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1. Overview Servo hand

1.1. Specification

(1) Method of operation: AC servo motor by a ball screw

(2) Control section: built within the robot controller
Controls hand position, speed, or squeeze force

(3) Basic Function: controls the servo hand manually
Controls  the location for attaching/detaching a  workpiece

automatically/manually
Controls electric current

(4) Servo hand main body specifications

- Stroke (Max, Min)
- Maximum squeeze force

(5) Control specifications

Item data Remarks
Squeeze force error 4%
Minimum practical squeeze 50Kgf

force setting

Maximum squeeze force setting 999kgf ) .
Data are subject to change according
to the servo hand specification.

Practical squeeze force 1kgf
resolution
Maximum stroke setting 3000mm
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1. Overview

1.2. Servo Hand Operation Flowchart
Following the charts compare operation flows of pneumatic hand and servo hand.

[Pneumatic hand]

Assign input/output

Teaching Test operation Normal operation
signals

tep, functi =) (verification of =) lity stabilizati
(step, function) ced s (Quality stabilization)

[Servo hand]

i . . Servo hanger data Palletize, pattern
Additional axis setting | ==) setting =) register setting
=) Teaching =) Test operation (trace, =) Normal operation
(step, function) attach/detach condition) (Quality stabilization)

(1) For a servo hand, set the additional axis constant, referring to “Instruction Manual (Additional
Axis Function)”, to operate the servo hand using a motor.

(2) Setthe servo hand data to attach/detach a workpiece.

(3) Set the information for palletizing.
(Refer to “Palletizing Manual”)

(4) Proceed with Teaching palletizing program.

(5) Review and confirm the trace of the palletizing program as well as the condition of
attaching/detaching a workpiece.

(6) Start the normal operation of the servo hand.
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Servo hand

1.3. Getting started Teaching
Before you begin Teaching, you should set up below operation.
(1) Verify that the data (robot type and the additional axis) for the robot main body is set.
(2) Verify that the standard position of the servo hand axis is set.

(3) Verify that the servo hand data are set corresponding to the using environment (i.e. distance
of opening/squeezing, squeeze force, etc.).

(4) Verify that the palletizing pattern information is normally set.

(5) Read TPalletizing Manual; thoroughly to understand how to create a palletizing program
before proceeding with teaching steps.
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2. Environment setting

Servo hand

2.1. Registration of robot type and additional axis constant

2.1.1. Setting robot type and the number of additional axes

(1) Enter the Engineer Code (R314)

(2) In Manual mode, select [[F2]: System; — [5: Initialize; — [2

selectiony .

RS 2002 TUTTEFRIT e MAND AL e e SR TP

condition

: Robot type

Vertical articulate(~200Kg} ® 1t D
Aoystern/Initialize/Robot type selection, | | r L
14 ¥5050-m & HC165-00
Windaow
Fiun to ;
2 HHI00SL-01 8: HE165-02 BRI
o | — J
3 ¥51004-01 10: HS1B5-11
o Jog Soft
inchi keyboard
e 4: HCTE0L-00 11: HS1650-01 sybear
5 HH130L-02 12! H31650-02
QuickOpen User key
— E: HS150L-01 13 H51655-02 A
. F
T HP160-00 14: H3200-03
L= After selecting the itern and entering the value. press the [ENTER] kew. - FEERY
2 - S N e & W _

Figure 2.1 Robot Type Selection

(3) After selecting F[F2]: System; — T5: Initialize; — F2: Robot type selection; in

Manual mode, define number of additional axes to use, and press
following message will be prompted in the information frame.

LT 02 T0TVTRRIT T T MANDAL s e T PM

condiion - Robot type selection

[HP1ED-00 ( Serlal number: [N 3

Fun 1o Additional axes number = |2

= Jog
inching

QuickOpen

el Enter the serial number,

SR ——

Figure 2.2 Entry of number of additional axes

"IF7]

Manual
output

iy

Window
adjustment

(3

Soft
keyboard

User key

Ar

PREV/ME=T

: Runy . The
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2. Environment setting

(4) Press “Yes” and “Set the number? [Yes]/ [No]” message will appear. When “Set additional
axis parameter?” message pops up, press “Enter” to define the additional axis parameter.

