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Selection/Installation Precautions; Operation and Maintenance

B Warrant Period and Scope

® Warrant Period
Warrant period shall be any of the follows that comes first.
The Warrant Period is:
1.12 months after installation.
2.18 months after delivery from our plant.
3.2500-hour operation

® Scope of warrant

We will be responsible for free of charge repair for any product fault under normal operation during the
Warrant Period except for the following items:

1.Flaking off of external coating or natural discoloration.

2.Replacement of consumables.

3.Damage resulting from earthquake, storm, flood, lightening, fire or other calamity or human error.
4.1mproper installation or use by the user.

5.Arbitrary modification of product without the consent of our company.

6.Using lubricant or grease other than that specified by the company.

7.Incomplete or erroneous maintenance and inspection.

8.Repairs done by third-party other than our authorized dealer.

Furthermore, we are only responsible for repairing our own products; we shall not be held responsible for
any damage resulting from the faulty product.

B Precautions

Safety Precautions for using CHELIC Products

For safely using the product, carefully read Safety Precautions and Operation Manual before selecting model
and using the product. These Safety Precautions aim to prevent any injury caused by erroneous use of the product.
Make sure you fully understand and observe precautions and markings given in the Operation Manual.

1.Safety Notes

Industrial products are the machinery having high-level of procedure design and extensive freedom of movements. In order to use CHELIC
products safely, the following safe relevant notes must be observed. Failure to take necessary safety measures or erroneous operation may
result in faults or damage of the product, or even injury, death or major incident of the user (including ones who install, operate, adjust,

or check the product).

A

> Incorrect operation may lead to death or severe injury.

> Incorrect operation may lead to death or severe injury.

A\ I

> Incorrect operation may lead to injury or damage of objects.

> Description of product operation sequence.

Operation Manual cannot describe all the details of the safety issues; the user is required to observe these precautions for building up
correct safety awareness and judging capabilities. Refer to product layout given in this booklet for product positions, basic rules for use,
and specifications. Furthermore, warning signs and Operation Manual of the product is for the use in Taiwan area only. For exporting
overseas, alterations must be made for the warning signs and the Operation Manual.

2.Special Precautions

The follows are important precautions on product operation. Further notes regarding installation, operation, checking and maintenance
are given in respective chapters. All these notes require strict observation.
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Warrant and Cautions

(1)Notes on Automation Product Index
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1.Safety Fence must be installed for preventing the operator getting injured by contacting moving parts of the product
when entering its range of movement.

2.Interlocking device for Open and Emergency Stop must be provided at the entrance of Safety Fence.

3.Avoid as far as possible accessing the machine via other positions than the entrance with the interlock device.

c DANGER
Severe injury may occur if getting contact with operating product.
© Do not enter the Safety Fence during an automated operation.
© For entering the Safety Fence, push down the Emergency Stop Button.
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(2) Prevent from Pinch of Hand

Pay attention to avoid the hand from being pinched by moving parts when operating the product.

f WARNING ——
roduci cation

Pinch of Hand may occur. uExanglles I
Do not reach your hand close to moving parts.

Keep distance from moving parts of product. P-SERVO

Operation
Instructions

(3)Operation Instructions

1.Peruse Operation Manual before installing the product. Carry out tasks and operation as instructed.
2.After perusing Operation Manual, also read Safety Precautions for using CHELIC Products before operating the product.
3.Do not carry out any installation, checking, maintenance, or operation item not described in the Operation Manual.

A

Server injury may occur if product is incorrectly installed or operated.
Peruse Operation Manual before installation/operation.

(4)Using the product in environments with flammable gas is strictly forbidden.
A

1.This product is not explosion proof.
2.Do not use the product in environments with flammable gas, powder, or liquid, otherwise an explosion or fire may occur.

(5)Never use the product in environments with potential of electromagnetic influence hazards.

é

Do not use the product in hazardous environments having electromagnetic influence, static discharge, or radio wave influences.
Erroneous operation of the product may cause dangers.

(6)Cautions for checking Controller
A

1.To prevent electrocution, cut off power supply of the controller and power mains when carrying out checks of the controller,
external contactor terminals and wiring posts.
2.Never touch the internal of controller.

(7)Handing Damages and Anomalies of Product
A

1. