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1. OverVieW Gas spring pressure test

.

This manual gives descriptions based on industrial robot systems for general purposes. Regarding
nonstandard system equipment on site, please contact our engineers for application.

& [Essential manual] ¢

B Hi5a Controller Operation Manual

¢ [Note] ¢

This function manual is based on Hi5a V40.17-00.
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1.1. Specifications

1.1.1. Tool load validation

1. Overview

ltem

Specifications

Tool load validity

Enter at the dialog box for the function of gas spring
pressure check

Type of check

Wait for longer than 30 seconds with the H-axis at
90° and the V-axis at 0° (tolerance: 1° ) before
carrying out the validation.

Effective range by torque difference

When the H-axis and V-axis torque is equal to or
more than 10 Nm, 20% shall be valid; and when the
torque is less than 10 Nm, 2 Nm or less shall be valid.

Follow-up actions for the validation
results

The dialog box for the function of the gas spring
pressure check will display {Tool load validity checked
/ not checked status).

& [Note] @

This function requires engineer privilege.

1.1.2. Command-type gas spring pressure test

tem

Specifications

Gas spring pressure test execution

Command-specified (GasPTest) auto operation

Test type

1 cycle of -20° at a certain point of axis H
(140° recommended)

Test time

2s

Test reference scope setting

Reference pressure warning and error range (%)

Follow-ups for test results

Warning: Operation is continued with warning output.
Error: Robot is stopped with error output.

¢ [Note] ¢

This function requires engineer privilege.

For a more detailed motion range, refer to Section 3.3.

PH
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Gas spring pressure test

1.1.3. Gas spring pressure test in stop state

tem Specifications

- Wait for 60 s or longer with the motor on.

- Axis H is larger than 120 or smaller than 30° .

Test conditions - It is actuated when it is stopped while moving in the
direction where H-axis is pulled up.

- Enable gas pressure estimation in stop state.

Test type Auto calculation upon stoppage
Test time Recalculation is repeated after waiting for 60 s.
Test reference scope setting Reference pressure warning and error range (%)

For errors and warnings out of test state

- Warning: Operation is continued with warning output.
- In the stop location check, only the alarm will be
output according to the result. No error will be output.

Follow-ups for test results

¢ [Note] ¢

An estimated pressure in stop state is less accurate than the one in the command type. If abnormal
pressure is detected in the stop state, estimate it in the command type or measure the actual pressure
using a pressure meter.

If the estimated pressure in the stop state is continuously far different from the command-type
estimated pressure, set "Gas Pressure Estimation in the Stop State" to "Estimate" or "Invalid."

H D Hyunpar 1-4
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1. Overview

1.2. Command-type test process

Execute robot load estimation

v

Gas spring pressure test setting
Enter the dialog

v

Tool load validation

v

Error and warning criteria setting
Allocate the abnormal gas
pressure output signal

v

Record the gas spring test
execution position
Insert the gas spring test command

v

Execute gas spring test
monitoring

v

Execute the gas spring test in
Auto Mode

v

Check the estimated pressure

v

Write the actual job program

v

Early check and repair of
abnormal gas spring pressure

* Check the instrument for any noise or problem with the drive.
* Set the additional weight by axis.
* Execute load estimation on the tool for the gas spring test.

( "[F2]: System; — [3: Robot Parameter; — [13: System Diagnosis; —
3: Gas Spring Pressure Test; )

* Engineer privilege is required.

* |t can be entered by pressing the [QuickOpen] key on the gas spring command.

Enter by clicking the F1 key at the dialog box for “3: Function of gas spring
pressure check”.

* Wait for 30 seconds with the H-axis at 90° and the V-axis at 0°at the stop state.
* Then, carry out validation by clicking the F6 key.

* When the load is not valid, repeat the additional weight setting and the load
estimation.

Set in ratio with the gas spring reference pressure.

* Continue the job while displaying a warning if the warning range has been
exceeded.

* Stop robot operation and display the error if the error range has been
exceeded.

Record the gas spring pressure test execution position or move to the
corresponding step.

* Gas spring pressure test position: Around 140°of axis H

* Any position for other axes, without any interference

F[F1]: Service; — T1: Monitoring; — '17: System Diagnosis Datay; —
3: Gas Spring Pressure Test Data
* Engineering privilege is required.
* After splitting the window, the same can be selected with the
Details; button menu.

FF1: Select

Check the robot for any interference at 140° of axis H, and execute the
program.

* The estimated pressure can be changed by 10%—20% compared to the
reference pressure according to the temperature, the operation state before the
test, and the accuracy of load estimation.

* |f the pressure estimation error exceeds 20%, reset the additional weight and
load estimation.

Write the robot program to run the test at desired intervals.
* Monthly, weekly, daily, and each cycle can be set.

Refill or replace the gas when the gas spring pressure is reduced.
* Check the phenomenon before finding any robot issue, and take actions during
nonoperation.
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2. Function setting and monitoring Gas spring pressure test

2.1. Gas spring pressure test setting

2.1.1. Gas spring pressure test setting dialog

(1) The gas spring pressure test setting can be changed with engineer privilege because it requires
accurate motion and maintenance.

(2) Select F[F2]: Systemy — F3: Robot Parameter; — F13: System Diagnosis; — F3: Gas
Spring Pressure Test; .
Record m Manual
C?”d't'ﬂn Gas spring pressure diagnosis setting ) output

If

i <Reference <Reference warning output(®)> {Reference error output(3i> iy
Axis name pressurelbar)>
{Min /4 Max) (Min 4 Maxd
Bl i@ Window
H = | 140 | £ 140 | ETR | 170 adjustrment
|
Jog : - Soft
inching Stop status warning output standard | I 150 keyboard
= Gas P estimation during stop = (@) Disable (7)Estimation () Estimation + Error Monitoring
- Gas pressure error signal = | 1]
QuickOpen User key

<Unchecked tool load validity»
. AF

L= Set the min, limit value of the warning range for the gas pressure inspection, [20 - 100] IS

" Complete

validity

Figure 2.1 Gas spring pressure test setting dialog
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2. Function setting & monitoring

2.1.2. Gas spring pressure test setting items

Q)]

(2)

(3)

(4)

(5)

(6)

(7)

Reference pressure (bar)
Reference pressure is displayed for the gas spring currently in use. Gas pressure is a value fixed
according to robot models and springs. In general, the reference pressure is 140 bar.

Warning output reference (%)

Set the pressure warning output reference for a gas spring estimated with the command method.
Warning will be output if an estimated pressure is below minimum value or over maximum value
of reference value. If the warning is output, warning messages and abnormal gas pressure signal
are displayed but the robot continues to operate.

Error output reference (%)

Set the pressure error output reference for a gas spring estimated with the command method.
Error will occur if an estimated pressure is below the minimum value or above the maximum
value of reference value. If the error is output, error messages and abnormal gas pressure signal
are displayed, but the robot discontinues.

Warning output reference for the stop state

To use gas pressure estimation in the stop state (for estimating gas pressure while the robot is
waiting without executing any command), set the warning output reference for the estimated
gas spring pressure..

Gas pressure estimation in stop state
Set it to use the gas pressure estimation function without executing a separate command, with
the robot waiting.

- Disable: Gas pressure is not estimated in the waiting state.

- Estimate: Gas pressure is estimated in the waiting state. An estimated pressure is not tested
to see if it is out of error or warning range.

- Estimate + monitor abnormality: Gas pressure is estimated in the waiting state. If the robot
is not in the waiting state, test if the error or warning range is exceeded using a final
estimated value.

Abnormal gas pressure signal
If an estimated gas pressure is out of warning or error output reference, the abnormal gas
pressure signal is output with defined signal.

Tool load validity checked / not checked status

This is the result of the checking whether the load of the current tool data is valid. When the
indication of this item is “not checked,” you may enter the dialog box for “Function of gas spring
pressure check” by clicking “F1: Tool load validity,” and carry out tool load validation.

} . HYUNDAI
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2.1.3. Dialog box for load validation

Gas spring pressure test

(1) For using the industrial robot with optimal performance, it is necessary to input the correct load.
The function of the gas spring pressure check can be used normally when the correct load is

set.

(2) Enter the dialog box for “Load validation” by clicking “F1: Tool load validity” in the dialog box

for the “function of gas spring pressure check.”

Manual
man, spd.: £ Check the load validity. output
12 JOINT Current tool number: | 1 .

Current tool weight: | 220 Kg  V-axis additional weight: | B0 kg
<Haxis > <V amis > Window
Fiun to il ax1s adjustrment
Axial angle: I 90,462 deg | 0000 geg
(Sand Model torgue: I -19.4d4 I 19622 Wm D
: | -15,444 | 19,622
n Jog Actual tarque: M M -
inching Torque gap: I 0,000 Mm | 0,000 Mm keyboard
= Deviation ratio: | 0,000 % I 0,000 %
Torque stabilization standby time: | [T
QuickOpen . User key
<Cautions>
: - & standby time of at least 30 5 is necessary before torque comparison, Au
- Execution is necessary at 90° of the H-axis and F of the Y-axis,
Help PREV/MEXT

(3)

(4)

(5)

(6)

(7)

(8)

Figure 2.2 Dialog box for load validation

Check whether the current tool weight and the additional weight values are normal.

By manipulating the jog, move the H-axis to 90° and the V-axis to 0 ° positions. (They may
be set within +/- 1° of the target angle.)

Wait for longer than 30 seconds at the motor on and the stop state until the torque is stabilized.
Depending on the function setting of the robot, the waiting time may be extended to 1 minute.

When the waiting time becomes 0, the torque difference and the error ratio will be displayed.
Carry out “validation” by clicking the F6 key. When it is determined that the load is valid, the
“Tool load validity” display item in the dialog box for setting the gas spring pressure check will

be changed to the “checked” status.

If the error ratio exceeds 20%, and if the torque difference is equal to or more than 2 Nm occurs
while the model torque is equal to or less than 10 Nm, it will be determined that the tool load is

PH
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2. Function setting & monitoring

not valid. In this case, enter the additional weight of the V-axis correctly, and carry out load
estimation again.

2.2. Gas spring pressure test data monitoring
(1) This monitoring can check the gas spring pressure test data.

(2) Select T[F1]: Service; — T1: Monitoring; — T17: System Diagnosis Datay — F3: Gas
Spring Pressure Test Data, .

Record Manual
condition | (B] Pragram | < Step/Fune 0 Unit:[0] | " Mech | B Crd B Play spd | T1 Gl i
[ 0aont A ALL MECH | [0]HSZ220-02 JOIMT 1002 ‘ - ‘ | T |
MOVE P 5=60%, 4=3.T=1 h=1,50=1 CPT - o [ g B
Fobot program ——
RobotHEZ20-02, Baxes. Tsteps Window
Cycle type i
51 MOVE P.5=60%,4=3T=1 adjustment
. GasPTest Sprir=1 D
EMD
N Jog Soft
inching keyboard
QuickOpen User key
. A.
|
Help [ [ PREY/MEXT

o8 cciting

Figure 2.3 Gas spring pressure test data monitoring
(3) Before the gas spring test is run, the estimation item is displayed with "-."

(4) If the gas spring test command is correctly executed, the command item is refreshed in the
monitoring window.

(5) The current test result is maintained until the next gas spring test is executed.

(6) If the robot can estimate the gas pressure in stop state, the stop item is refreshed in the
monitoring window.

(7) If it is inevitable to estimate the gas pressure in stop state, the stop item is changed to gray,
with the previous estimation maintained.

P HD iunea



Gas spring pressure test

szsure(baning reference rar referencels

cstimatiower lin Max wer lin Max

Figure 2.4 Monitoring gas spring pressure check data when estimation is not possible
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?-, 3. Examples Gas spring pressure test

3.1. Load estimation setting

(1) Run F[F2]: Systemy — T6: Auto Calibration; — F4: Load Estimation; .

(2) Set additional weight for each axis.

Fecord e Manual
condition 1 pad estimation function output
i Tool number = | 1 ]
Present axis angle/starting position/wotk space -——-—-—--—-—-—-—-———
Work space :
Fun to L I .. d\\ffm?owt
o2 (]
@Iﬂ@ H ? ) There is no setting of axial additional weight,
W (Errors in tool load estimation would increase if additional weight fails
LT to set up properly), Soft
inching R Set up now? keyboard
2 :
R
QuickOpen ENT\EES ‘ A MO ‘ User key
— Stop AF
Help o S S PREY/MEXT

Enter the tool number, [0 - 31]

c? Play check | Play narmal - e = et pose e

Figure 3.1 Load estimation setting dialog

(3) Run load estimation.

record 0 U O venaal

condition | oad estimation function output
: i Tool number = I—Il J | B
Present axis angle/starting position/work space --—--—-—--———-—————
Wark space Wind
Run to &wis angle  Staring position min mas adlelljstan\gnt
S = 0.0 | oo ¢ [ oo - [ 0o o D
Cnd H = [ 133 | 1383 ([ 1383 - [ 1393 3
Y = 0o 0o oo - 50 )

m, ! ! ! ! Soft
inching Rz = | 0o | oo o foon - ool o keyboard
"—_ B = [ -5 [-183 ¢ [-@3 - [-193
— Rl = 00 I 00 ([ 00 - [[@0 3

QuickOpen User key

= Playback 54 MOVE P.5=2.0sec.A=1,T=1 AF

Enter the tool number, [0 - 31] PREW/MEXT

Figure 3.2 Load estimation

H HYUNDAI 3-2
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3. Example

(4) Check the load estimation result.

Hecprd . =5 = = Manual
condition | pad estimation result output
4
=L Tool number T

T1
Current value :
Fiun to ad\f}f:g?;\:m
Weight[k.g] = | 220,0
@ﬁﬁ@ * element Y element Z element D
Center[mm] = [ 370 | 0o [ 3400
|
Jog ; - Soft
b Inertia[Kgma2] [T 530 [ Eeam [ Erawm keohaard
‘i Estimated value
._4
Weight[k.g] = | 0.0
QuickOpen X element Y element Z element User key
) Center[rnm] = | 0.0 | 0.0 | 00 AF
L’ Inertia[Kamz] = | 0000 | 0.000 | 0.000
Help PREV/MEXT

?

Figure 3.3 Load estimation result (example)

3-3 ) H HYUNDAI
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Gas spring pressure test

3.2. Tool load validity checked

(1) Select “[F2]: System” — “3: Robot parameter” — “13: System fault diagnosis” — “3: Function of
gas spring pressure check.”

20180622 [FAIT T MANUA L g6 P R
Man, spd,: ¢ Gas spring pressure diagnosis setting output
T2 JOINT . |
i <Reference <Reference warning output{%)> <Reference error output{%)> &
Ais name pressure(bar> »
(Min / Max) (Min 4 Mawx)
Bum Window
H = [ 1@ I B /[ 1 I ETN A BT adjustment
|
Jog f - Soft
inchina Stop status warning output standard | [T | 150 e
“_ Gasz P estimation during stop = (@) Disable (7)Estimation (7) Estimation + Error Manitaring
Gas pressure errar signal = | [T
QuickOpen User ke
D <Unchecked tool load validity> g

2 X

Help Enter the number of the assignhel.ﬂfvlﬁ, I‘BD, 3.1~360, 5, 1~G60, ,1~B4 1~1280 PREY/NEXT

Figure 3.4 Window for the function of gas spring pressure check

(2) Enter the dialog box for “Load validation” by clicking “[F1]: Tool load validity.”

Manual
Man. spd.: ¢ Check the load validity. output
14, JOINT Current tool number: | 1 I
[ g W
Current tool weight: I 220 Kg  V-awxis additional weight: I 50 Kg
<H is > e is» Window
A i 1S S adjustment
duialangle: | 90462 deg | 0,000 deg
@ID@ Model torque: | -19.448 ym | 19622 Mm D
0 Actual torque: | —T9.448 pm | 1982 ym
Jo Soft
inching Torque gap: | 0,000 Mm | 0,000 Mm keyboard
‘_—— Deviation ratio: | 0o % | 0000 %
Torque stabilization standby time: I [
QuickOpen . User key
<Cautions>
(= - & standby time of at least 30 s is necessary before torque comparison, Ar
- Execution is necessary at 90F of the H-axis and F of the V-axis,
Help PREW/MEXT

Figure 3.5 Window for tool load validation

(3) Move the H-axis and V-axis to the specified locations, wait for the waiting time, click “[F6]:

H HYUNDAI 3-4
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3. Example

Validation,” check that the “tool load setting status is valid” message is displayed, and leave the
dialog box.

3.3. Gas spring pressure test setting

(1) Select F[F2]: Systemy; — F3: Robot Parameter,; — [F13: System Diagnosis; — F3: Gas
Spring Pressure Test .

A Manual

Man, spd.: £ Gas spring pressure diagnosis setting Bt
T4 JOINT . |
i <Refarence <Reference warning output{%)> <Reference errar output{%)> 1y
Axis name pressurelbar)>
(Min /S Mawx) (Min / Max)
Run to Window
H = [ 1@ [ 8 / [ 10 [ |/ [ 1o adjustment
|
Jog ; - Soft
inching Stop status warning output standard | [T | 180 keyboard
=) Gas P estimation during stop = () Disable (7)Estimation (@) Estimation + Errar Monitoring
o Gas pressure error signal = | [T17]
CluickOpen User key

<Checked tool load validity>
. A.

Help PREY/NEXT

Enter the number of the assigned signal, [0~4096, 1,1~960, 3,1~960, 5, 1~960, ,1~64,1~128]

?

Figure 3.6 Gas spring pressure test screen

(2) Warning and error output references
Set the warning and error output references for the gas spring estimated with the command
test. If the normal range (Min—Max) is too small, false gas pressure problem may be detected. If
false detection occurs using the aforementioned reference value as default, adjust the range.

(3) Warning output reference in the stope state
Set the warning output reference for the automatic test function in the static state. In general,
gas pressure estimation in the stop state has 10% or more errors than the command test. Thus,
it is recommended to set it with 10% or more margin than that of the warning output reference
of the command test.

(4) Gas pressure estimation in the stop state
Set a function to automatically estimate gas pressure in the stop state. If the difference is 20%
or more between gas pressure estimation in the stop state and command test estimation, set it
to "Estimate” or "Invalid."

(5) Abnormal gas pressure signal

3-5 H HYUNDAI
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Gas spring pressure test

Set signals to output if a warning or error occurs. DO100 is used as the abnormal signal in this
example.

(6) Press the [F7:Complete] button to save the settings and then exit the dialog.

H HYUNDAI 3-6
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3. Example

3.4. Example of command-based gas spring pressure test

(1) Record appropriate potion for the gas spring pressure test. It is recommended to perform the
test with the axis X positioned at 140° . If the command is executed at 140° , the robot moves
back and forth between 120 and 140° . The estimation performance is decreased with the axis
H positioned between 50 and 120° . The positions of the other axes are not considered.

(2) Here is the robot position to test the gas spring pressure in this example.

Reciprocating for 20°

Figure 3.7 Robot movement for gas spring test

(3) Here is the gas spring pressure test program.

Robot program -
FobotHSZ20-02, haxes, Tsteps
=1 MOVE PLS=60% A=3,T=I
GasPTest Sprire=1
EMND

Figure 3.8 Example of a gas spring test program

3-7 H HYUNDAI
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Gas spring pressure test

(4) Execute the program, and check the result on the monitoring window. Check the identified result
and reference values to adjust the warning or error range.

Record A Manual

condition | [B] Program | = Step/Func [ Unit[0] | 5" Mech | £ Crd [ Play spd | TI Gl gl
[ 0001 41 LLMECH | [mHsze0-n2! o | 1o0% ‘ — ‘ — ‘ — |
MOVE P,S=60%, 43, T=1 H=1,50=1 CPT Ll e
Fiobat program __ |
Robot:HSZ220-0Z, Baxes, Tsteps Window
Cycle type h
YEEPE del MOVE P 5=60% A=3.T=1 adjustment
. GasPTest Sprir=1 [ 0] 1386 1] 150 . . D
END 140] 1385 Ba| 0] 3] 170
= Jog Soft
inching keyboard
QuickOpen User key
. Au
|
Help | | PREW/NEXT

Figure 3.9 Example of a gas spring test program

If the estimated pressure has little difference with the reference in the gas spring pressure test, set a more
restraint warning reference to find any gas issue seen earlier. Or, if the difference is large, lower the
warning reference to reduce possible misdetection.

¢ [Note] &
Pressure estimation error can occur because of actual load to the robot, additional weight, and outdoor

temperature.
Adjust the reference value according to the estimation result after the initial system setting.
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3. Example

3.5. Gas spring pressure estimation in stop state

Q)]

()

(3)

(4)

(5)

(6)

It may be difficult to add a separate test command or execute an additional program on a robot
in production. In this case, the pressure can be estimated with a slightly lower accuracy.

Set “Gas Pressure Estimation in Stop State” in the gas spring pressure test setting dialog.

If the robot waits for 60 s or more after the raising and stopping of the H-axis, the pressure
estimation starts automatically. (Estimation condition: H = 120° , H<30° )
The automatically estimated pressure is displayed in the “Stop” item in the monitoring window.

If the robot is out of the waiting state, the “Stop” item of the monitoring window turns gray,
with the last estimated value maintained.

If the last estimated value comes out with a warning reference when the robot exits the waiting
state, warning occurs but the robot continues to operate.

The output of the abnormal gas pressure signal can be released with [R..]+[R..] or [R..]+[ENTERI.

¢ [Note] o

An estimated pressure in the stop state is less accurate than that in the command type. If an
abnormal pressure is detected in the stop state, estimate it in the command type or measure
the actual pressure using a pressure meter.

If the estimated pressure in the stop state is continuously far different from the command-
type estimated pressure, set "Gas Pressure Estimation in the Stop State" to "Estimate" or
"Invalid."
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4. History graph

Gas spring pressure test

4.1. Gas spring pressure test history graph
* This function is supported after V40.20-00

(1) Clicking [F1: Service]l — [7: System diagnosis] — [4: System fault diagnosis history graph] — [3:

Gas spring pressure test history graph] will display the following window for gas spring pressure
test history graph.

Sz - . - |
SArmY 2o AL 01 D=
= I
523 08 o
e #zE
= IE 23 140 bar g
B2 T 2
e . ’ u LZEIHE
| 5
= wy 3N [
QuickOpen MET
= 'y
e
Bz oz aEHZAL, AR

| N\ S A\ |

of

Figure 4.1 Initial window for gas spring pressure test history graph

(2) The graph will be displayed when you set the query period on the window.

Clicking [F1] or the period setting button will prompt the following popup window, in which you
can set the period to be queried.