Heclolrd = Manual
Sondfion | yertial articulate(~200Kg) ® t Lt
S5ystern/nitialize/Robot type selection, | | r |
10 ¥5080-01 8 HC165-00
Window
Run 1o i
2: HHIDSL-01 9: HS165-02 ksl
3 ¥51004-01 Hig Robot. Contraoller
= Jog . Soft
inching [— 4 Ho130L-00 \?() Set additional axis parameter? keyboard
= EMTER F..
— "
5 HH130L-02
QuickOpen User key
—_ 6 HS150L-01 13 H31653-02 A
. F
T HP160-00 14 H5200-03
Help

After selecting the itern and entering the value, press the [ENTER] key, [ FREV/MEST

?

Figure 2.3 Additional Axis Parameter Setting Menu

(5 In “Additional Axis Parameter” setting, define axis specification, axis location, reduction
ration, soft limit range, AMP specification, etc., as seen in the below figure.

Record = Manual
condiion 1, Additional axis parameter output
I Axis spec = Base S Positioner Ji Bervo hand: I
P O () Servogun () g @i E 1y
Awis configuration = ILinear
Window
Fiun ;
un e fiis lacation = BD T Dsp T Axis [ 2 Brake =[5 adjustment
GEZD@J Reduction ratio = [+ & | w0/ | 100 Crarn/rev] D
o Saftlimit = Min | 0,000 Max | 0,000 Crarn]
Jog Soft
inching AMP spec S T (HX 25-P) keyboard
= Motor spec = [FORW & - [TSMIENGEESS v
Maximum speed Accel, time
QuickOpen Acc/Dec param = =59 [mm/'s] | 1000 [ms] User key
: Ar
I Select the specification of axis, REERY

?

Figure 2.4 Additional Axis Parameter Setting
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Servo hand

2.1.2. Additional axis parameter setting

(1) Select T[F2]: System; — [5:Initialize; — '5: Additional axis parameter; from the menu
in manual mode.

Record | el Manual

condition

Initialize ﬁ L ) output
Faystern, | | ] |
e, i Systern format I 8 Traverse awis sync parameter s
Windaow
Fiun to ;
E 2: Robot type selection adjustment

* 3t Usage setting

o Jog Soft
inchi keyboard
el O 4: Serial encoder reset Sl
7 @ b additional axis parameter

QuickOpen User key

iy E: Mechanism seting A
5 :
}*{ 7: Unit setting

helo After selecting the item and entering the value. press the [ENTER] key. | PREV/NEXT

7 i e e —
Figure 2.5 Additional axis parameter Setting Menu

¥ To select the above item, move to the menu screen
= as entering the Engineer code (R314) in Teaching mode
= in the Motors off status
= while locating at an additional axis.
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2. Environment setting

(2) Define the additional axis parameter.

Record |l il Manual

condiion 1, Additional axis parameter output
I Axis spec = Base S Positioner Ji Bervo hand: I
P O () Servogun () g @i E 1y
Awis configuration = ILinear
Window
Run t ;
un e fiis lacation = BD T Dsp T Axis [ 2 Brake =[5 adjustment
GEZD@J Reduction ratio = [+ & | w0/ | 100 Crarn/rev] D
o Saftlimit = Min | 0,000 Max | 0,000 Crarn]
Jog Soft
inching AMP spec S T (HX 25-P) keyboard
= Motor spec = [FORW & - [TSMIENGEESS v
Maximum speed Accel, time
QuickOpen Acc/Dec param = =59 [mm/'s] | 1000 [ms] User key
: Ar
Help PREV/MEXT

Select the specification of axis,

Figure 2.6 Additional axis parameter setting

AWarning

® While up to six additional axes in total may be set for Hi5 Controller, only one axis can be
defined for the servo hand.
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Servo hand

Additional axis parameter

1)

(@)

®3)

(4)

Axis specification

Select an additional axis type from <base, servo gun, positioner, jig, servo hand>.

When deciding an additional axis specification, the order of [base — servo gun — positioner
— jig — servo hand] should be observed, according to the logical order of the additional axis.

Axis configuration

Select the operating form and direction of the axis.

Select <X> for front/rear axis movement, <Y> for left/right axis movement and <Z> for
up/down axis movement when using a translation base axis (drive axis).

Select <Any> and execute [Base axis calibration; if the base axis is not installed in the
same direction as the robot coordinate system.

Select Rx/Ry/Rz or <Any> and execute 'Base axis calibration; for a rotation base axis, in
the same manner as for translation base axis.

Referto "servo gun function manual; if setting servo gun, and "Positioner synchronization
function manual, if using positioner.

Axis location

Assign mechanical configuration of additional axis to be used by user.

BD =[1](1~2) => Assign BD542 board No. (2DSP/1Board)

DSP =[1](1~2) => Assign DSP No. inside of DSP BD542 board. (4Axis/1DSP)
Axis =[4](1~4) => Assign axis No.

Ex.) If assigning as 1,1,4 for setting additional axis No. 7...
Basic axis 6 axes — main 3 axes (BD542 No. 1, DSP No. 1, 1~3 axes)
3 wrist axes (BD542 No. 1, DSP.No. 2, 1~-3 axes)
Additional 1 axis (BD542 No. 1, DSP-No. 1, axis No. 4)

Reduction ratio

Register the moving distance of the axis per motor rotation.

Register the moving distance of axis per number of motor rotations in mm, and the rotation
angle of the axis per motor rotation in degrees for translation axis. Set “+” for symbol if the
grid value of the additional axis is increased, and “-” for symbol if the grid value of the
additional axis is decreased, since the forward direction of the motor (direction of encoder is
increased) conforms to the direction of axis motion. Please refer to the following examples.

Ex. 1) For a rotation axis using 1/100 reduction gear only...
Axis rotates 360 degrees with 100 rotations of the motor,
Reduction ratio = + 360 / 100 [deg/rev]

Ex. 2) For a translation axis using 1/20 reduction gear and PCD 110mm rack and pinion...
Axis moves 110xPhi (=3.14159)=345.5749[mm] with 20 motor rotations
Reduction ratio = + 3455749 /200000 [mm/rev]

Ex. 3) For a translation axis using 1/5 reduction gear and Lead 5mm ball screw...
Axis moves 5 mm with 5 motor rotations
Reduction ratio = + 5/ 5 [mm/rev]

/ HY
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2. Environment setting

(5) Soft limit
Set valid moving zone of robot (Soft limit of additional axis).
If setting translation axis in [mm] and rotation axis in [degrees], setting values will be reflected
in T[F2]: System; — 3: Robot parameter; — '3: Soft limity .

(6) AMP specification
Select the AMP specification to be used for the additional axis.
Select the AMP specification by selecting the IPM signal form and inputting Hall Sensor
specification as a number from 0 to 5. The form specification of AMP is as follows.

=  AMP (DRIVER UNIT) model number formation; \
SAlpolg Vooo-oo-oooo-XXX
A

T A A A A A A
Servo Amplifier

Number of configured axes (1)
IPM symbol — 1 axis
Number of configured axes (1)
IPM symbol — 1 axis
Version No.

Change history (a, b, ...... )
Hall Sensor per axis
Year of manufacture
Month of manufacture

Qerial number j

2-7 / "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



Servo hand

The following rated capacity will be given according to IPM symbols and Hall Sensor symbols.

AMP Model IPM symbols IPM Hall Sensor AUl Seelis
Current rate current
L 150Apeak 0 140.62Apeak
X 100Apeak 1 93.75Apeak
Y 75Apeak 2 46.87Apeak
Large
Z 50Apeak 3 28.12Apeak
4 18.75Apeak
5 9.37Apeak
A 30Apeak 3 28.12Apeak
Small D 10Apeak 4 18.75Apeak
5 9.37Apeak

(7) Motor specification

Select the motor specification used for additional axis.
Select motor capacity first, and then select motor specification.

(8) Acceleration and deceleration parameter

Set the maximum speed and acceleration time of the additional axis.

These setting values will be applied in the same manner as the setting values of T[F2]:
System; — T3: Robot parameter; — T34: Accel and decel parameter; . The maximum
speed of the additional axis is assigned by the user, and is restricted according to the rated
speed of motor.

If vibration occurs during the operation of an additional axis, acceleration time should be
adjusted.

/ HY
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2. Environment setting

/!\Warning

® |n case of setting additional axes for both base and servo hand axes, register them for the
base axis and the servo hand axis, respectively.

® Up to six additional axes may be registered.

® Only one additional axis can be registered for the servo hand. Examples of setting additional
axis are as follows.

Table 2-1 [Example 1] Setting an additional axis for the servo hand onl

Additional axis AXis spec Hand number

1st axis Servo Hand 1

Table 2-2 [Example 2] Setting additional axes for both the base and the servo hand

Additional axis AXis spec Hand number
1st axis Base -
2nd axis Servo Hand 1

® Multi servo hand is not available.

® Once additional axis and/or servo parameter settings are complete, re-supply the main power
of the controller and verify that no error occurs in relation to encoder. Refer to  TController
Repair Manual; for any error.

® If the servo hand axis is normal without any error, conduct an encoder calibration.
Once the encoder calibration is complete, supply power to the motor (Motor ON) and operate
the additional axis at a low speed. Meanwhile, verify that a Bit constant is accurate.
To verify an accurate Bit constant, compare the servo hand axis data displayed on the
monitor to the actual distance that the servo hand travelled, if both data are identical.

® |nspections and tuning (speed adjustment, gain, etc.) on structural assemblies are required if
any vibration or shaking occurs during the manual and/or automatic speed operation.

2-9 / "HYUNDAI
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Servo hand

2.2. Servo Hand Standard Position Setting

(1) After confirming the normal operation of the servo hand, set the standard position of the
servo hand axis.

(2) In Manual mode, select [F2]: System; — '3: Robot parameter; — '2:Axis constant to
rung .

(3) To set a standard position, squeeze the moving hand (right) to the stopper of the fixing hand
(left) along the direction of a force, and then record the axis data.

Direction of

force

Servo hand movement
distance (stroke)

Direction of force

H;d Servo hand (moving)
(fixing) Standard position
— the_axis value O (zero)

Figure 2.7 Servo Hand Standard Position Setting
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2. Environment setting

2.3. Servo Hand Parameter Setting

Set parameters to use with the servo hand in the menu, T'[F2]: System; — T4: Application
parameter; — T3: Palletizingy — [3: Servo hand parameter .

If an additional axis is registered for the servo hand, an initial value is set as creating a constant file.
Adjust the value in accordance with the squeeze force condition.

2.3.1. Servohand parameter

1)

(2)

®3)

(4)

(5)

(6)

Max close position [-3000 to 3000jmm
Refers to the maximum distance of squeezing the servo hand, this is also a target position of
automatic/manual squeezing.

Max open position [-3000 to 3000]mm

Refers to the maximum distance of opening the servo hand, this is also a target position of
manual opening. In automatic opening, this information is considered an opening limit.
While no opening offset distance is entered in HANDOPEN command, if the servo hand
opening exceeds the opening stroke, "E1327 Servo hand maximum open position is
exceeded; error will occur.

Squeeze speed [1 - 1000]jmm/s
Refers to the movement speed of the servo hand (moving side) while being squeezed.

Squeeze force match rate [1 - 100]%
If an actual squeeze force reaches within the squeeze force range set during the squeeze
force match assessment, the squeeze force is determined to match.

Squeeze force error detection delay [0.0 — 5.0]sec

Determines the time from beginning squeezing to when the squeeze force matches the
setting. If the squeeze force does not match within this time set, TE1329 Servo hand
squeeze alignment detection time is exceeded; error message will be indicated to stop the
operation.

Squeeze force - Current table

Defines the relationship between the squeeze force occurring at the servo hand and the
electric current level of which current is applied through the motor. The Squeeze
force-Current table is available for setting electric current values for any of 5 squeeze forces.
The upper and the lower limitations of squeeze force set here further become the range
limitation for squeeze force of automatic or manual operation. As an assigned electric current
may be different from an actual electric current, it is recommended that both electric currents
be observed to create the Squeeze force-Current table.
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Servo hand

2.3.2. Servo hand parameter setting

(1) Select f[F2]: System; — [4: Application Parameter; — [3: Palletizing; — 3: Servo
Hand Parameter

(2) The following screen will appear.

Rocord ket o o s L il M

condiion — Servo hand parameter output
f;? Maw close position = |n mrm It
[l o B
Max open position = |0 mrm
- Windaow
Run to Sgueeze speed = [ mms adjustrnent
Squeeze force match rate = |0 % D
Gﬁ]d] Squeeze force fault check time = |0 s
|
ininhigng === Squeeze force-Current table === kegfshnglard
— Squeeze(kgf) Cornmand{&) Feedback({&)
k': (I @ o Ceng
P 1] 0 [
QuickOpen 3 @ 0 0 User key
= o i i F &
5 [0 0 0
Help PREV/MEXT

Enter the maximum sgueeze location of servo hand for squeeze of the workpiece, [-3000 - 30001

?

