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~ % 1, Overview Palletize

Palletize Function means creating new target point to load workpieces regularly according to
standardized pattern after picking up workpieces from a conveyor or fixed jig. And it can be divided as

Palletize Operation and Depalletize Operation.

1.1. Palletizing & Depalletizing

Palletizing Depalletizing

Figure 1.1 Palletizing / Depalletizing

Figure 1.1 shows the example of Palletizing & Depalletizing Flow.

Q Reference

® Palletizing means moving it as a pattern after picking up an workpiece on a certain position.

® Depalletizing means moving workpieces loaded as a pattern to a certain position.
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1. Overview

1.2. Specification

1.2.1. Duplicate Processing

B [f there are several pallets, you can load them simultaneously.
B You can load pallets of maximum 16 units within robot motion range.

1.2.2. Multiprocessing

B While loading simultaneously several pallets, you cannot load preferentially a certain pallet.

Duplicate processing Function Multiprocessing Function

Duplicate processing Function Multiprocessing Function

Figure 1.2 Duplicate processing/Multiprocessing

B0 (D § A § U 0 G s U0 0 W

Program 1Cycle Duplicate processing Program 1Cycle Multiprocessing

Figure 1.3 Program 1cycle Duplicate processing /Multiprocessing Function

® Palletizing means moving it as a pattern after picking up an workpiece on a certain position.
® Depalletizing means moving workpieces loaded as a pattern to a certain position.
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Palletize

ﬁ‘ Reference

® Duplicate processing Function = Multiprocessing Function
(It shows Multiprocessing is a part of Duplicate processing.)

® [f a program is composed of (PAL, PALEND), (PAL, PALEND) command sequentially ..., the
operation of the sequence is possible.

® [f a program is composed of (PAL, PAL..., PALEND, PALEND...)command sequentially, the
operation of the sequence is impossible.

% PAL command means [Palletizing-Shift; PALEND command means Palletizing-End. ;
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1. Overview

1.2.3. Basic Function

(1)
()
@)
(4)

®)
(6)
(7)
(8)
9)

Palletizing

Depalletizing

Pickup Position Changing about the different type (the size is different) of workpieces.

As the function that automatically decides the location of the avoidance step after picking up
the work piece, this function decides the height of the avoidance step considering the height
of the layer to put the work piece.

Height deviation by weight or volume function by workpiece mass or volume.

Pallet slope Measuring Function

Loading Order Change Function by the approach direction.

Rotational loading for even number layer based on odd number layer pattern.

Tier-sheet Insertion Function

(10) Workpiece lineup (Outline or Center) Function
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1.3. Palletizing Operation Flow

The Palletizing process is executed as follows.

Palletize

(1)
()
@)
(4)

®)
(6)
(7)
(8)

Plate height
Gun mode ) Pallet solpe
setting —> FKeyseting =% oomma writing [ change
measurement
Palletize pattern . Teaching
register setting | | Step teaching | program check | | Playback

See GUN mode setting.
See F-Key setting.

See Pallet slope program writing.

Measure the layer height change by the mass or volume of workpiece and then find the mean

value.

See Palletize pattern register setting.
See Step teaching.

Check Teaching program.

See Playback.
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1. Overview

1.4. Getting started Teaching

Before you begin Teaching, you should set up below operation.

(1) Check GUN2 which is set up as Palletize in GUN Mode Setting. If not, you cannot use
Palletize Function.

(2) Check F-Key setting which is correct.
(3) Check written Pallet slope measuring program.
(4) If there is an tier-sheet, please check written tier-sheet inset program.

(5) Check Palletize pattern register setting value which is correctly inputted.
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Palletize

1.5. Glossary (Palletizing Function related)

(1)

()

®)

(4)

®)

(6)

()

(8)

©)

Palletize Pattern Register
To perform Palletizing, this is the register inputting necessary data.

No.of Workpiece/level
To load it on one layer, this is the number of workpieces.

Pattern number.
To distinguish workpiece loading type(shape), this is number.

Workpiece formation
This means Workpiece formationMethod.

Total stacking level
This means total layers loading workpieces.

Even level pattern rotation

On the basis of add numbers’ layers, this means rotation(angle) unloading even numbers’
layers.

According to rotation angle, the loading order for workpieces is changed.

Approach direction

Just before unloading the workpiece on a pallet, the incoming direction of step is Approach
direction.

According to incoming direction, the loading order is decided.

Height deviation by weight or volume
If the layer height is changed because deformation is occurred by workpiece mass and
volume etc., this means offsetting the deviation.

Height deviation by weight or volume
This means the layer to begin deviation offset.

(10) Sag or swell value

Sag or swell value(MdH ) =

This means the mean value of layer height change.

Calculated loading height(Hideat) — Field measurement height(Hreal)
Total stacking level — Beginning application for change amount application

MdH : Mean value Delta of the Height-deviation

Calculated loading height(Hideat)=Workpiece height(H)xthe number of total layers

Field measurement height(Hreal) : Loading height measured by measuring tape or other
measuring gadgets

(11) K(constant)

This is K(constant) value offsetting change amount (linear or non-linear) of layer height
deviation.

(12) Pallet rotation slope

This means the dip that the pattern is configured to the center of robot coordinate system,
and this is Pallet slope because Pallet and Pattern are paralleled.
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1. Overview

(13) Picking-up
This means the activity picking up & lifting up an workpiece from fixed jig or conveyor.

(14) Picking
This means the activity picking up an workpiece from fixed jog or conveyor.

(15) Tier-sheet
This means the paper inserting it between layers when the layer is changed during loading
workpieces, insulting paper or dampproof paper.

(16) Inserting Tier-sheet
This means the activity inserting a Tier-sheet between layers.

(17) Tier-sheet Insert
This means the standard to decide the interval to insert Tier-sheets.

(18) the last Tier-sheet insert
Decide to insert the last Tier-sheet or not.

(19) Fine Adjustment
This means that the user creates wanted position data optionally and controls it by reflecting
micro shift amount (dX, dY, dZ) on position data automatically created by Palletize Function.

(20) Palletize Count
This means the number of current processing workpieces(count).

(21) PALCNT
This command is Palletizing counter.
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2. System Setting Palletize

.
e |

2.1. GUN Mode Setting

(1) Select [[PF2]: Systemy — [5:Initializes — 4: Setting usage of the robot; .

xx+ |nitialize +++

(B3R +x+ System setting #++ A0 57 02:54:03
1: System format

ser parameter
Controller parameter : Hobot twpe selection
d: Setting usage of the robot

Machine parameter
Application parameter

Dnitialize

G: hutomatic constant setting 1

: Endless axes setting
: Serial encoder reset

LT E S e R [

2

Kl

5: Positioner group setting
B

1

1] =
0:5Spot,1:5tud, Z2:Hon, 3:Pal letizing

dpplication

Aro=<iEEM, fnalog, Digital
Air-gunl = LEQ lessz
Air—aqung = JER lessz

& & [ATTENTION] ¢
® If you do not set up GUN 2 as Palletize, you cannot use Palletize Function.
® For GUN Mode Change, you can change it after inputting Engineer Code.

® After selecting GUN Mode, press [[PF5]: Completes and then view the message as
TFormat of In/Out assignment signal?[Y/N]s . Please see "Controller Operation Manual

Input/Output Signal Assignment,
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2. System Setting

2.2. F-key Setting

(1) Select [PF2]: Systemy — [2: Control Parameters — [11: f-key Settingy .

03:00:52 +++ System setting +++ 4:0 5:2 03:01 :059++Contral ler parameter++A4:0 5

: User parameter

D Controller parameter
Machine parameter
Application parameter : Registration of home position
Initialize  Beturn to the previous position

1: Setting input _ output signal
2
3
4
g5
hdutomatic constant setting G: End relay timer
i
a
9
0
B

D Serial ports
: Robot ready

T = DO —

D nterlock timer

: Eerr—uutput to the outside
: Power saving @ PYM Off

: Shlft I|m|t

33 +++ f-key setting +++

0 Kew setting cancel 523 Palletize step selection
451 Quick DO signal output stmt, 624 :Servo aun open/close

457 Muick WAIT DI stmt. 525 Servo gun squUeeze

A0 Picking-up step selection 526 Welding condition selection
BOZ MM 527 Welding sequence selection
503 Tool selection 530 Servo hand manual sgueeze
B09  :Speed up by G 53 *Servo hand manual open

510 :Speed down by BX 532  :Cooperate status exchange
511 :P|ck|n9 StED SE|ECtIDn

Select and Enter number. Press

Comp | ete

B 501:
Picking-up step selection -‘PU ‘(when recording step, designate picking-up step of workpiece)

B 511 : Picking step selection —'PK’ (when recording step, designate picking step of workpiece)

B 523 : Palletize step selection -‘PS’ (when recording step, designate step loading workpiece)

E‘ Reference

® In integer setting mode, you can assign PU, PK, PS to f1, f2, f3, f4 of T/P. When being
Teaching, it is turned ON by pressing each key once. And if you press it once again in the ON
mode, it is turned OFF.
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2.3. Palletize Pattern Register Setting

2.3.1. How to control

(1) To input Palletize Operation Information, select
Parameter I3: Palletizing.

— —

03:02:18 **+ System setting +++ 420 5:2

1
2
3
fil
5
G

0302
: User parameter R
: Controller parameter

: Machine parameter

: Application parameter
Dnitialize

D obhutomatic constant setting

[N 0 —

o0 -1 M

Palletize

"[PF2]: System. 4: Application

—

1: Palletize Pattern Registers .

ch+bpplication parameter+ 420 57

I Spot _ Stud
Dohrc

Palletizing
Conveyor

Yolt. output proportional to speed

Independent positioner control
Cube interference prevention

0235 +++ Palletizing #++  &:0 5:2
D Palletize pattern register
2: Pallete slope calculation
3: Servo hand parameter setting

: Pattern

tern ++ A0 5:7

J++ Palletize pat

register
register
register
register
register
register
register
register
register
register
register

Pattern
Pattern
Pattern
Pattern
Pattern
Pattern
Pattern
Pattern
Pattern
Pattern
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2. System Setting

(2) If you set up one of 16 Pattern Registers, you can see below screens.

03:03:32 ++ Pattern Hegister ++ A4:0 5:7 03:03:40 ++ Pattern Register ++ 4:0 5:2
Palletize Pattern Fegister Height deviation by weight or volume
Palletize function usage =<|I[ER.use> | Compensation SAT LYL =
Wark =EIEERE. d=pal letiz"g> Sag or swell value [ 0.0] mm

[ 1]

Kiconstant)
1.5tacking information

No.of Workpiecedlevel=] 1] 2.Hand information

Pattern number = 1] Hand =<8, Yacuun:
Workpiece formation =<JiFfEEN. inner=line User coordinate = 0]
Total stacking level =[ 1]

Even level rotation =<i,90,180>deg S Workpiece infurmatinn[

bpproach direction =<i,1,2, 3> Width (W=L,alwaws)
Press [SHIFT]+[<] - melect and Enter number. Press

n1
=
=

Height

4. Pallet information

Inclination of pallet(Pobot coordinate)
inale ¥(degree) = 0, 0a]
bngle Yi{degree) =[ 0.00]
dnale Z(degree) = 0.00]

5.Tier sheet insertion infomation
Tier sheet insert =gvery[ O] level

Select and Enter number. Press Select and Enter number. Press

=[0.1 - &OO.0O
FreyviousielER

[ ] Previous R

2t / HYUNDAI
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To inpu
Palletiz

Palletize

.2. Palletize Pattern Register

t basic elements to perform Palletizing, it is necessary to use Palletize Function. You can save
e "Pattern Registers of maximum 16units.

The part marked as the shadow of <JJ], >and the value setup as[ ] means initial value.

(1)

)

@)

Palletize function usage =<Not Use, Use>
You can decide to use register to use or not at the moment. If you want to use Palletize
Function, you must set up it as Used.

Work =<Palletize, Depalletize >
You can decide to apply Palletizing or Depalletizing.

No.of Workpiece/level =[ 1]
This means the total workpiece units of a layer and maximum 25 units can be loaded on a
layer. And set up wanted units of which setting range is 1 to 25. See Figure 2.1.

10 units/layer 10 units/layer 15 units/layer

Figure 2.1 No.of Workpiece/level
& [ATTENTION] &

® Between current workpiece units, some of them are not applied and if there is a request,
it can be reflected.

(4) Pattern number=[ 1]

Pattern No. distinguish loading type and it has patterns of other 6 units. Set up Pattern No. of
wanted type. Setting range is 1 to 6.

& [ATTENTION] ¢

® Between current patterns, some of them are not applied and if there is a request, it can
be reflected.

/N
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2. System Setting

(5) Workpiece formation=<Outline, Center> line
Pattern Configuration Type means when configuring pattern, this is setting item where to
reflect offset amount occurred by workpiece size rate(the rate of width and length of the
workpiece). Here offset amount means the interval between workpieces. In Palletize Function,
create the amount and decide reflected part according to setting value.
w

For example, to configure (a)pattern of Figure 2.4, the pattern which is the same

as (a)pattern of Figure 2.4 when the workpiece size rate is Wide: Length = 3:2.
And if the rate of workpiece is not the same, pattern types (b), (c), (d), (e) of
Figure 2.4 can be configured and the pattern of other types can be configured by
user’s setting.

W

AR

Z

(@)2w=3L (b) 2W < 3L (c)2W>3L (d)2wW>3L (e) 2W>3L
Figure 2.2 Workpiece Size Rate to configure pattern

v"In case of Outline Arrangement(arranged by out of blue line), the patterns are configured
as (b), (d) type of Figure 2.4,

v"In case of Center Arrangement(arranged by the center of red line), the patterns are
configured as (c), (e) type of Figure 2.4.

(6) Total stacking level=[ 1]
This sets up total layer units to load. The maximum value to set up is 100.
Setting range is 1 to 100.

(7) Even level rotation=<0,90,180>degree
To prevent collapse of workpieces, it rotates the total pattern properly on even number layers
and then it loads them. Even number layers can be rotated as 0,90,180 degree against basic
pattern. Generally, even number layers are loaded by 180-degree rotation against even
number layers.

(a) Basic pattern (B) 180° Rotation pattern (C) Loaded type

Figure 2.3 Even number layers’ rotation angle

0t / HYUNDAI
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Palletize

ﬁ‘ Reference

® For example, when you set up (a) pattern of Figure 2.3, even number patterns can be rotated
as 0°, 90°, 180° on the basis of (a) of Figure 2.3. (b) of Figure 2.3 shows (a) pattern of Figure
2.3 and (c) of Figure 2.3 shows the process of loading workpieces.

(8) Approach direction =<0,1,2,3>
When stacking workpieces, this decides Approach direction to decide loading order.

The reason why decide operation order by setting up Approach direction,
v" When stacking workpieces, this is to avoid the interruption between workpieces.
v" Also, this is to avoid the interruption by handling tool.

For Approach direction Selection, this is a rule to select reverse direction of workpieces to be
performed initially.

Figure 2.4 Approach direction Selections

Stacking order is decided by one of 4 types according to Approach direction. 0,1,2,3 of Figure
2.4 are Approach direction which means approach step direction before unloading each
workpiece on a pallet.

In case the initial workpiece is “1”, select Approach direction as arrow “0”.
Workpiece number order stacking workpiecesis1 -2 -3 -4 — 5.

In case the initial workpiece is “3”, select Approach direction as arrow “1”.
Workpiece number order stacking workpiecesis3 -2 -1 -5 — 4.

In case the initial workpiece is “5”, select Approach direction as arrow “2”.
Workpiece number order stacking workpiecesis5 —4 -3 -2 — 1.

In case the initial workpiece is “4”, select Approach direction as arrow “3”.
Workpiece number order stacking workpiecesis4 —- 5 —1—2 — 3.

This is operation order according to incoming direction performing Palletize.
On even number layers, Palletize is processed by the order obeying the decision of incoming
direction.

/ HYUNDAI -
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2. System Setting

& [ATTENTION] &

Before doing teaching for Palletize Program, define stacking direction first. You should
consider this point and then do teaching program.

In workpiece teaching, if hand is chucking or forking, the interruption on other workpieces can
be occurred. Therefore, you should do teaching as mark of Pattern Manual.

E Reference

When the approach direction of previous step is a quarter phase on the basis on workpiece
position unloaded on pallet, set up approach direction as “0”. (See Figure 2.5 (a)
REFERENCE1)

When the approach direction of previous step is two-quarter phase on the basis on workpiece
position unloaded on pallet, set up approach direction as “1”. (See Figure2.5 (b)
REFERENCE2)

When the approach direction of previous step is three-quarter phase on the basis on
workpiece position unloaded on pallet, set up approach direction as “2”. (See Figure2.5 (c)
REFERENCES3 )

When the approach direction of previous step is four-quarter phase on the basis on
workpiece position unloaded on pallet, set up approach direction as “3”. (See Figure2.5 (d)
REFERENCE4)

PALLET PALLET
(a) Reference 1 (b) Reference 2
WORKPIECE ~WORKPHECE-
34 PALLET PALLET

(c) Reference 3 (d) Reference 4

Figure 2.5 REFERENCE
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Palletize

(9) Height deviation by weight or volume
Workpiece stacking height can be changed by mass or volume of workpiece. At this point,
this is the setting item to offset irregular height variation of workpiece per layers.
You should know the difference of total height calculated by practical workpiece height and
total height of stacking workpieces on the spot.

v’ Calculated stacking height (Hi) = practical workpiece height (H) x Total stacking level
v Field Measurement Stacking Height (Hr) = This is measured height after stacking
workpieces.

A

Loading height deviation

A4

Figure 2.6 Deviation of Hr & Hi (Stacking Height)

- Height deviation by weight or volume = ((Current Operation Layer Unit — Deviation Offset
begun) X Mean Variation)K

Figure 2.6 shows the difference (Stacking height deviation) between the height on the spot
and the total height on calculation.

- Height deviation by weight or volume=[ 1]
: To compensate layer height deviation, input beginning layer unit to reflect mean variation.
Setting range is 1 to 100.

- Sag or swell value (MdH) =[ 0.0]
: This is the mean value of the difference between calculated stacking height and field
measurement stacking height.

Calculatedloading height( Hideat) — Field measurement height(Hreal)

Total stackinglevel — Beginning application for changeamountapplication

Sag or swellvalue(MdH) =

Setting rage is -255.0 ~ 255.0.

- K(constant) =[ 1]
: This compensates the deviation by offsetting K constant according to layer height change.
. Setting range is 1 ~ 3.

/ HYUNDAI 2410
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2. System Setting

ﬁ‘ Reference

® [f you do not consider layer height change, set up the layer which is impossible to stack as
deviation application beginning layer.

® [f layer height change is changed dramatically on certain position, set up 2 or 3. And if layer
height change is changed as linearly, set up 1 and then use it.

& [ATTENTION] ¢

® As layer height is longer, the position to unload workpieces has bigger error than the height of
initial workpiece. Therefore, it can be a problem to stack workpieces safely.

T A h
H % 3h v
T A h
H % 2h
i ‘ h
H%h
Y Y Y

Figure 2.7 Layer Height Change by workpiece mass
H : Workpiece height

h : Variation by mass or volume of workpiece

® Height deviation by weight or volume is the value to compensate stacking height deviation
changed by stacking workpieces safely. Therefore, users should make optimized
environment to stack it safely by setting up appropriate value.
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Palletize

(10) Hand =<Fork,Vacuum>
: For setting up this item, there are two cases.

v"In case of changing position picking up workpiece according to kinds of handling
tool.

v'In case of changing position picking up workpiece according to workpiece size
change.

You should keep up with position change that the robot picks up workpieces.

A A

This shows the center point of

different size object can be

changed and you should
_Lcompensate as much ¢ to

pick it up.

Z-Axis

v

Step1  Y-Axis

XY plane by user coordinate system

(a) Position(PK) change picking up workpiece (b) Teaching method for user coordinate
Figure 2.8 Layer Height Change by Workpiece Mass

Check below methods for position change picking up workpieces.
v Select “Hand” as “Vacuum”.
v Do teaching for “User coordinate”.
v’ Set up teaching “User coordinate.”

& [ATTENTION] &
® In case “Hand” is “Vacuum”, “user coordinate” is applied to picking step (PK).
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2. System Setting

(11) User coordinate =[ 0]
User coordinate system is used only in case “Hand” is set up as “Vacuum” and the step “user
coordinate” is applied is used only for “PK” step. (PK means the activity-picking up
workpieces (picking))
Setting range is 1 to 10.

Register user coordinate system (See Standard step teaching method of three units for user
coordinate system definition & Figure 2.8)
® Step 1: Define the zero point of user coordinate system.
® Step 2: Define the step defining X axis of user coordinate system.
® Step 3 : Decide the directions of Y axis and Z axis as the step defining user
coordinate system XY plane.

Select T[PF2]: Systems — T2: Controller parameters — [12: Coordinate setting.
— T1: User Coordinate; of manual mode. Input coordinate number to register and the
number of program that teaching is done for three points to create corresponding user
coordinate data and press [[PF5]: Executes key and then the registration of coordinate
system is performed.

Oa:05:41 ++ User coordinate =+

User Coordinate Mumber
Program Ho. for registration

Select and Enter number. Press

& [ATTENTION] ¢

® When creating coordinate system, do teaching based on the left hand.

E Reference

® In user coordinate system, you can register up to total 10 units.
® CAUTION when recording standard point for coordinate definition
v' Standard three points should not be existed on the same straight line.
v" The distance of standard three points should not be closed too much.
v' Steps after Step No. 4 should not have any effect on registering coordinate system.
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(12) Workpiece Information
Set up Standard Workpiece Size. The reason why decide the size of standard workpiece is
the same as below,

To input it to calculate the position picking the practical workpiece compared to workpieces of
various sizes and standard workpieces and stacking position.

To prevent deformation of pattern type according to the size of workpiece.
You should input accurate value by measuring the size of standard workpiece.

B Width(W>L ,Always) =[ 0.1]Jmm
Set up the width of workpiece size. For our Palletize Function, you should always
set up the width(W) which is longer than length.

®m Length =[  0.1]mm
Set up the length of workpiece size.

B Height =[  0.1]mm
Set up the height of workpiece size.
Setting range is 0.1 ~ 3000.0

& [ATTENTION] &
® Standard workpiece size is the standard of practical workpiece size of Palletize Shift (PAL,

M96). And if you don’t input it, position shift value to make pattern is not occurred. Therefore,
you should input it.
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2. System Setting

(13) Pallet Information

B Inclination of pallete per each axis (©x,0y,0z)
When stacking workpieces, consider the tilt of pallet and offset the tilt amount. Offset
amount is reflected by being added or subtracted on shift amount. Measure the dip of
pallet and input measured value.

F4 F4

Figure 2.9 Patter Shift Change by Pallet slope Reflection about X,Y,Z axis

B How to measure Pallet slope
On field condition, the tilt of conveyor and the ground are not even. Because of that, it is
hard to measure tilting dip of pallet and even if measured, the result is not reliable.
Therefore, this has the function to calculate the pallet slope automatically. Through this
function, you can find the tilt of pallet easily.

YISEER 3

Figure 2.10 Slope Calculation Program Teaching Step

Step 1 :Register the position step to load pallet and initial workpiece.
Step 2 : Register the step to X axis direction(Robot Coordinate System

Standard) of pallet.
Step 3 : Register the step as Y axis direction(Robot Coordinate
System Standard).
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Palletize

@ Select "[PF2]: Systemy — T4:Application Parameters — [3: Palletizing.

1
1: User parameter 1: Spot _ Stud
2: Controller parameter 2t hrc
3: Machine parameter 5: Palletizing
d: hpplication parameter| E: Convevor
B Initialize T ¥olt, output proportional to speed
G: Ahutomatic constant setting 8. Independent positioner control
9: Cube interference prevention

@ Select T2: Pallete slope calculation s

03217210 +++ Palletizing #++ A0 512 B
1: Palletize pattern register Pallet slope teaching program =
7 Pallete slope calculation Palletize base step number =

3: Servo hand parameter setting Pallet Rec.Posi(# Direct.)
Pallet Rec.Posi(Y Direct.)

Number |/ Down

Previous

@ ltem Input
B Pallet slope teaching program : For slope calculation, input written program number.
B Palletize base step number  : Input “1”.
B Pallet Rec.Posi(X Direct.) . Input “2”.
B Pallet Rec.Posi(Y Direct.) : Input “3”.

@ After completing item input, press [Execute] key. The screen appears.

08:09:05 ** Pallet slope ** A:0 S:8
# Slopping angle of the pallet

X deg
Y deg
Z deg

This calculated value is not saved
in the robot controller memory.
Please! Write this value in a note.

Enter number and press [SET]
>[1- 999]_
Previous LA
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2. System Setting

® Mark marked X deg, Y deg, Z deg.

® Input each axis dip marked to TPalletize Pattern Registers and "Pallet slopes in order.

Length =

0.1
Heiaht = 0

4. Pallet information
Inclination of pallet

{Robot coordinate)
bngle ¥({degree) =[ 0.00]
Adnale Y{degree) =[ 0.00]
dngle Z{degree) =| 0.00]

5. Tier sheet insertion infomation

Tier sheet ingert =avery| 0] level
~elect and Enter number., Press [5ET
=[0,1 - 3000.0

[ ] Frevious|iER

B Angle X =[ 0.00] degree
: Input the tilt value on the center of robot coordinate X axis.

B AngleY =[ 0.00]degree
: Input the tilt value on the center of robot coordinate Y axis.

B AngleZ=[ 0.00]degree
: Input the tilt value on the center of robot coordinate Z axis.
: Setting range is -180.00° ~ 180.00°

& [ATTENTION] ¢

® Only when recording the step reached on “Pallet surface”, you can find accurate dip. And if
you record the step while handling tool is mounted, record it by moving the tool of robot with
minimum speed.
Next move the program recorded as above to edit mode.

® When creating coordinate system, do teaching based on the left hand.

@ Reference

The measuring result by pallet slope calculation appears once. Because of that, you should mark the
measuring value. However, it appears when you input itto  "Pallet slope calculation.

® The range of value measuring pallet slope is -180°~ 180° also the value input range is -180°
~ 180°. Therefore, check the measuring value is always measured based on the left hand.

217 / HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



Palletize

(14) Inserting Tier-sheet
In case of stacking workpieces of several layers, insert tier-sheet between layers. On behalf
of inserting tier-sheet,
v' To protect workpieces between workpieces.
v" To prevent collapse of workpieces of which heights are not even.
v' To prevent moisture in workpieces.

- Tier sheet insert = every[ 0] level
: Set up the standard inserting tier-sheets. Decide the interval to insert tier-sheets.
: Setting range is 1 ~ 100.

- The last tiersheet insert =<No, Yes>
: Decide to insert an tier-sheet on the last tier-sheets.

- Thickness of tier sheet=[ 0.1]Jmm
: Input the tier-sheet thickness. When operating Palletize, insert an tier-sheet and then
calculate the height of next layer automatically. Setting range is 0.1 ~ 500.0

A 4
AR TR AR A

(a) Inserting Tier—sheet (b) Tier—sheet Thickness
Figure 2.11 Inserting Tier-sheet / Tier-sheet Thickness

Figure 2.11 (a) shows inserting Tier-sheet per each layer of stacking pattern, Figure 2.11 (b)
shows the thickness of Tier-sheet.

ﬁ‘ Reference

® \When operating Palletize, Inserting Tier-sheet cannot be done from the upside pallet first.
When operating Depalletize, it also cannot be done from the top.

P After inputting each item, inputted value is saved by pressing T[PF5]: Completes key.
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3. Teaching Palletize

4 O

a

Before beginning Teaching, you should check or set up below items.

In GUN mode setting, check Palletize is set up. If not, set it up.
Check User key Setting is done properly.

Check written user coordinate program is registered.

Check written pallet slope calculation program.

Check Palletize pattern register setting value is inputted accurately.
If you record step, check step condition is set up by user’s purpose.

3.1. Motion Pattern

Motion Pattern appears as below. Please refer to it.

el

Workpiece

Workpiece

Figure 3.1 Palletize Motion Pattern Path
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3.1.1. Motion Path & Step Condition

Table 3-1 Motion Path & Step Condition

3. Teaching

Path

Path Meaning

Beginning Step Condition

Target Step Condition

Inter-
polator

Accuracy

Function

Inter-
polator

Accuracy

Function

This is the path to pick
up an workpiece.

on

PK

on

PU

This is the path to
approach the position
to unload an
workpiece.

on

PU

off

PS

This is the path to
approach the
approach position to
unload an workpiece.

off

PS

on

PS

This is the approach
path to unload an
workpiece safely.

on

PS

on

PS

Unload an workpiece
on pallet.

on

PS

on

PS

This is the path to
avoid interruption after
unloading an
workpiece.

on

PS

on

PS

This is the path to
rotate S axis to the
position to pick up an
workpiece.

on

PS

off

PU

This is the path to
move the position to

pick up an workpiece.

off

PU

on

PK

3-3
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3.1.2. Step Teaching

Palletize

To implement motion pattern as above, the program shows.

S1

S2

S3

S4

S5

S6

S7

S2

PAL 1,1,100.0,100.0,100.0
PALPU 1,1,100.0

MOVE L,S=100%,A=0,H=0,PK
Workpiece Chucking

MOVE L,S=100%,A=3,H=0,PU

MOVE P,S$=100%,A=3,H=0,PS
MOVE P,5$=100%,A=3,H=0,PS
MOVE P,5$=100%,A=0,H=0,PS
MOVE L,$=100%,A=3,H=0,PS

Workpiece Unchucking

MOVE L,$=100%,A=3,H=0,PS

F001 TIERST[1,P1,1,2]

MOVE P,S$=100%,A=3,H=0,PU

PALEND P1,M1

END

» To begin Palletize Function, input Basic
Parameter.
» Cmd.No:362

» Input Picking-Up (PU) Ascent Shift Amount.

P This is the step picking an workpiece
(Picking, PK)

P This is picking up an workpiece.

» This is the step picking up an workpiece.
» Picking up(PU) compared to layer height to
load.

P This is the step(PS) rotating S axis to pallet
position to unload an workpiece.

P This is the approach step to unload an
workpiece safely.

P This is the position of half height of
workpiece from the position to unload the
workpiece. This is also the approach step.

» Unload an workpiece on pallet.
» This is unloading an workpiece.

P This is the ascent step avoiding the
interruption of other workpieces after unloading
an workpiece.

P If there is an tier-sheet, apply Tier-sheet
Insertion Program Call Function.

P This is the waiting step to pick up an
workpiece, maintain the layer height and rotate
S axis.

» Terminate Palletize Function.
» Cmd.No:371
» Close program.
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3. Teaching

ﬁ‘ Reference

® Each command language of Cmd.No robot language has an inherent number. And digits in

are the command number.

PAL : Cmd.N PALPU : Cmd.N PALRST : Cmd.N PALEND : Cmd.N@
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Palletize

3.1.3. Tier-sheet Program Writing

When inserting an tier-sheet, add this part to above teaching program. If there is an tier-sheet insertion,
call the tier-sheet insertion program.

S$1 MOVE P,$=100%,A=0,H=0
» Move to the tier-sheet approach the position.
S§2 MOVE L,S=100%,A=0,H=0
T .5 (Pick up the tier-sheet)
» Pick up the tier-sheet
M52 1,0,R1,3
S3 MOVE L,S=100%,A=0,H=0
P Lift up picking up the tier-sheet
S4 MOVE P,5=100%,A=0,H=0
» Move to the position of the layer to unload the
tier-sheet
S5 MOVE L,S=100%,A=0,H=0
T .5 (Unload the tier-sheet)
» Unload the tier-sheet.
S6 MOVE L,S=100%,A=0,H=0
» Avoid the position unloading the interleaving
paper
M52 0,0,R1,0
END
» Close tier-sheet insertion program and return to
main program.

-

Workpiece

Figure 3.2 Palletize Motion Pattern Path when inserting the tier-sheet

E Reference

® Above Teaching Program shows the example of Operation Program Configuration when
doing [Palletize Operations containing [Tier-sheets

® For the shift amount of tier-sheet insertion program, see the value inputted on Palletize
Pattern Register.

® TIERST : Cmd.No 365
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3. Teaching

3.1.4. Example of micro offset program writing (Palletize Function + Shift

Function)

Users can control optionally the position data value created while using Palletize Function and then
they can use it performing the existing shift function simultaneously to reflect the value of dX, dY, dZ.

W W W W

(a) Pattern Figure (b) In case the heights per layers are not even
Figure 3.3 Pattern Figure & In case the heights per layers are not even

For example, when you loaded 5 layers as shown in Fig. 3.3 and would like to apply different amounts
to shift for each layer, you must prepare a program.

S1

S2

S3
S4
S5

S7

M93[P1,1,5]

M68[R1,0.0,0.0,-10.0,0.00,0.00,0.00]
M68[R1,0.0,0.0,-11.0,0.00,0.00,0.00]
M68[R1,0.0,0.0,-12.0,0.00,0.00,0.00]
M68[R1,0.0,0.0,-13.0,0.00,0.00,0.00]
M68[R1,0.0,0.0,-14.0,0.00,0.00,0.00]

m88

PAL[P1,1,100.0,100.0,100.0]
PALPU[P1,2,100.0]

MOVE P,S=100%,A=0,H=0 PK
Workpiece Picking

MOVE P,S=100%,A=0,H=0 PU
M52 [1,0,R1,0]

MOVE P,S=100%,A=0,H=0 PS
MOVE P,S=100%,A=0,H=0 PS
MOVE P,S=100%,A=0,H=0 PS
MOVE P,S=100%,A=0,H=0 PS
F001: Workpiece Place down
MOVE P,S=100%,A=0,H=0 PS
M52 [0,0,R1,0]

TIERST[R1,P1,1,2]

S8 MOVE P,$=100%,A=0,H=0 PU

PALEND[P1,M1]
END

» Function jump by Palletize Count

» Shift amount substitution (per layers) M69 is
usable.

» Terminate Function Jump

» Begin Online Shift Function

» Terminate Online Shift Function

P Call Tier-sheet Program and Online Shift
register which is the same as M68.

» Terminate Palletize
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Palletize

& [ATTENTION] ¢

® In program, M93 command(Function jump(Palletize count)) always precedes PAL command
(M96, Palletizing shift).

® For the register of M68 (Substitution of shift value) or M69(Addition of shift value), you should
use the same number as the register of TIERST(M94, Tiersheet insert program call)

® You should terminate M52(On-line shift) prior to TIERST (M94, Tiersheet insert program call)

ﬁ] Reference

® MO93 is the function jump command. Various Applications are available.
® For application examples, various applications are available as below,
1) In case of adjusting each workpieces.
2) In case of inserting pallets
3) In case of stacking workpieces as pyramid type.

/ HYUNDAI 2g

HEAVY INDUSTRIES CO.,LTD.



3. Teaching

3.1.5. PK(Picking), PS(Palletize Shift), PU(Picking-Up) Function

PK Step Function : PS Step Function :

This changes the position that This moves the position of
robot reforms picking for workpiece having each different

kvarious workpieces. shift amounts based on a step.

(a) Picking (PK) Step Function (b) Palletize Shift(PS) Step Function

Figure 3.4 Function of Picking (PK) Step & Palletize Shift (PS) Step

PU Step Function :
This ascents as much as
inputted value compared to

S NN
| \\\
NN
N

Figure 3.5 Function of Picking-Up (PU) Step
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Palletize

ﬁ‘ Reference

® PK, PU, PS assign the function to perform Palletizing and proper step condition should be
used by user’s decision. There are two ways to set up PK, PU, PS.
D Setting Method using user key (f1, 2, f3, f4) (See THi4a Controller Operation Manuals )
@ After finishing Step Teaching, you can set it up as command adjustment.

& [ATTENTION] &

® \While teaching a robot, not only the first teaching step, but it is also fully considered that step
position to be shifted can be existed in motion range of robot. If not, error messages appears
as below, "Too small(large) angle between armss , TShift limit overs . In this case, you can
solve it through adjusting teaching step.
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3. Teaching

3.1.6. Screen Configuration when doing step teaching & playback

(1) These screens are the part of teaching program.