HEE
Infarnation D
JIE ¢ HS220-02
- MEE Data @ 201883 113 192 2H ~
o D IR o 2083 T12 192 TH
] E= 4+ZEIHE
- |m =1 |n 2 Mg 2 2H
= s EA [
[2078 2 g M 2m
QuickOpen AERR|
) BEEE 34 ] 3
o
== ZE 2I7HE SEWZHE. IFFEARIET

Figure 4.2 Popup display window for Period setting
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4. History graph

(3) By default, the popup window automatically displays the first and the last dates of the saved
data. Modifying the start and the end dates to be queried, and clicking the [Apply] button will
call the data of the specified period as shown in the following figure, and the guiding message
at the bottom will display the information on the current graph.

= i = - LEEH
assgg JbAAZE U AAOH D= ;
s % (har) J
2 o8 He 190% Fih= = e S
(268 H2E8E ——
: HOETIFE 2
ERER J|E 2rE ¢ 140 bar 160% AN L2 S
- (]
Gad L e e
162
I 2z AE B [ (52 _
ZI0IE 100% LZEIEE
= (140))
= e A
= 70%
(98))
QuickOpen 40% AR
1XF 4%t Txt 10X} 13%F 16X} 19%t
2
cew PREY/MEXT

HH JH= L 20183 118 192 ~ 20189 118 192 DRA] & 1990 2] GIOIE.

. il

Figure 4.3 Initial window for gas spring pressure test history-graph with-successful period setting

The gas spring pressure test history graph will be displayed in two lines indicating the maximum and
minimum values of the error output criteria and the warning output criteria.

The displayed graph will be changed depending on the details view of result values on the left of the
graph, and on the selection of legend display. You can adjust the graph as desired.
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lf; 5. Error and warning

5.1. Error message

E21011

E21012

E21013

E21014

E21015

E21016

The gas spring
pressure is below the
minimum error
reference.

The gas spring

pressure is above the
maximum error
reference.

The robot does not
support the  gas
spring pressure test.

The gas spring
pressure test section
is too short.

spring
test has
abnormally

The gas
pressure
been

stopped.

An error occurred
during the gas spring
pressure test
calculation.

The pressure
estimated through
the gas spring
pressure test is
below the minimum
error reference for
the gas spring.

The pressure
estimated through
the gas spring
pressure test is
above the
maximum error
reference for the
gas spring.

The robot model

does not support
the  gas ' spring
pressure test.

The gas spring
pressure test
section is too short
that the data are
not enough for
estimation.

The gas spring
pressure test has
been stopped
because of a
problem.

The data are
abnormal for the
gas spring pressure
test.

Gas spring pressure test

1) Check if the load has been correctly
estimated for the robot.

2) Check the load information, and reestimate
the gas pressure.

3) If the error recurs, check the actual pressure
of the gas spring.

1) Check if the load has been correctly
estimated for the robot.

2) Check the load information, and reestimate
the gas pressure.

3) If the error recurs, check the actual pressure
of the gas spring.

Delete the gas spring pressure test command.

1) Record two or more steps between the
start and the end.

2) Record the different movement directions
of axis X in the operation program section.

3) If the movement time is too short, reduce
the speed or increase the distance.

Redo the gas spring pressure test.

1) Run the gas spring command after a correct
MOVE statement.
2) Check if the gas spring number is correct
and then rerun it.

PH
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5. Error & Warning

Set the query period.
Code !E query pen
Message You have tried operation without setting a query period for the history graph.
Action Set a query period, and retry operation.
' No data exists.
Code . Change the period.
Message No test history exists for the set period.
1) Conduct system fault diagnosis, and retry graph viewing.
Action 2) Change the period.
% In the brake analysis and the driving parts diagnosis history graphs, the number of data
may vary for an identical period depending on selected conditions.
Data are not sufficient.
Code ! Yy Change the period.
For drawing a graph, 2 or more data are required.
M
essage Only 1 data exists in the set period.
1) Conduct system fault diagnosis, and retry graph viewing.
Action 2) Change the period.
X In the brake analysis and the driving parts diagnosis history graphs, the number of data
may vary for an identical period depending on selected conditions.
1 Error in date input.
Code . Change the period.
Message In the period setting, you have input abnormal dates.
9 e.g.) Month 1111, date 1, year 2018; Month 11, date 11111, year 2018
Action Input normal dates.