(3) Enter values and press [SET].
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2. Environment setting

2.4. End

Once the configuration is complete, move to "Service / 5: File manager;menu and save ROBOT.MCH,
ROBOT.CON file into an auxiliary memory (e.g., USB).

2-13 / "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



A HYUNDAI

HEAVY INDUSTRIES CO..LTD.



<

0000 008 YV

' !

-
"v

[N
[



'f 3. Teaching Servo hand

Record steps and enter HANDPRES and HANDOPEN commands so that the operation of a
workpiece can be executed by Servo hand manually or automatically.
Prior to beginning teaching, verify that the following steps are completed.

(1) Set parameters for robot body.

- Registration of additional axes (Servo hand axis, Servo parameter)
- Encoder offset, Axis constant, Softlimit, Servo hand parameter etc......

(2) Assign a user key.
- Servo hand manual squeezing, servo hand manual opening

(3) Complete the servo hand axis basic operation (jog) and servo tuning.
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3. Teaching

3.1. Manual squeeze/open

In Teaching mode, manual squeezing or opening of the servo hand axis is available. With simple
operation, servo hand can be squeezed and moved to the maximum opening position, allowing easy
Teaching.

3.1.1. How to Operate

Before squeezing/opening servo hand manually, assign Tsvhand man press: Servo hand manual
squeezingy; and fsvhand man open: Servo hand manual opening; in SHIFT + user key.

L Eital SEHY
NEIZ Nrewisl HF ®
PEI=E] Ep
DoOME EHZ HE 2 D
GED@ 452 WAIT DIZ W2 2=
| N
F0IE 530 [MEHE] ~Z0H2 AEEIHC
= 531 [MEHE] S
QuickOpen AR
= ﬂf
CEY PREYAME =

b Ml e

Figure 3.1 User Key Setting

LEES M_Em s~sme
Elz208 28B4 H W0 B HALUS 15 HEH B 2sst T0 i
- ? 0002 Hig| ALL MECH | [0JHP 160-00 = Fl< 250mm/= _ |
& MOVE P.5=60% A=1.T=1 — | — | — Ly
EZ Z2O" __
HsiEtg) FobotHPTE0-00, Baxes. Osteps II| 2 F] 4 5 3 7 5 7] PR
HAWDPRES OL=0,0,PR=50 =
HANDOPEN OL=0.0 El n 11 12 13 14 15 16| = D
Cmd wlwm|w|afale|ala
P N - N I e R O 1 Y -
.ijgg 3| 0M | B/ WM\ | WL LSTEFHE
- 41| 42 | 43| 44 | 45 | 46 | 47 | 4B

49 | G50 [ Bl | B2 | B3 | B4 | E5 | &G

B7 | 58 | B9 | 60 | Bl | B2 | B3 | &4
QulckOpen Bo | BB [ B7 | BE | B9 | O[T | W AER
T M| TS| | T e | 79| &l
1 | B2 | 83 | &4 | 85 | 86 | &7 | &8 AF

49 | o0 [ 91 | 9 | 95 | 94 | 95 | 95 | ¢~

Pl

EEE ‘ PREV/NEXT

Figure 3.2 Manual operation of squeezing/opening of the servo hand axis
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Servo hand

(1) Select the manual mode and, select the motor ON.

(2) In Teach pendant, press [SHIFT] together with a corresponding [F] key assigned for
Fsvhand man press; or svhand man openy .

(3) Proceed to squeeze/open the servo hand manually as seen in the below figure.

Direction of force
Opening stroke
«_h Squeezing stroke
Direction of force
Hand Hand Only when ENABLE]+F key are pressed:

(fixing) (moving) Squeezing: shift as far as the squeezing stroke
Standard ©Qpening: shift as far as the opening stroke

position

Figure 3.3 Manual operation of squeezing/opening

Notes

® The operation of squeezing stops when the squeeze forces match together while the
operation of opening stops when the opening reaches at the maximum opening position.

® The squeeze speed at the servo hand axis corresponds to the servo hand speed parameter.
The opening speed at the servo hand axis corresponds to the maximum speed of the servo
hand axis.

