i 24 V DC (Reference potential)
P13 14 14 > 7B2 20,2 Enable operation with handling device / robot
i H i o (Automatic)
ilg II 14{ 15 B 7B3 /19.2 Ejector back position
! !
i13 | | 14i 16 B 7B4 /194 Ejector forward position
| |
ilg II 14i L7 B 7B5/19.6 Core pullers 1 in position 1
| 13 1]
i 18 > 7B6 / 1.5 Core pullers 1 in position 2
13 14
I II I 19 B 7B7 /20.6 Core pullers 2 in position 1
| 13 14 |
} || : 20 > /B8 /21,1 Core pullers 2 in position 2
|13 14 |
; II ; 21 » 7(CH Reserved for future use of EUROMAP
i 13 14
i II i 22 > 7(C6 Reserved for future use of EUROMAP
P13 14
B 23 > 7C7 Reserved for future use of EUROMAP
£ g - [ ! 13 1 14! 24 i
1 | T 1 > 7C8 Not fixed by EUROMAP, manufacturer dependent
) | | . .
; ; 25 Supply T handl d / robot
0V < > pply from handling device obo
. i i 269 0 V (Reference potential)
59 61
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EUROMAP 67 Robot output signal

Robot Line Number
B a— |
| 12 41 | 26 :
> o 26. 4
! | AL Emergency stop of handling device / robot
| | 27 < Cl /% Channel 1
| | o
i 12411 i 28 o
T T > o 26. 4
| | A2 Emergency stop of handling device / robot
! | 29 <2 %, Channel 2
| |
! | a1 Mould area free
j i <« (3179
% 13 I I 14 ! 32 <+ A4
i | 23 Reserved for future use by EUROMAP
i i < (4
|13 14 | 34 .
| [ | <€+ A5 Not fixed by EUROMAP, manufacturer dependent
: 1 I I & : 35 <4 A6/ 164 Enable mould closure
} 1 H 1 : 36 <+ A7 Enable full mould opening
= 1 I I 1 : 37 <€ A8 Reserved for future use by EUROMAP
| | 38 <« 9 58 Supply from injection moulding machine
i | B 24V DC / 2A (Reference potential)
i 1 I I & I 39 < B2/17.3 Handling device / robot operation mode
! !
| 13 I I 14 : 40 <€ B3/ 17.7 Enable ejector back
| |
i L | | 4 i 41 <€+ B4/17.5 Enable ejector forward
i i
I 1 H 1 I 42 <€ B5/18.3 Enable movement of core pullers 1 to position
% b H = I 43 <€ B6/ 181 Enable movement of core pullers 1 to position
: L H s : 14 <€ B7/18.9 Enable movement of core pullers 2 to position
} & H = : 45 <€ B8/ 18.7 Enable movement of core pullers 2 to position
; 1 { { H : 46 < (C5 Not fixed by EUROMAP, manufacturer dependent
! b H 1 ! 47 <€ (6 Reserved for future use by EUROMAP
! 13 | 14 | 48
{ | | I < (7 Reserved for future use by EUROMAP
l l
i o I I 1 i 49 <€ (8 Not fixed by EUROMAP, manufacturer dependent
. S | | 50 L . .
; ; Supply from injection moulding machine
90 ! ! o <+ 0V (Reference potential)
! ! 51 | .
5 S S | [ | | Reserve line
| | | PE | Reserve line
! | A |
g iz ————— ! 51 and PE is Reserve line
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5
5

18
18. ¢

-XP1

T i
= =
= =
@) &)
CONV-A CNV-B
Bl Bl
0,5 0,5
£ 1 £ 2 /I\ 3 /I\ 1

B N

E

K

To conveyor

63
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12. 6

o~

[aN]

6

13.

o~

13.

o — (e —
o o (=] (e
N N (ap] o
A A A A
200 201 300 301
BL Bl BL Bl
20AWG 20AWG 20AWG 20AWG
—XP2
N 1 ) 2 Faa\ 3 ) 4 /I\ 5
1 B E K E
- = - =
< o < o
N [a\]
REMARK:

24V power supply from the customer
for raising or lowering the arm

62 64
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r-——-- - - - - - - - - - - - - - - -" - -"-"-=-==-"=-="=-="=-"=-"=-"-"=-="=-"= -~ =-"="=-="=-"=-»=-"=-="=-""=-"=-"=-"=-—"="-»=-"=-"=-="--"="=-"=-"=-="=-"=-"="»"=-="=-"-"=-"»=-="=-="=-"=-—"=-—"=-~"=-"=-~-=/”/ = |
I I
| |
[ o [
| 67 to 12 interface adaptor |
I I
| |
| |
| EUROMAP 67 SOCKET EUROMAP 12 PLUS |
! European regulations 67 European regulations 12 !
! connector corresponding connector corresponding !
: to the shell 32 core wire number to the shell :
| r—- - - - = 1 |
| 7ZA1 —® ZAl /65.4 | I
: 701 : > 7C1 /65.4 : :
I ZA2 —®7ZA2 /65.5 | I
: 702 : »7C2 /65. 5 : :
| 7A3 —» ZA3/65.8 | I
: 703 : > 7C3 /65.8 : :
I 7ZA4 —® ZA4d/65.9 | I
: 74 L 7C4 /659! :
| 7ZA5 8 >3 I
| 76 12 > 12 |
| AT 2 >0 |
! 709 16 > 16 !
| 10 |
| 7B2 > 10 |
| 783 4 >4 |
| 7B4 3 >5 |
| 785 6 > 6 |
| 7B6 7 > 7 I
: 7C9 Reserved, do not connect :
| AL 19 > 19 |
| C1 |
| |
| A2 |
| C2 21 > 27 |
| A3 18 > 18 |
! c3 26 > 26 !
| 17 |
| A6 > 17 |
| A9 32 > 32 |
| B2 20 > 20 |
| B3 21 > 21 |
| B4 22 > 22 |
| B5 23 > 23 |
| B6 24 > 24 |
: C9 Reserved, do not connect :
| |
I I
| |
| |
63 - - /- - - -7 - -7--"-"--"-"-"-" - - - - - - - - - - - - - - - - - -~ - - - - - - - - - - - - - - - - - - - - - - - - - - === === == 65
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Remark:

67 to 12 interface adaptor

X : . . 24V >
Injection molding machine
or robot 24V power supply 0V -
< = = <
N N N N
A A A A
r-—-—— - - - - - - - -~ r~ -~ - - - - - - - -"r-°-" -—"=-"""">"""="-""-"="-""-"¥9r--=-""=-=-=-------rT- ~-"—"=----------r~ -"—-—-&=-==—>"-=-""="-"=-""-""Tr"-==-»—-—=-—=------- r- - —-==™"> """~ |
| |
| |
| |
! —CR5O DRM _CR5 1 DRI |
| 013 Al 12 NC O11NO 42 NC O41NO 013 Al 12 NC O11NO 42 NC O41NO I
| |
| oV |
| |
| _ _ _ _ |
| [ 1] [ 1] |
| |
| |
| |
| |
| Q14 A2 014COM 044COM Q14 A2 014COM 044COM I
| |
| |
| |
1 3
\/ \/ \/ \/ \/ \/ \/ \J
— [ap] (op) — N — gl <
8) ) — O )
Remark: 2 2 2 2
1: 1. 3. 9. 11 from EUROMAP 12 Connector ~ ~ ~ ~
2: ZA1. ZC1. ZA2. 7C2. ZA3. ZC3. ZA4. 7ZC4
from EUROMAP 67 Connector
3: 24V, 0V from Injection molding machine
or robot 24V power supply
4: CR13 and CR14 is Intermediate relay
64
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	6    /32.7
	6    /33.7
	6    /34.7
	6    /35.3
	6    /36.5
	7    /31.7
	7    /32.7
	7    /33.7
	7    /34.7
	7    /35.3
	7    /36.5
	8    /31.7
	8    /32.7
	8    /33.7
	8    /34.7
	8    /35.3
	8    /36.5
	9    /31.6
	9    /32.6
	9    /33.6
	9    /34.6
	9    /35.2
	9    /36.4
	10    /31.6
	10    /32.6
	10    /33.6
	10    /34.6
	10    /35.2
	10    /36.4
	11    /31.6
	11    /32.6
	11    /33.6
	11    /34.6
	11    /35.2
	11    /36.4
	12    /31.6
	12    /32.6
	12    /33.6
	12    /34.6
	12    /35.2
	12    /36.4
	13    /31.6
	13    /32.6
	13    /33.6
	13    /34.6
	13    /35.2
	13    /36.4
	14    /31.6
	14    /32.6
	14    /33.6
	14    /34.6
	14    /35.2
	14    /36.4
	15    /31.6
	15    /32.6
	15    /33.6
	15    /34.6
	15    /35.2
	15    /36.4
	16    /31.6
	16    /32.6
	16    /33.6
	16    /34.6
	16    /35.2
	16    /36.4
	/22.6
	1    /7.2
	1    /8.2
	1    /9.2
	1    /10.2
	1    /11.2
	2    /7.3
	2    /7.5
	2    /8.3
	2    /8.5
	2    /9.3
	2    /9.5
	2    /10.3
	2    /10.5
	2    /11.3
	2    /11.5
	3    /7.3
	3    /7.5
	3    /8.3
	3    /8.5
	3    /9.3
	3    /9.5
	3    /10.3
	3    /10.5
	3    /11.3
	3    /11.5
	4    /7.3
	4    /7.6
	4    /8.3
	4    /8.6
	4    /9.3
	4    /9.6
	4    /10.3
	4    /10.6
	4    /11.3
	4    /11.6
	5    /7.2
	5    /7.6
	5    /8.2
	5    /8.6
	5    /9.2
	5    /9.6
	5    /10.2
	5    /10.6
	5    /11.2
	5    /11.6
	6    /7.2
	6    /7.6
	6    /8.2
	6    /8.6
	6    /9.2
	6    /9.6
	6    /10.2
	6    /10.6