—— B/F:4/0 sp-25.00

PAL_P=1,PR=1,W=100,L=100, H=1 View Step Process

View Tool No., PK, PALPU P=1,5L=1,5H=0 , .
- S0 MOVE L. P1.5=300nn/sec View Accuracy Setting.
PU, PS setting. 52 MOVE L.PI.

Step condition is set up
Omm/sec,

i
. . lﬁ' . . agw
56 MOVE L.P1.S=300nn/sec. 4 Z?“Sfy'ng the ?Ond't'on
57 MOVE L.P1.S=300un/sec. 4 so, you can turn
I+ ON/OFF each condition
=

Systen EEAMINR by moving screen cursor.

(2) This is the screen when doing playback of Palletize Function Program.

08:09:05 wrk AU T Q #xx A:0 S:8
m PK PS PU
:003[*]_S/F=1/5  SP:100.0

AL1 ,1,100.0,100.0, 100.0

MOVE P, S=100%, A=0, H=
NOVE P o=100% A=0 H=

, 0, A=0,H=0, PK
“”(point) is marked S3 MOVE P,S=100%,A=0,H=0,PU
S4 MOVE P,S=100%,A=0,H=0
on playback S5 MOVE P,S=100%,A=0.H=0,PS
command or stamp. S6 MOVE P,S=100%,A=0,H=0,PS
Select PF menu
>

REIGALEY Svstem m Cond Set

Q

@ [CAUTION of Error Occurrence] 4

® When editing step condition and program in manual mode, it should memorize the rule of

each step. Because of that, wrong condition on step can be set up and the operation can be
processed as robot is not satisfied.
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Palletize

3.2. Command Language & M Code

3.2.1. Call tier sheet program (TIERST, M94) Input
(1) Input M94 or TIERST command.

) Input Online Shift Register. [Input Register No. (1 - 8)]

) Input Palletize Pallet No. [Input Palletize Pallet No.(1 - 16)]

(4) Input Palletize Pattern Register No. [Input Palletize Pattern Register(1 - 16)]
) For interleaving insertion, input Program No. to call.

[Input Interleaving Insertion Program(0 - 999)]

Before inputting

TIErST 1

RSN P JU JUNY U -

After inputting

TIERST R1,P1,D1,1

B Palletize Pallet No. is marked as P#.

/ HYUNDAI 342

HEAVY INDUSTRIES CO.,LTD.



3. Teaching

3.2.2. Palletize Picking-Up Shift (PALPU, M95) Input
(1) Input M95 or PALPU command.
(2) Input Palletize Pallet No. [Input Palletize No.(1 - 16)]
(3) Input Beginning Layer Unit. [Input Beginning Layer Unit. (1 - 100)]
(4) Input Shift Amount. [Input Picking Ascent Shift Amount(-2000-2000)]
For the record of workpiece picking-up shift amount calculation function, input M code after setting
up step and set up each parameter value according to guide message. And then the screen

appears as below,

Before inputting

Parul,_,_,_,

—_ ey —

After inputting

PALPU P1,1,1.0

B Palletize Pallet No. is marked as P#.
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Palletize

3.2.3. Palletize Shift Input (PAL, M96)
(1) Input Command Language (PAL).
(2) Input Palletize Pallet No. [Input Palletize Pallet No. (1 - 16)]
(3) Input Palletize Pattern Register.  [Input Palletize Pattern Register(1 - 16)]
(4) Input workpiece’s size. [Input workpiece’s size W, L, H.(0.1-3000)]

For the record of Palletize Shift Function, set up the step in manual mode, input PAL, and set up
each parameter value according to guide message. And then the screen appears as below,

Before inputting

Al .

After inputting

PAL P1,01,0.1.0.1,0.1

W Pallet No. is marked as P#, and Register No. is marked as D#.
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3. Teaching

3.2.4. Palletize end(Specify parameters)(PALEND, M97)
(1) Input Pallet No. [Input Palletize Pallet No (1 - 16)]
(2) Input Closing Output Signal. (O Signal) [Input Closing Signal (0 - 318)]
For the record of Palletize Closing Function, set up the step in manual mode, input PALEND, and
then set up each parameter value according to guide message. And then the screen appears as

below,

Before inputting

PALEND I, _

After inputting

PALEND 1,0

B Pallet No. is marked as P#.
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Palletize

3.2.5. Palletize Reset Input (PALRST, M98)
(1) Input Pallet No. [Input Palletize Pallet No.(1 - 16)]
(2) Input Condition Signal.(l Signal) [Input Condition Signal (0 - 240)]
(3) Input Closing Output Signal.(M Signal) [Input Response(Ack) Signal(1 - 318)]
Palletize Forced Reset is used for terminating Palletize Operation forcefully because the situation
to halt loading is occurred in external. The process is | Signal Input — Output Response Signal —
Pallet Exit. For the record of Palletize Forced Reset Function, set up the step in manual mode,
input PALRST and then set up each parameter value according to guide message. And then the

screen appears as below,

Before inputting

PALRST I

’—y—

After inputting

PALRST 1,0,1

B Pallet No. is marked as P#.

& [CAUTION] &

® You should accurate Pallet No.
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4. Playback Palletize

After programming, process it as one step in manual mode, check robot overload and then perform
playback.

4.1. Playback of PK Step

This is applied to the step picking up an workpiece.
When picking up an workpiece, perform shift as much as position change amount according to the
workpiece size.

[PK position variationj
+— 7
' N

Figure 4.1 The role of PK in case different size workpieces come from C/V

4.2. Playback of PS Step

After performing approach step, loading step and loading, this is applied to avoidance step.
In the step that PS is set up, perform shift for the step having each different shift amount according to
pattern type.

When performing next cycle
from the positon of the first
workpiece teached, this is
shifted to the center of next
workpiece

Figure 4.2 In the position that the first workpiece is unloaded, this is the rule of PS finding shift amount
in the center of next workpiece.
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4. Playback

4.3. Playback of PU Step

This is applied to the step picking and lifting an workpiece. After picking up an workpiece, compare the
height of avoidance step to the height of layer and then make it possible to control shift amount of
avoidance step. If you use step condition PU, you can minimize unnecessary overload of robot.

Figure 4.3 The rule of PU shifting the step picking and lifting an workpiece according

to the layer height.
Ol Reference

® [f there is Palletize Shift(PAL) command language only, step option of PU, PS, PK is applied.
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5. Service Menu Palletize

5.1. Palletize Monitoring

This shows the information about Palletize on processing.

Items a
(1)
()
®)
(4)
®)
(6)
()

ppear as below,
Work State
Pattern Register
Counter
Total No.
Work Size -X
Work Size -Y

Work Size -Z

: View the state Palletize is on processing.

: View Palletize Pattern Register No.

: View the current counter amount of Palletize.
: View the total number of Palletize workpiece.
: View current Run Box Size( W ).

: View current Run Box Size( L ).

: View current Run Box Size( H ).