® If the [F] key is released during operation of squeezing/opening, the operation will stop.
Releasing the [SHIFT] key only however does not stop the operation. If the [F] key is pressed
again, the operation moves forward from the previously stopped position.
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3. Teaching

3.2. Jog Operation of Servo Hand

To operate jogging of a servo hand in Teach pendant, set the additional axes mechanism in System

I5: Initialize; — 76: Mechanism Setting; screen.
JNEZH = ASmE
FE Tmaus 2 wess
SAM HAHLIE HEP A E}Ug\:l
=} [ gy BN
5 2= I lﬁ TE »
e H 22 Wy [FEy [FE v EHTE
Y =5 MD o 2F o IE‘—}?: v D
Cad R B M w [FEv [FEw
= T HEAE i TEN [FEN
S IE SEEIHE
=
QuickOpen M2
J X

e PREV/NEXT

Figure 3.4 Mechanism setting

Press [Unit/Mechanism] of Teach pendant. The mechanism number and the axis number are indicated
on top of the Teach pendant.

1 28 E [ /90

SEEY
EEERE SEAH B aEsE T
E/) 0002 1071 ALL MEC £ Bl< &50mmy's | — ‘ — |
. MOVE P,5=60%, 4=1,T=0 — | —— | — W
EEE=
T = RobotHFTR0-00, baxes, Osteps HEH
HAMNDPRES OL=0.0,PR=50 0,093 deg
HAMDOPEN 0L=0,0 89,072 deg !__l
(Pl AT Ane TN E

Figure 3.5 Mechanism (Servo hand axis) when available for jog operation

Press [X-] and [X+] keys according to the axis order to control the servo hand axis manually. As only
the jog key is available for operating corresponding to the order of additional axes set in the
mechanism, jog operation by robot is not available. The servo hand axis will have the same jog

operation regardless of the system of coordinates. The maximum speed of jog operation at the
additional axis is limited by 250mm/sec.
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Servo hand

3.3. Recording Steps

(1) The servo hand position is recorded as an additional axis by [Record] key of Teach pendant,
same as the robot axis.

(2) Record the squeeze position of a workpiece temporarily.

(3) Conduct manual squeezing/opening and examine the squeeze position that the workpiece
can be safely handled.

(4) Finally determine the step position.

/ HYUNDAI 3-6

HEAVY INDUSTRIES CO..LTD.



3. Teaching

3.4. Recordation of Servo Hand Squeezing/Opening Commands

3.4.1. Servo Hand Squeezing Command (HANDPRES)

With respect to squeezing of servo hand, two parameters are to set as follows.

HANDPRES OL=0.0, PR=50

(1) OL: Squeeze offset distance [-2000 - 2000]mm
This sets a position to start squeezing at the servo’s moving hand. The position to start
squeezing is determined by adding the squeeze offset distance to the Teaching point. If the
squeeze offset distance has a negative (-) value, the position to start squeezing will be
determined further inside than the Teaching point.

(2) PR: Squeeze force [1.0 - 1000.0]kgf
This is the factor to determine the strength of the force squeezing a workpiece. Thoroughly
review the squeeze force value before input to ensure that an actual workpiece would not get
damage.

Note

® The servo hand squeeze function must be recorded as the first function in the step.
Otherwise the function will not be executed.

® The target position of the step where the servo hand squeeze function (HANDPRESS) is
located may be the very Teaching point as recorded, or higher or lower than the point, subject
to the squeeze offset distance as set in the function. The reason being is to reduce the cycle
time by adjusting the point to start squeezing according to the size of a product for handling.

® |f the point to start squeezing as calculated from the squeeze offset distance is lower than the
maximum squeeze position of servo hand, TE1328 Servo hand maximum squeeze position
is exceeded; error will appear.
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Servo hand

3.4.2. How to Operate
(1) Select Manual mode.

(2) Move the robot/servo hand axis to the point where to start squeezing and press [Record] key
to record the step.

(3) After entering HANDPRES command, enter fsqueeze offset distance; , squeeze force
parameter; .