H HYUNDAI
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Gas spring pressure test

.'."_-., Lower limit of the setting range
-

Code is exceeded.
Check the saved period.
In setting the period, you have set the query start date at an older date than the oldest date
Message
of the saved data.
Action Set the date within the range of saved period.
.'.E Upper limit of the setting range
Code e is exceeded.
Check the saved period.
In setting the period, you have set the query end date at a later date than the latest date of
Message
the saved data.
Action Set the date within the range of saved period.
' Setting range is exceeded.
Code . Check the saved period.
In setting the period, you have set both the query start date and the query end date out of
Message .
the period of the saved data.
Action Set the dates within the range of saved period.
' The start date is later than
4 | the end date.
Code L
Change the period.
Message In setting the period, you have set the query start date later than the query end date.
Action Set the query start date earlier than the query end date.
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5.2. Warning message

W21011

W21012

W21013

W21014

W21015

W21016

W21017

W21018

The gas  spring
pressure(Command)
is below the
minimum warning
reference.

The gas spring
pressure(Command)
is above the
maximum  warning
reference.

The robot does not
support the gas
spring pressure test.

Abnormal gas spring
pressure(Command)
(without load
estimation)

The gas  spring
pressure(Stop) is
below the minimum
warning reference.

The gas  spring
pressure(Stop) is
above the maximum
warning reference.

Abnormal gas spring
pressure(Stop)
(without
estimation)

load

Gas spring pressure.
(stop) error. (load

The pressure estimated
through gas spring
pressure test is below
the minimum warning
reference for the gas
spring.

The pressure estimated
through the gas spring
pressure test is above
the maximum warning
reference for the gas
spring.

The robot model does
not support the gas
spring pressure test.

The gas spring pressure
is abnormal  without
load estimation.

The pressure estimated
through gas spring
pressure test is below
the minimum warning
reference for the gas
spring.

The pressure estimated
through the gas spring
pressure test is above
the maximum warning
reference for the gas
spring.

The gas spring pressure
is abnormal without
load estimation.

A gas spring pressure
error has occurred

5. Error & Warning

1) Check if the load has been correctly
estimated for the robot.

2) Check the load information and re-
estimate the gas pressure.

3) If the error recurs, check the actual
pressure of the gas spring.

1) Check if the load has been correctly
estimated for the robot.

2) Check the load information and
reestimate the gas pressure.

3) If the error recurs, check the actual
pressure of the gas spring.

Delete the gas spring pressure test
command.

| 1) Estimate the load and then test the gas
| spring. pressure.
| 2) If it is not possible to estimate the load,

change the gas spring test options to
perform the estimation only.

1) Check if the load has been correctly
estimated for the robot.

2) Check the load information and re-
estimate the gas pressure.

3) If the error recurs, check the actual
pressure of the gas spring.

1) Check if the load has been correctly
estimated for the robot.

2) Check the load information and re-
estimate the gas pressure.

3) If the error recurs, check the actual
pressure of the gas spring.

1) Estimate the load and then test the gas
spring pressure.

2) If it is not possible to estimate the load,
change the gas spring test options to
perform the estimation only.

1) Carry out tool load validity setting.
2) When the tool load validity cannot be

5-5

HYUNDAI
ROBOTICS

PH



Gas spring pressure test

validity not checked | while the load validity is | checked, enter the correct additional
status) not checked. weight for the axes, and carry out load
estimation.
3) When the tool load validity cannot be
checked, change “stop state gas pressure
estimation” to “invalid.”
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5. Error & Warning
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