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Small, affordable, easy to operate!

The new Solenoid Gripper

Compact and lightweight electric gripper
that fits in the palm of the hand. '

The price is as low as an air chuck.
The motorization also contributes to energy saving.

3 | ON/OFF control with a single wire

Opening and closing of the fingers are operated simply by ON/OFF signals. Continuous retention is
possible while still in the gripping or release state. With just a single wire, wiring is easy too.

Automatic switch wiring x 2

Outer diameter grip Inner diameter grip Air piping Wiring
(power, sensor signal wire) x 1
For For
air chuck solenoid gripper
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4 | Long life

* Results of durabilit‘y testing at IAl. é
Excellent durability, enabling operation of 30 million times or more.* conditons s not uaranicea SR




B GRS Series List

Model Size S Size M

Grip direction Outer diameter grip | Inner diameter grip | Outer diameter grip | Inner diameter grip

Model GRS-SEG GRS-SIG GRS-MEG GRS-MIG

Outer dimensions [mm] W26xD20xH68 W32xD24xH78

Weight [kg] 0.16 0.27 .
Opening/closing stroke [mm] 4 (2 per side) 4 (2 per side)

Max grip force [N] 10 (5 per side) 20 (10 per side)

Opening/closing time 0.03s or less 0.03s or less g
Operation frequency 120CPM* *Cycle per minute 120CPM* *Cycle per minute

Reference page P.3

B Model Specification ltems

GRS — _ |

Series 2 Type oke Drive g

—_ 4mm (2mm per side) Actuator cable (pigtail cable) length: 2 m

== d . C5 | Actuator cable (pigtail cable) length: 5m
- - . aT

Cable exit direction (Top)

STN | Sensor attached x 1 (NPN specification)
S2N | Sensor attached x 2 (NPN specification)
S1P | Sensor attached x 1 (PNP specification)
S2P | Sensor attached x 2 (PNP specification)
RCH | Rubber cover attached (chloroprene rubber)

Tm

Size S, inner diameter grip DBN NPN specification 3m

z=|lvw|o|=z

Size M, outer diameter grip PNP specification 5m

No driver box

Size M, inner diameter grip Specified length RSL | Rubber cover attached (silicone rubber)



G RS Solenoid Gripper

GRS-SEG/SIG

Gripper
" 1] 1] [ ] [ ]

Specification GRS 4
Items Series — Type —_ Stroke —_ Driver Box Cable Length —_ Options

SEG: Outer Diameter Grip 4:4mm DBN: Driver Box N: None Please refer to the

SIG: Inner Diameter Grip t(ezrr?ig‘e) (NPN specification) P:1m options table below.

P DBP: Driver Box S:3m
(PNP specification) M: 5m
N: No Driver Box XOO: Specified Length

H Correlation Diagram of Grip Force and Opening/Closing Stroke
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Outer diameter grip force (one side)

Horizontal
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Vertical
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Grip force (one side) [N]
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Opening/closing stroke (both sides) [mm]

Inner diameter grip force (one side)

(1) For outer diameter grip, it opens when conductive and closes when not conducting (normally closed).
For inner diameter grip, it closes when conductive and opens when not conducting (normally open).

(2) Since a spring is used for the grip mechanism, the grip force changes depending on the open/
closing stroke of the fingers. | 1 1 | 1 |

Grip force (one side) [N]

(3) To operate the solenoid gripper, a driver box is essential. E e T
Please refer to P.8 for specification details. Opening/closing stroke (both sides) [mm]

(4) Please refer to P.9 for gripper selection. .
(Note) The grip force changes depending on the open/closing stroke of the fingers.

Actuator Specifications Stroke and Operation Time/Frequency

Model Grip direction Max grip force (N) Stroke (mm) Stroke (mm) Operation time [Open/close] (s) Operation frequency (CPM*)
GRS-SEG-4-D-@-® Outer diameter 10 4
. . 4 0.03 or less 120
GRS-51G-4-D-@-@ Inner diameter (5 per side) (2 persside)

Legend (D Driver box (2) Cable length 3) Option *CPM: Cycle per minute

Cable Length Actuator Specifications

Item Description
Type Cable code - - - - "

Dri " Grip mechanism (chuck): Compression spring + cam mechanism

P(im) rive system Release mechanism (unchuck): Solenoid electromagnetism + cam mechanism

Standard type S(3m) Positioning repeatability +0.1mm
M(5m) Backlash 0.5mm or less per side
X X06 (6m) ~ X10 (10m) Finger guide Slide guide
Specified length X11 (11m) ~ X15 (15m) Mass 0.16kg

Name Option code Reference page
Actuator cable (pigtail cable) length: 2 m AC2
Actuator cable (pigtail cable) length: 5 m AC5
Cable exit direction (Top) aT
Sensor attached x 1 (NPN specification) (*1) S1N
Sensor attached x 2 (NPN specification) (*1) S2N See P.7
Sensor attached x 1 (PNP specification) (*2) S1P
Sensor attached x 2 (PNP specification) (*2) S2P
Rubber cover attached (chloroprene rubber) RCH
Rubber cover attached (silicone rubber) RSL

(*1) SIN and S2N can only be selected for DBN driver box.
(*2) S1P and S2P can only be selected for DBP driver box.

3 GRS-SEG/SIG

Ambient operating temp. & humidity

0 to 40°C, 85% RH or less (Non-condensing)

Degree of protection

1P20

Vibration resistance / shock resistance

4.9m/s? 100Hz or less

Compliant international standards

CE marking, RoHS Directive




G RS Solenoid Gripper

CAD drawings can be downloaded from our website.

www.robocylinder.de
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*1 The actuator cable (pigtail cable) is a robot cable.
The actuator cable (pigtail cable) standard length is Tm.
Can be changed to 2m or 5m as an option (model: AC2/AC5).

Actuator cable exit direction (Option)
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G RS Solenoid Gripper

-MEG/MIG [t

.gn:edc?t%cation GRS — I:l — 4 _ I:l - I:l - I:l

Items Series — Type —_ Stroke —_ Driver Box —_— Cable Length —_ Options
MEG: Outer DiameterGrip ~ 4: 4mm DBN: Driver Box N:None Please refer to the
MIG: Inner Diameter Grip t(ezrr?ig‘e) (NPN specification) P:1m options table below.
P DBP: Driver Box S:3m
(PNP specification) M: 5m
N: No Driver Box XOo: Specified Length

H Correlation Diagram of Grip Force and Opening/Closing Stroke

A
H

Outer diameter grip force (one side)

Horizontal
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Grip force (one side)
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Opening/closing stroke (both sides) [mm]

Inner diameter grip force (one side)
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(1) For outer diameter grip, it opens when conductive and closes when not conducting (normally closed). g *] 1 |
For inner diameter grip, it closes when conductive and opens when not conducting (normally open). % Ll | I I I I 1
a3} ! ! 4 |
(2) Since a spring is used for the grip mechanism, the grip force changes depending on the open/ Gy |
closing stroke of the fingers. 1|
(3) To operate the solenoid gr_ipper, a drivef box is essential. . ; ° i o 1 w1 I -
Please refer to P.8 for specification details. Opening/closing stroke (both sides) [mm]
(4) Please refer to P.9 for gripper selection.
(Note) The grip force changes depending on the open/closing stroke of the fingers.

Actuator Specifications Stroke and Operation Time/Frequency

Model Grip direction Max grip force (N) Stroke (mm) Stroke (mm) Operation time [Open/close] (s) Operation frequency (CPM*)
GRS-MEG-4-D-@-3 Outer diameter 20 4
. . 4 0.03 or less 120
GRS-MIG-4-D-@-® Inner diameter (10 per side) (2 persside)
Legend (D Driver box (2) Cable length 3) Option *CPM: Cycle per minute

Cable Length Actuator Specifications

Item Description
Type Cable code - - - - -
Dri " Grip mechanism (chuck): Compression spring + cam mechanism
P(im) rive system Release mechanism (unchuck): Solenaid electromagnetism + cam mechanism
Standard type S(3m) Positioning repeatability +0.1mm
M(5m) Backlash 0.5mm or less per side
X X06 (6m) ~ X10 (10m) Finger guide Slide guide
Specified length X11 (11m) ~ X15 (15m) Mass 0.27kg
Ambient operating temp. & humidity | 0 to 40°C, 85% RH or less (Non-condensing)
Degree of protection P20

Vibration resistance / shock resistance | 4.9m/s? 100Hz or less
Compliant international standards | CE marking, RoHS Directive

Name Option code Reference page
Actuator cable (pigtail cable) length: 2 m AC2
Actuator cable (pigtail cable) length: 5 m AC5
Cable exit direction (Top) aT
Sensor attached x 1 (NPN specification) (*1) S1N
Sensor attached x 2 (NPN specification) (*1) S2N See P.7
Sensor attached x 1 (PNP specification) (*2) S1P
Sensor attached x 2 (PNP specification) (*2) S2P
Rubber cover attached (chloroprene rubber) RCH
Rubber cover attached (silicone rubber) RSL

(*1) SIN and S2N can only be selected for DBN driver box.
(*2) S1P and S2P can only be selected for DBP driver box.

5 GRS-MEG/MIG



G RS Solenoid Gripper

CAD drawings can be downloaded from our website.

www.robocylinder.de
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*1 The actuator cable (pigtail cable) is a robot cable.
The actuator cable (pigtail cable) standard length is Tm.
Can be changed to 2m or 5m as an option (model: AC2/AC5).
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Options

NTEEN AC2/AC5

Although the standard length of the actuator’s pigtail cable is 1m, it can be changed to 2m/5m as an option.

| Model e} )

Although the standard outlet direction of the actuator's pigtail cable is on the side, it can be changed to the top outlet direction as an option.

m S1 N/SZN/S1 P/SZP Sensor 1 pc. Sensor 2 pcs.
One or two sensors can be attached.

Applicable models Sensor specification | Number of sensors | Single product model number
1 GRS-S1N-S
NPN
2 GRS-S2N-S
GRS-SEG/SIG e 1 GRSS1PS
2 GRS-S2P-S
1 GRS-STN-M
NPN
2 GRS-S2N-M
GRS-MEG/MIG onp 1 GRSS1P-M
2 GRS-S2P-M

(When ordering by single product model number, a mounting bracket and bolts will also be included)

m RC H l R S L RCH (chloroprene rubber) RSL (silicone rubber)
D[ Rubber cover can be added to opening/closing part
of the chuck.
Applicable models Rubber cover material Single product model number
GRS-SEG/SIG RCH GRS-RCH-S
(Chloroprene rubber)
GRS-MEG/MIG GRS-RCH-M
GRS-SEG/SIG RSL GRS-RSL-S
GRS-MEG/MIG (Silicone rubber) GRS-RSL-M

(When ordering by single product model number, a mounting bracket and screws will also be included)

7 Options



Driver Box

Driver Box

The driver box allows the solenoid gripper to operate by following ON/OFF signals from an external control device,
and controlling the current to suppress solenoid gripper heat generation.