(4) To do so, choose a program for Teaching and select f[F6]: Command input; — [[F6]:
Handling; — "[F6]: HANDPRES; .

pEEL] _ ssge
Elz23y Jasma GRSl FHALS | L IHEA  B: aEss T0
- 0002 2 ALLMECH | [11J5 = [E< 250mm/'s | ‘ _
L& MOVE P.8=60%.4=1,T=0 — | —— | — i W
ERZE0%
s Robot:HPT60-00, Baxes. At
SR TEPAN] o] =Tt =2 a] WAy W] =10 s} g 0,033 deg S EE
HANDPRES OL=00PR=R0 " l .97 deg K4 T D
Cad HENOOPEN UL=0.0 v -0.012 deg
-0.014 deg 180.0
| 203,695 mm 0.0
EmLIE| T60.0 LEEIHE
=
L
QuickOpen AERE|
I: &
- 3
EEo } m PREM/NEXT

Figure 3.6 HANDPRES Command Input
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3. Teaching

3.4.3. Servo Hand Opening Command (HANDOPEN)

With respect to opening servo hand, the following parameter is to be set.

HANDOPEN OL=0.0

(1) Opening offset distance [0 - 2000]

This sets a position of opening the servo’s moving hand. The opening position is determined
by adding the opening offset distance to the Teaching point.

Note

® The servo hand opening function can be located at any part of the step.

® The target position of the step where the servo hand opening function (HANDOPEN) is
located is the very point as recorded in the memory at Teaching. To ensure the safe handling
of a workpiece, set the accuracy level of the step condition as 0 (zero).

)

If the opening point as calculated from the opening offset distance is higher than the
maximum opening position of servo hand, TE1327 Servo hand maximum opening position
is exceeded; error will appear.
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Servo hand

3.4.4. How to Operate
(1) Select Manual mode.

(2) Move the robot/servo hand axis to the point where to start opening and press [Record] key to

record the step.
®3)
(4)

After entering HANDOPEN command, enter

To do so, choose a program for Teaching and select

F[F6]: Command input;

Fopening offset distance .

Handling, — [[F7]: HANDOPEN,
g S
PEES — »EEH
Bl Z2d JJAMMmA [ 250 DHALUS ITZ.ﬂJ{N\ B:2E22 | T0
B; 1002 04 ALL MECH | [11J5 = B< S0mm/s| | — | —
& MOVE P.5=60% 4=1.T=0 — | ——— | —— [y B
EEZEOHW __
asce) FobotHPTE0-00, Saxes, HEH
HAMDPRES OL=0.0.PR=50
HANDPRES OL 50
O B
HANDOPEM OL
- ETEE LEEI|EE
m
X
QuickOpen ALB R
: ‘;
T E Mot N2,
C2g | ' PREV/MNEX

Figure 3.7 HANDOPEN Command Input
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4. Automatic operation Servo hand

4.1. Step movement

Describes the operation of servo hand axis and the robot axis when moving a step (position).

(1)

(2)

®3)

(4)

()

(6)

(7)

Interpolation Off
Servo hand axis and robot axis start simultaneously and reach the target position at the same
time.

Linear interpolation

Servo’s fixing hand reaches at the target position by linear interpolation (trace, position to be
maintained).

Same as “interpolation OFF” operation, servo hand axis and robot axis start simultaneously
and reach the target position at the same time.

Circular interpolation

Servo’s fixing hand reaches at the target position by circular interpolation (trace, position to
be maintained).

Same as “interpolation OFF” operation, servo hand axis and robot axis start simultaneously
and reach the target position at the same time.

Shift
All functions for shift (offline, online, search, palletize) are applied for the robot only. Servo
hand axis is only moved to the position as recorded.

Coordinate transformation
Only shift elements for the robot are transformed. The target value for the servo hand axis is
to be written same as recorded.

Applying pendant program calls
As writing a relative program, only the relative position for the robot is applied. The target
value for the servo hand axis is to be written same as recorded.

mirror image
Only applicable when the base axis is selected for additional axis specification. Not
applicable for the servo hand axis.
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4. Automatic operation

4.2. Servo Hand Squeeze/Opening

The operation of squeezing or opening of the servo hand axis for handling a workpiece is as shown in

the following figure.

S3

S1

The squeeze force is continuously maintained _
from S2 through S5. After servo opening, the “

E squeeze force of its moving hand is released. E

s2 S5 @j
@J : HANDPRES HANDOPEN H
The servo hand grabs the box with the The servo opens the hand to the
squeeze force as set in the servo hand opening position as assigned.

squeeze speed at a Teaching point or
opening point.