	6    /11.2
	6    /11.6
	7    /7.3
	7    /7.6
	7    /8.3
	7    /8.6
	7    /9.3
	7    /9.6
	7    /10.3
	7    /10.6
	7    /11.3
	7    /11.6
	8    /7.3
	8    /7.6
	8    /8.3
	8    /8.6
	8    /9.3
	8    /9.6
	8    /10.3
	8    /10.6
	8    /11.3
	8    /11.6
	9    /7.3
	9    /8.3
	9    /9.3
	9    /10.3
	9    /11.3
	10    /7.3
	10    /8.3
	10    /9.3
	10    /10.3
	10    /11.3
	11    /7.3
	11    /8.3
	11    /9.3
	11    /10.3
	11    /11.3
	12    /7.4
	12    /8.4
	12    /9.4
	12    /10.4
	12    /11.4
	13    /7.4
	13    /8.4
	13    /9.4
	13    /10.4
	13    /11.4
	14    /7.2
	14    /8.2
	14    /9.2
	14    /10.2
	14    /11.2
	15    /7.2
	15    /8.2
	15    /9.2
	15    /10.2
	15    /11.2
	16    /7.2
	16    /8.2
	16    /9.2
	16    /10.2
	16    /11.2
	17    /7.4
	17    /8.4
	17    /9.4
	17    /10.4
	17    /11.4
	18    /7.4
	18    /8.4
	18    /9.4
	18    /10.4
	18    /11.4
	19    /7.4
	19    /8.4
	19    /9.4
	19    /10.4
	19    /11.4
	20    /7.5
	20    /8.5
	20    /9.5
	20    /10.5
	20    /11.5
	21    /7.5
	21    /8.5
	21    /9.5
	21    /10.5
	21    /11.5
	22    /7.5
	22    /8.5
	22    /9.5
	22    /10.5
	22    /11.5
	23    /7.4
	23    /8.4
	23    /9.4
	23    /10.4
	23    /11.4
	24    /7.4
	24    /8.4
	24    /9.4
	24    /10.4
	24    /11.4
	25    /7.3
	25    /8.3
	25    /9.3
	25    /10.3
	25    /11.3
	26    /7.3
	26    /8.3
	26    /9.3
	26    /10.3
	26    /11.3
	CN2    /7.2
	CN2    /8.2
	CN2    /9.2
	CN2    /10.2
	CN2    /11.2
	1    /7.7
	1    /8.7
	1    /9.7
	1    /10.7
	1    /11.7
	2    /7.7
	2    /8.7
	2    /9.7
	2    /10.7
	2    /11.7
	3    /7.8
	3    /8.8
	3    /9.8
	3    /10.8
	3    /11.8
	4    /7.8
	4    /8.8
	4    /9.8
	4    /10.8
	4    /11.8
	5    /7.8
	5    /8.8
	5    /9.8
	5    /10.8
	5    /11.8
	6    /7.8
	6    /8.8
	6    /9.8
	6    /10.8
	6    /11.8
	CN4    /7.6
	CN4    /8.6
	CN4    /9.6
	CN4    /10.6
	CN4    /11.6
	CN5    /7.2
	CN5    /8.2
	CN5    /9.2
	CN5    /10.2
	CN5    /11.2
	IN    /7.7
	IN    /8.7
	IN    /9.7
	IN    /10.7
	IN    /11.7
	OUT    /7.7
	OUT    /8.7
	OUT    /9.7
	OUT    /10.7
	OUT    /11.7
	1    /7.8
	1    /8.8
	1    /9.8
	1    /10.8
	1    /11.8
	1'    /7.9
	1'    /8.9
	1'    /9.9
	1'    /10.9
	1'    /11.9
	2    /7.9
	2    /8.9
	2    /9.9
	2    /10.9
	2    /11.9
	2'    /7.9
	2'    /8.9
	2'    /9.9
	2'    /10.9
	2'    /11.9
	1    /7.5
	1    /8.5
	1    /9.5
	1    /10.5
	1    /11.5