/N
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5.1.1. How to operate

5. Service Menu

Sp:Zb. 00

OFF  OFF

oo
OoOoooo
oo
Lo e s

(1) Select [[PF1]: Services — T1: Monitoringy .
03:21:36 ++ Service contents ++ A0 5:2
D Monitoring

2: Hegister setfing

3: Yariables

A Program modify

50 File manager

G: Program conversion

T: Svstem checking

8: Date setting (Dav, Time)

9: Data gathering

(2) Select f[PF1]: Services — [1:Monitorings — 5: Palletize Datay .
03:21:83  +++ Monitoring =++
0: Monitor OFF TO
1: hxis data PH:wmwl 1__ 5/F:0/0
2: DI signal [Fz4E]
3: Spot/Stud welding data [R247]
4: Convevor data SFT+[<-] [-»]<Pall> <PalZ> «<Pal3> <Pald=
5 Palletize data Work state - OFF OFF
G: PLC Felay data [R248] Pattern Feg : 1] 1]
72 Ahnalog data Counter ] ]
9: Servo hand data Total Mo, ] ]
10: Cooperation control data Work sizefW): 0.0 0.0
11: Work size(l): 0.0 0.0
=a

System characteristic data

Svsten FEIICEYND

5-3
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Palletize

5.2. Palletize Register
5.2.1. Mark Item

Items are the same as below,

(1) Palletize Register
You can set up shift amount optionally for Palletize. This can be used to check the shift
amount before performing an operation and check the coordinate value rather than using it
on practical Palletize.

(2) Palletize preset
You can set up Palletize counter value optionally. Begin the operation from the counter of the
value that setting is done.

(3) Palletize Reset
You can reset forcefully Palletize Register and counter value on processing. Terminate
Palletize Operation of pallet on processing. In manual mode, you can reset Palletize using R
code(R55).

/ "HYUNDAI 5.4
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5. Service Menu

5.2.2. How to operate

(1) Select [[PF1]: Services — [2: Register settings — 4: Palletizing Register .

‘2 B6 ++ Service contents ++ A0 52 13:23:06 +++ Hegister +++

Monitaoring Rz45 T RYE shift register
: Fegister setting D Shift buffer [R1B2]
Yariables D On-line shift register group
Program modify  Palletizing register
File manager Frequency condition register[R 18]
Program conversion Convevor data
System checking FIFD reaister
Date cetting (Day, Tima)
Data gathering

000 -1 00 O F= Lo
-1 O O 0 —

+++ Hegister +++ 03:23:26 +++ Fegister +++

TZ Ealletizing register] # Palletizing register
2: Palletizing preset 1. Palletize shitt data
37 Palletizing reset (R B5] =[] Y= 0.0] Z=[ 0. 0] mm

Re=[  0.00] RY=[ 0.00] Rz=[ 0.00]dg
2. Picking up shift data
w=[ 0.01  ¥=l 0.0l Z=( 0. 0] mm

~elect and Enter number. Pres

B Palletize shift data : View or input the data value to shift.
B Picking up shift data : View shift amount performing Picking-Up.

o5 / HYUNDAI
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Palletize

(3) Select T2: Palletizing preset. .

03:24:03 +++ Hegister +++

1: Palletizing reaister # Palletizing preset

2 Palletizing preset

3: Palletizing reset [R B5] Palletize pallet Mo, =
Palletize pattern register Mo,=|
Start count =

B Palletize pallet No. : Input the number of pallet to designate in advance.

B Palletize pattern register No.: Input Pattern Register No. on use.
W Start count : Input the number of beginning operations.

(4) Select T3: Palletizing reset J .

: 03:25:09 +++ Fegister +++
1: Palletizing register 1: Palletizing reaister
2: Palletizing preset 2: Palletizing preset

[R B5] 3: Palletizing reset [R B5]

t the palletize pallet number.(1-16) End palletizing?

Q

& [CAUTION of Error Occurrence] ¢
® In case of changing register value or inputting it newly, you should be careful of that
because this is always related to the shift motion of robot. In addition, register value

change is impossible on robot playback. However, free-set is possible to use except the
pallet on processing.

@ Reference

® When inputting R55 in manual mode, Palletize Count Reset is possible.
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6. Creation & Management Palletize
Pattern File

Palletize

@ Ot !’

&

To perform Palletize Function, you should manage Palletize Pattern Register which is written
necessarily. And then when initializing the controller, you can backup or load for Palletize Pattern
Register which is inputted in advance. The authorized name of this file is Palletize Pattern File and file
name is ROBOT.PAL file.

6.1. Palletize Pattern File (ROBOT.PAL) Creation

(1) When setting up GUN2 as Palletize in f[PF2]: Systems — [5: Initializes — [4:
Setting usage of the robots .

(2) You can check the file creation by selecting T[PF1]: Services — [5: File Managers —
1: Show file names in memory, .

(3) After changing GUN mode, the file written in advance is existed until deleting.

6.2. Palletize Pattern File (ROBOT.PAL) Recreation

(1) Ask T"ROBOT.PAL is exist, Refresh? [Yes/No]s in case the existing written file is existed or
you reset GUN mode as Palletize.

If you want to rewrite a file, input YES key,
If you want to use the exiting file, input No key.

When inputting Yes key, new Palletize Pattern File(ROBOT.PAL) is recreated.

& [ATTENTION of Error Occurrence] ¢

® When recreating a file, the existing written Palletize Pattern Register File(ROBOT.PAL) is
deleted automatically. In this case, you cannot use Palletize Pattern Register which is used in
the existing teaching program.
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7. Troubleshooting and Errors Palletize

Following errors may occur when palletizing functions are used.

Code E1321 The pallet entry number is wrong.
When working on palletizing in the same pallete, all the palletizing relevant instructions
Cause | should be input with the same pallete number between the two instructions including PAL
and PALEND. This error occurs when these pallete numbers are not set to be different.
1) Check the pallete number for palletizing instructions of TIERST, PALPU, PAL,
Action PALEND, PALRST in the sma palletizing work.
2) Input the same pallete numbers.
Code E1322 Check the pattern register!
C For palletizing work, information should be set in a palletizing pattern register. This error
ause . . . .
occurs when an unused pattern register is set out of 16 pattern registers in total.
Action 1) Check the set pattern register number
2) Check the items in use/out of use among palletizing pattern registers.
Code E1324 Palletizing environment is wrong.
This error occurs when this palletizing function is used while GUN2 is not set as palletizing
Cause | . C )
in the system/initialization/uses setting.
Action | Setthe GUN2 as palletizing in the system/initialization.uses setting.
Code E1325 Palletize pick'g up function fault
This error occurs when PALPU(picking up shift) is not between PAL and PALEND in
Cause | program. For the use of picking up shift of PALPU, shift generated from PAL is required, so
PALPU must be located between PAL and PALEND in program.
Action 1) Position the PALPU between PAL and PALEND in program.
Code E1148 Palletizing already executed
Cause | Palletize starting instruction is given while palletizing function is already operating.
Action | Check the details of program.
Code E1150 Can't use during palletizing
Cause | Preset instruction is executed in the process of palletizing function.
Action | End palletizing before the execution.
Code E1166 Improper coordinate frame :Pallet
Cause | The standard coordinate system setting of palletizing function is incorrect.
Action | Check the palletizing function parameters in the program.
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7. Troubleshooting and Errors

Code E1321 The pallet entry number is wrong

When working on palletizing in the same pallete, all the palletizing relevant instructions
Cause | should be input with the same pallete number between the two instructions including PAL
and PALEND. This error occurs when these pallete numbers are not set to be different.

1) Check the pallete number for palletizing instructions of TIERST, PALPU, PAL,
Action PALEND, PALRST in the sma palletizing work.
2) Input the same pallete numbers.

B Can't use! Choose other Pattern No. [ANY]
When an inapplicable pattern has been selected, check out which pattern can be available.

H Re-enter a pattern & subpattern No. [ANY]
In case that an inapplicable pattern has been configured to use, the user should input a sub-pattern
after inputting a pattern number by choosing a sub-pattern number and then a pattern number.