BEModel Configuration

GRS - DB - [ |

Series - Type - 1/0 type

NPN specification
PNP specification
M Specifications HOpen/close Signal Input Specification
Item Description Item NPN specification PNP specification
Control target GRS-S | GRS-M Input voltage 24V £10% 24V £10%
Control method PWM current control Input current 2mA 2mA
Power supply voltage 24VDC £ 10% Leakage current 0.25mA max. 0.25mA max.
Maximum output current . ON voltage: 6.0V or less ON voltage: 18.0V or more
PP 2.8A 3.7A
(Release initial 40ms) Olpsriing g OFF voltage: Input voltage - 3.0V or more |  OFF voltage: Input voltage 3.0V or less
Maximum power consumption 74w 97w Isolation method Non-isolated Non-isolated
(Release initial 40ms)
&ﬁgﬁc&réﬂﬁl&g\n@é;elease retention 20w 21w ) . .
HIinternal Circuit Configuration
Power ¢ ption for grip status ow ow NPN ifcati PNP fcati
Open/close signal input Signal input dedicated for 24VDC (NPN/PNP selection) specinication specification
Position sensor signal output | Signal output dedicated for 24VDC (NPN/PNP selection) E— PP circuit
A " LED during release operation: Light ON (green) -
ezt i LED during gripping operation: Light OFF - . -
. OFF during normal operation » . 1
Manual switch Manual switch ON is enabled only when open/close signal input is OFF . [T 1] i
Ambient operating temperature 0to 40°C
Ambient operating humidity 85% RH or less (non-condensing) e 1
Operating ambience No corrosive gas [ e suppl E
Ambient storage humidity -10 to 65°C ONOFFinput [ON/OFF input
Ambient storage temperature 90% RH or less (non-condensing)
L ] 1=
Degree of protection 1P20 L] - . “ » . E
Mass 22 -
comalpower EIR
External dimensions 58mm (W) x 58.1Tmm (H) x 16mm (T) . - ;ww;fvnc . -
L] Lol
HSystem Configuration DC24V
. Power Suppl!
Host device PRy
( \ 24V ©
oV e
PLC Controller G ®

Solenoid )
gripper cable : Sgl_enOId
ripper
— Actuator cable PP

(pigtail cable)

Driver box
\§ J

ENames of Each Part HExternal View 29 a2 A)H(L

@ Slide switch

For manual grip/release. Ll -
(Enabled only when open/close signal from external device is OFF)

HSignal Names (power/control device side)

2 LED display i i _
Light turns ON via signals from the external control device. Wire color f Signaliname Description s
Light is also ON during forced ON via slide switch. White 24v 24VDC £10% power input
for driver box, solenoid gripper sensor
(® Power/control device side connector Black ov OV(GND)
Cables from power supply and host devices to be connected.
Brown ON/OFF Open/close signal input of solenoid gripper
@ Scl)’lrggleezf)llc(jiegflggzrecc(;[r?r:ectlon Red Sensor 1 Output of solenoid gripper sensor 1
Green Sensor 2 Output of solenoid gripper sensor 2

Driver Box 8



Reference Data

Gripper Selection Method

Check the required grip force
and allowable workpiece mass

Check the gripping point distance

Check external force
applied to fingers

m Check the required grip force and allowable workpiece mass

When gripping the workpiece with frictional grip force, calculate the required grip force as follows.

(1) For normal transfer

F : Grip force (N) ... Total sum of push forces of both fingers

M : Static friction coefficient between the finger attachment and the workpiece
m: Workpiece mass (kg)

g : Gravitational acceleration (= 9.8m/s?)

@ The conditions under which the workpiece remains statically gripped without
dropping are as follows:

mg

Fu>w F>

® Assuming a recommended safety factor of 2 for normal transfer,
the required gripping force is calculated as follows:

F>

mg
M x 2 (safety factor)

® When the friction coefficient is p0.1 ~ 0.2
mg
F>——x2=(10~20) x mg
0.1~0.2

For ordinary workpiece transferring

Required grip force: p 10~20 times or more the workpiece mass
Max. allowable mass: p- Not more than 1/10th to 1/20th the gripping force

F2 =) (=N

Friction
coefficient u

W [mg]

* The greater the coefficient of static
friction, the greater the maximum
allowable workpiece mass.
However, select a model that can
generate a gripping force of at
least 10 to 20 times this workpiece
mass to ensure safety.

(2) When considerable acceleration, deceleration, or impact force is

applied during transfer of the workpiece

In addition to gravity, a greater inertial force is applied to the workpiece. In this case, select a model

with an even higher safety factor.

When large acceleration, deceleration, or shock is applied

Required grip force: p 30~50 times or more the workpiece mass
Max. allowable mass: p- Not more than 1/30th to 1/50th the gripping force

BEZEM Check the distance to the gripping point

The distances (L1, L2) from the finger mounting surface to the gripping point have to fall in the ranges specified below.
If the limits are exceeded, excessive moments may act upon the sliding part of the finger and internal mechanism and it could shorten the service life.