	A
	-A1
	多线
	/22.2
	/22.4
	/22.5
	/22.6



	B
	-B1
	多线
	1;3;2    /40.3


	-B2
	多线
	1;3;2    /40.6


	-B3
	多线
	1;3;2    /41.4


	-B4
	多线
	1;3;2    /42.4


	-B5
	多线
	1;3;2    /43.5


	-B6
	多线
	1;3;2    /44.4


	-B7
	多线
	13;14    /48.3


	-B8
	多线
	13;14    /48.6


	-B9
	多线
	13;14    /50.4



	BP
	-BP1
	多线
	/46.3
	1    /46.4
	2    /46.4
	3    /46.4
	4    /46.4


	-BP2
	多线
	/46.6
	1    /46.6
	2    /46.7
	3    /46.7
	4    /46.7


	-BP3
	多线
	/47.3
	1    /47.3
	2    /47.4
	3    /47.4
	4    /47.4


	-BP4
	多线
	/47.6
	1    /47.6
	2    /47.6
	3    /47.7
	4    /47.7



	C
	-C9
	多线
	/61.1



	CB
	-CB1
	多线
	1;2;3;4;5;6    /2.4


	-CB2
	多线
	1;2;3;4    /3.7


	-CB3
	多线
	1;2;3;4    /3.8


	-CB4
	多线
	1;2;3;4    /3.6


	-CB5
	多线
	1;2;3;4;5;6    /3.2


	-CB6
	多线
	1;2;3;4;5;6    /3.3


	-CB7
	多线
	1;2;3;4;5;6    /3.5


	-CB8
	多线
	1;2;3;4;5;6    /3.4


	-CB9
	多线
	1;2;3;4;5;6    /3.6



	CBL
	-CBL1
	多线
	/2.4


	-CBL2
	多线
	/7.0


	-CBL3
	多线
	/7.2


	-CBL4
	多线
	/8.0


	-CBL5
	多线
	/8.2


	-CBL6
	多线
	/9.0


	-CBL7
	多线
	/9.2


	-CBL8
	多线
	/10.0


	-CBL9
	多线
	/10.2


	-CBL10
	多线
	/11.0


	-CBL11
	多线
	/11.2



	CR
	-CR1
	多线
	/17.0


	-CR2
	多线
	/17.2


	-CR3
	多线
	/17.4


	-CR4
	多线
	/17.6


	-CR5
	多线
	/17.7


	-CR6
	多线
	/18.0


	-CR7
	多线
	/18.2


	-CR8
	多线
	/18.4


	-CR9
	多线
	/18.6


	-CR10
	多线
	/18.7


	-CR11
	多线
	/19.0


	-CR12
	多线
	/19.2


	-CR13
	多线
	/19.4


	-CR14
	多线
	/19.6


	-CR15
	多线
	/19.8


	-CR16
	多线
	/20.0


	-CR17
	多线
	/20.2


	-CR18
	多线
	/20.4


	-CR19
	多线
	/20.6


	-CR20
	多线
	/20.8


	-CR21
	多线
	/21.4


	-CR22
	多线
	/23.4


	-CR23
	多线
	/24.4


	-CR24
	多线
	/25.4


	-CR25
	多线
	/27.3


	-CR26
	多线
	/28.4


	-CR27
	多线
	/29.4


	-CR28
	多线
	/26.3
	/26.4
	/26.5
	/26.6


	-CR29
	多线
	/16.1
	/16.2
	/16.3
	/16.4


	-CR30
	多线
	/16.5
	/16.6
	/16.7


	-CR31
	多线
	/12.1
	/12.2
	/12.3


	-CR32
	多线
	/12.5
	/12.6
	/12.7


	-CR33
	多线
	/13.1
	/13.2
	/13.3


	-CR34
	多线
	/13.5
	/13.6
	/13.7


	-CR35
	多线
	/56.1
	/56.2
	/56.3


	-CR50
	多线
	/65.3
	/65.4
	/65.5


	-CR51
	多线
	/65.6
	/65.7
	/65.8
	/65.9



	FAN
	-FAN1
	多线
	1;2    /6.2


	-FAN2
	多线
	1;2    /6.4


	-FAN3
	多线
	1;2    /6.5


	-FAN4
	多线
	1;2    /6.7



	GUS
	-GUS
	多线
	/14.1
	0V    /14.1
	24V    /14.1
	+5V    /14.1
	+5V    /14.4
	DHIGH    /14.1
	DI0    /14.2
	DI1    /14.2
	DI2    /14.2
	DI3    /14.2
	DI4    /14.2
	DI5    /14.2
	DI6    /14.2
	DI7    /14.2
	DI8    /14.2
	DI9    /14.2
	DI10    /14.3
	DI11    /14.3
	DI12    /14.3
	DI13    /14.3
	DI14    /14.3
	DI15    /14.3
	DI16    /14.3
	DI17    /14.4
	DI18    /14.4
	DI19    /14.4
	DI20    /14.4
	DI21    /14.4
	DI22    /14.4
	DI23    /14.4
	DI24    /14.4
	DI25    /14.4
	DI26    /14.4
	DI27    /14.4
	DI28    /14.5
	DI29    /14.5
	DIR1+    /14.4
	DIR1-    /14.4
	DIR2+    /14.5
	DIR2-    /14.5
	DMODE    /14.1
	DO0    /14.2
	DO1    /14.2
	DO2    /14.2
	DO3    /14.2
	DO4    /14.2
	DO5    /14.2
	DO6    /14.2
	DO7    /14.2
	DO8    /14.2
	DO9    /14.2
	DO10    /14.3
	DO11    /14.3
	DO12    /14.3
	DO13    /14.3
	DO14    /14.3
	DO15    /14.3
	GND    /14.3
	GND    /14.4
	IO24V    /14.1
	IOGND    /14.1
	IOGND    /14.3
	IOGND    /14.5
	NC1    /14.3
	NC2    /14.4
	NC3    /14.4
	NC4    /14.4
	PE    /14.1
	PWM1+    /14.4
	PWM1-    /14.4
	PWM2+    /14.4
	PWM2-    /14.5
	SG    /14.1
	WORK    /14.1