Figure 4.1 The operation of squeezing or opening of the servo hand for handling a workpiece

(1) If the step where HANDPRESS function is recorded is used, the robot moves to the position
as recorded from the previous step position. The servo hand’s moving axis moves to the
point where the squeeze offset distance of the HANDPRES function is added to the recorded
position. Meanwhile, both the robot axis and the servo hand axis reach the target position at

the same time.

(2) Start squeezing with the squeeze force as defined. This time, the movement speed
corresponds to the servo hand’s squeeze speed.

(3) When the squeeze force matches, grab a workpiece and move to the step for loading.

(4) Move to the step where HANDOPEN function is recorded and open the servo hand to the
opening position as set. Meanwhile, the servo hand axis reaches at the maximum speed.

(5) Once opening is complete, move to the next step.
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Servo hand

/!\Warning

® In Manual mode, step forward/backward is always available for operating regardless the
selection of the step forward/backward function in the configuration.

® Servo hand axis’ squeeze/opening positions should not exceed the soft limit position.
® Adesired work may not be fulfilled if squeeze force of the servo hand axis is too weak.

® Consider the distance between a workpiece and the position to start squeezing to adjust the
accuracy level of the step that contains HANDPRES function.
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lf- 5. M0n|t0r|ng Servo hand

5.1. Servo Hand Axis Monitoring

5.1.1. Display Iltems

Verifies the encoder of the current value and the assigned value of the servo hand axis as well as the
angle from each axis’ data, squeeze force, electric current, and distance between hands from the
servo hand data

(1) Encoder data
Displays the encoder value of the servo hand axis (bit)

(2) Current data
Displays electric current flow at the servo hand axis and the assigned electric current (A)

(3) Squeeze data
Displays the actual squeeze force calculated from feedback current and the assigned
squeeze force (Kgf)

(4) Distance between hands
Displays the distance between the standard position and servo hand axis (mm)
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5. Monitoring

5.1.2. How to Operate

(1) Select T[F1]: Service; — [1:Monitoring; — 79: Servo Hand Axis Datay .

(2) Select T[F1]: Service; — [1:Monitoring; —  T1: Data of each axis;

(3) The following screen will appear.

JEZH B £ — smsme
El=2dg 2amd e FHAUs LaEN  Bassz | T )
B) nane fire} ALL MECH | [11J5 = B¢ ZEDmm/s‘ — | — | * |
£ MOVE P,5=60%,4=1,T=0 CH=0,50=0 - _— el
MEHE HIOIE B
ALY Robot:HP160-00, baxes, Osteps HEE
HANDPRES 0OL=0.0,PR=50 HEOOH
Cnd HANDPRES OL=0.0,PR=50 23 HOlES (]
HANDOPEN OL=2000 2 Ael
.E_jgfg HANDOPEN OL=0.0 Jem—
=
=
QuickOpen AR AR
® 3
==t I | PREW/MEX

i

Figure 5.1 Servo Hand Axis Data
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6. Exception and Error Handling Servo hand

Code E1328 Servo hand maximum squeeze position is exceeded
The squeeze position of servo hand squeeze step is lower than the maximum squeeze
Description | position set in the [System/Application Parameter/Palletizing/Servo Hand Parameter
Setting] menu.
M Either extend the offset distance of the servo hand squeeze step or reduce the
easure - o N
maximum squeeze position in the servo hand parameter setting menu.
Code E1329 Servo hand squeeze alignment detection time is exceeded
While squeezing at the servo hand squeeze step, the squeeze force fails to reach the
Description | range set in the [System/Application Parameter/Palletizing/Servo Hand Parameter
Setting] menu until [squeeze error detection delay] time has passed.
1. Adjust the servo hand squeeze position.
2. Set “Squeeze force-Current table” in System/Application
Measure Parameter/Palletizing/Servo Hand Parameter.
3. Adjust the degree of squeeze force.
4. Adjust the squeeze error detection delay time.
Code E1452 Servo hand environment setting error
. HANDPRES and/or HANDOPEN commands are attempted at automatic operation
Description . o
mode when the configuration is not set for the servo hand.
Measure Verify if System/Initialize/Additional Axis Constant Setting/Axis Specification is set for

‘servo hand’.
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