GRS-SEG/SIG
Gripping point/overhang amount
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Gripping point L1 [mm]

GRS-MEG/MIG

Gripping point/overhang amount
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Gripping point L1 [mm]

Even if the gripping point distance is within the limit range, keep the finger attachment as small and lightweight as possible.
If the fingers are long and large, or if the mass is large, inertial force and bending moment during opening and closing may
worsen the performance and adversely affect the guide section.

9 Reference Data



Reference Data

Gripper Selection Method

BEEEN Check external force applied to fingers

(1) Allowable vertical load

Make sure that the vertical load applied to each finger is less than the
allowable load.

(2) Allowable load moment

Calculate Ma and Mc using value of L1 and L2. Make sure the moment
applied to each finger is less than the maximum allowable load moment.

@ The allowable external force when applying moment load to each claw is

M (Maximum allowable moment (N-m)

Allowable load F(N) > =
L(mm)x10

Calculate F(N) using L1 and L2.
Check that the external force applied to the finger is less than the
calculated allowable load F (N) (the smaller value of L1 and L2).

Model Allowable vertical| Maximum allowable load moment (N-m) .'\'A-t;
load F (N) Ma Mb Mc
GRS-SEG/SIG 150 0.62 0.62 0.99
GRS-MEG/MIG 240 1.08 1.08 2.64

1. The allowable value above indicates a static value. 2. Indicates the allowable value per finger.

* The mass of the finger and the workpiece mass are also part of the external force.
Other external forces applied to the fingers are the centrifugal force when swiveling
the gripper with the workpiece attachment gripped and the inertia force due to
acceleration/deceleration during travel.

*The load point above indicates the load position on the fingers.
The position varies depending on the type of load.
- Load due to grip force: Gripping point
- Load due to gravity: Center mass location
- Inertial force during travel, centrifugal force during swivel: Center mass location
The load moment is the total value calculated for each type of load.

Maintenance Parts
* Please indicate the cable length (L) in OO0,

Model CB-GRS-PCS[I[1[] solenoid gripper cable (e.g. 050 = 5m), maximum 15m
) 100+10 L
o
I
S} T
T
No. | Signal | Color | Wiring
1 +24V White
2 [GND _[Black|"VC'8
3 | ON/OFF [Brown
4 | Sensor1 | Red |AWG22
5 | Sensor2 |Green

Wiring layout

Reference Data 1 0
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The information contained in this catalog is
subject to change without notice for the purpose
of product inprovement
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IAl Industrieroboter GmbH
Ober der R6th 4
D-65824 Schwalbach / Frankfurt

Germany

Phone: +49-6196-8895-0
Fax: +49-6196-8895-24
E-Mail: info@IAI-GmbH.de
Internet: http://www.eu.lAl-GmbH.de

IAl America, Inc.
2690 W. 237th Street, Torrance, CA 90505, U.S.A
Phone: +1-310-891-6015, Fax: +1-310-891-0815

1Al (Shanghai) Co., Ltd

Shanghai Jiahua Business Center A8-303, 808,
Honggiao Rd., Shanghai 200030, China

Phone: +86-21-6448-4753, Fax: +86-21-6448-3992

IAl CORPORATION
577-1 Obane, Shimizu-Ku, Shizuoka, 424-0103 Japan
Phone: +81-543-64-5105, Fax: +81-543-64-5192

IAl Robot (Thailand) Co., Ltd

825 PhairojKijja Tower 12th Floor, Bangna-Trad RD.,
Bangna, Bangna, Bangkok 10260, Thailand
Phone: +66-2-361-4457, Fax: +66-2-361-4456

1A, the 1Al-logo, RoboCylinder™, the RoboCylinder™-logo, IntelligentActuator™ and the IntelligentActuator™-logo are trademarks or product names of IAl Corporation or of the subsidiaries in USA, China,Thailand or Germany