	-GUS
	多线
	CAN    /14.7
	COM1    /14.6
	EXT I/O    /14.7
	LAN    /14.6
	VGA    /14.6
	eHMI    /14.6




	HCB
	-HCB1
	多线
	/15.2
	DI0    /15.3
	DI1    /15.3
	DI2    /15.3
	DI3    /15.3
	DI4    /15.4
	DI5    /15.4
	DI6    /15.4
	DI7    /15.4
	DI8    /15.4
	DI9    /15.4
	DI10    /15.5
	DI11    /15.5
	DI12    /15.5
	DI13    /15.5
	DI14    /15.5
	DI15    /15.6
	DO0    /15.3
	DO1    /15.3
	DO2    /15.3
	DO3    /15.3
	DO4    /15.4
	DO5    /15.4
	DO6    /15.4
	DO7    /15.4
	DO8    /15.4
	DO9    /15.4
	DO10    /15.5
	DO11    /15.5
	DO12    /15.5
	DO13    /15.5
	DO14    /15.5
	DO15    /15.6
	GND    /15.6
	N.C    /15.6
	PE    /15.6
	VCC    /15.6



	HRN
	-HRN
	多线
	x1;x2    /30.7



	L
	-L
	多线
	/4.4
	/5.4



	LT
	-LT
	多线
	x1;x2    /39.8


	-LT1
	多线
	x1;x2    /30.3


	-LT2
	多线
	x1;x2    /30.4


	-LT3
	多线
	x1;x2    /30.5


	-LT4
	多线
	x1;x2    /30.6



	N
	-N
	多线
	/4.4
	/5.4



	OUT+
	-OUT+
	多线
	OUT-    /4.4
	OUT-    /5.4
	/4.4
	/5.4



	OUT-
	-OUT-
	多线
	/4.4
	/5.4



	PB
	-PB7
	多线
	11;12    /39.3
	11;12    /39.4


	-PB8
	多线
	13;14    /39.5


	-PB9
	多线
	13;14    /39.7



	PE
	-PE
	多线
	/2.5
	/4.4
	/5.4



	PL
	-PL1
	多线
	/31.4


	-PL2
	多线
	/32.4


	-PL3
	多线
	/33.4


	-PL4
	多线
	/34.4


	-PL5
	多线
	/35.4



	R
	-R1
	多线
	x1;x2    /7.1


	-R2
	多线
	x1;x2    /8.1


	-R3
	多线
	x1;x2    /9.1


	-R4
	多线
	x1;x2    /10.1


	-R5
	多线
	x1;x2    /11.1



	S
	-S
	多线
	/2.4


	-S1
	多线
	/2.6
	13;14    /45.4
	L1    /2.7
	L2    /2.7
	L3    /2.7
	PE    /2.7
	PE'    /2.8



	T
	-T
	多线
	/2.5



	TB
	-TB3
	多线
	1    /23.7



	TR
	-TR1
	多线
	1;3;2;4;5;6;7    /2.4



	U
	-U1
	多线
	/49.3
	1    /49.3
	2    /49.4
	3    /49.4
	4    /49.4
	5    /49.5
	6    /49.5
	7    /49.6
	8    /49.6


	-U3
	多线
	/57.2
	1P24B    /57.3
	11;12    /57.4
	11;12    /57.5

	-1
	多线
	/57.4


	-2
	多线
	/57.4


	-3
	多线
	/57.5


	-4
	多线
	PE    /57.6
	/57.6


	-1N24
	多线
	/57.3



	-U4
	多线
	/56.5
	1    /56.5
	2    /56.5



	X
	-X1
	多线
	1    /2.4
	2    /2.4
	3    /2.5
	4    /2.5



	XP
	-XP1
	多线
	/62.3
	1    /62.4
	2    /62.4
	3    /62.5
	4    /62.5


	-XP2
	多线
	/63.3
	1    /63.3
	2    /63.4
	3    /63.4
	4    /63.5
	5    /63.6



	Y
	-Y1
	多线
	x1;x2    /51.3


	-Y2
	多线
	x1;x2    /51.6


	-Y3
	多线
	x1;x2    /52.3


	-Y4
	多线
	x1;x2    /52.6


	-Y5
	多线
	x1;x2    /54.3


	-Y6
	多线
	x1;x2    /54.6


	-Y7
	多线
	x1;x2    /55.4


	-Y8
	多线
	/53.4
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