B Can't use! Choose other SubPatt No. [ANY]
When an inapplicable sub-pattern has been selected, check out which sub-pattern can be available.

B Can't use! Check your parameters! [ANY]
This message shows up when the user attempts to do one of the following jobs without configuring
GUNZ2 as “palletizing” at the GUN setting in Integer Setting Mode, Initialization.
(D To configure the palletize pattern register.
(@ To configure the palletize register for service.
(® To configure the function of monitoring for service.

M In palletize mode, Use only! [ESC]
It is impossible to input PALPU, PAL, PALEND, PALRST without configuring GUN2 as “palletizing” at
the GUN setting in Integer Setting Mode, Initialization.

B Excess of selected counter to total[Any]
When the initial number is configured as “0” at the palletize preset setting, the user should exit this
stage by inputting the [ESC] key.

B Ref.)Only available for a vacuum tool!
Attempting to set up the user coordinate with the handling tool configured as “poking,” the user should
first configure the handling tool as “vacuum.”

B User coordi. of selected No. isn't exist
This message shows up when the user tries to select an unregistered user coordinate with the
handling tool configured as “vacuum.”

W Stationary gun need to set coordination.
This message shows up when the user pushes the setting key[PF5] without selecting a user
coordinate after configuring the handling tool as “vacuum.” The user should select a registered user
coordinate or teach the user coordinate, if not teached.

B Tier sheet insertion is wrong. [Any]
This message shows up when the criterion number of in-between papers exceeds a total number of
stacks. The user should reconfigure the criterion number of in-between papers as lower than a total
number of stacks.
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Palletize

Following errors may occur when the “user coordinate is used”.

Code E1010 More teach points required

The number of steps in recording program for setting the User coordinate system or

Cause automatic setting for conveyor degree.

- Automatic setting for conveyor degree
Action : 2 of steps(straight line), 3 of steps(round shape) required
- Setting for User coordinate system : 3 of steps required

Code E1011 Points too close to one another

Step positions of recorded program for automatic setting for conveyor degree is too close

Cause each other so that conveyor degree cannot be obtained.

Action  For straight line conveyor, record 2 points at intervals of approximately 1m.

Code E1012 Recorded points are linear

In a program for User coordinate system setting, coordinate system data cannot be

Cause obtained because 3 of steps exist in a straight line.

Action | Refer to MANUAL, and position the 3 points in the same plane but in a straight line.

Following messages may occur when TPallete slope calculation, .

B Teaching points too close! [ESC]
This message shows up when teaching steps are too close to calculate pallet’s reclining angle.
In this case, the teaching program should be modified.

B Teaching program does not exist! [ESC]
This message shows up when the program number for the measurement of reclining angle is
improperly selected or when the program’s steps are short of what's required. In this case,
check out whether the selected file does exist or the teaching is properly made.

W Step in the program doesn't exist! [ESC]
This message shows up when the program’s steps selected for the measurement of reclining
angle cannot be found. Check out the selected teaching program for possible errors.

B Teaching points are the same line [ESC]]
This message shows up when three dots registered for the measurement of reclining angle
are almost placed on the same straight line, so that the measurement cannot be achieved.
Check out the teaching program for possible errors.
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8. Palletize Loading Pattern Palletize

b
- N A
( Pattern number 1 ] ( Pattern number 2 ]
'

N vy A S
' ™ 'd '
( Pattern number 3 ] ( Pattern number 4 ]
A v A A
( Pattern number 5 )1\ f ( Pattern number 6 J
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8. Palletize Loading Pattern

S

( Pattern number 1 J\ | ( Pattern number 2 )\
=1
T
— |
J A J

( Pattern number 3 j\ ( Pattern number 4 )\

/

[ Pattern number 5 J\ ( Pattern number 6 )\
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8. Palletize Loading Pattern
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( Pattern number 1 ]\ ( Pattern number 2 )W
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A | J

( Pattern number 3 j\ ( Pattern number 4 )*\
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8. Palletize Loading Pattern
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8. Palletize Loading Pattern
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8. Palletize Loading Pattern
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8. Palletize Loading Pattern
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8. Palletize Loading Pattern
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8. Palletize Loading Pattern
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8. Palletize Loading Pattern

| = |

( Pattern number 1 j\ ( ( Pattern number 2 )ﬂ‘
I
J . A
( Pattern number 3 jﬂ ( ( Pattern number 4 )ﬂ‘
] | |

A v

( Pattern number 5 J\ ( Pattern number 6 )\

623 / HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



Palletize

RN

( Pattern number 2 )W

( Pattern number 1 j\

‘. 2‘ J | v,
i | Patteé (y/lig i ( Pattern number 4 )W

e w

( Pattern number 5 j\

/ "HYUNDAI 8-24

HEAVY INDUSTRIES CO.,LTD.



8. Palletize Loading Pattern

24

J

|

( Pattern number 1 j

J

( Pattern number 2 )W

A

( Pattern number 3 ]\

4

vy

( Pattern number 4 )ﬂ‘

. EWE

vy

( Pattern number 5 J\

M

k|

~

( Pattern number 6 )\

8-25

/ "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



Palletize

|

25

J

S

»y

( Pattern number 1 j\ I ( Pattern number 2 )“
]
Illi)\
( Pattern number 3 j i ( Pattern number 4 )
wy (.
[ Pattern number 5 J\ i ( Pattern number 6 )
vy N

/ "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.

8-26



A HYUNDAI

HEAVY INDUSTRIES CO.,LTD.

o Head Office e A/S Center
Tel. 82-52-202-7901 / Fax. 82-52-202-7900 Tel. 82-52-202-5041 / Fax. 82-52-202-7960
1, Jeonha-dong, Dong-gu, Ulsan, Korea

o Seoul Office
Tel.82-2-746-4711 | Fax. 82-2-746-4720
140-2, Gye-dong, Jongno-gu, Seoul, Korea

o Ansan Office
Tel.82-31-409-4945 / Fax.82-31-409-4946
1431-2, Sa-dong, Sangnok-gu, Ansan-si, Gyeonggi-do, Korea

e Cheonan Office
Tel.82-41-576-4294 | Fax.82-41-576-4296
355-15, Daga-dong, Cheonan-si, Chungcheongnam-do, Korea

o Daegu Office
Tel.82-53-746-6232 / Fax.82-53-746-6231
223-5, Beomeo 2-dong, Suseong-gu, Daegu, Korea

e Gwangiju Office
Tel. 82-62-363-5272 / Fax. 82-62-363-5273
415-2, Nongseong-dong, Seo-gu, Gwangju, Korea

o EM e A/S HIF
Tel. 052-202-7901 / Fax. 052-202-7900 Tel. 82-52-202-5041 / Fax. 82-52-202-7960
SNEAA S7 NMots 18X

[

o NS AISA
Tel. 02-746-4711 / Fax. 02-746-4720
NEEZA S27 AHls 140-2 2 X

o ORAL AIRA
Tel. 031-409-4959 / Fax. 031-409-4946
I QHAHAl F 7 AFS 1431-2 B1X

o FOb AIRA
Tel. 041-576-4294 |/ Fax. 041-576-4296
S &tAl L= 355-15 BiXl

o U7 AIRA
Tel. 053-746-6232 / Fax. 053-746-6231
CHRZAAl =487 H0l2 s 223-5 21X

o EF AIRA
Tel. 062-363-5272 / Fax. 062-363-5273
AN AT SES 4152 8K



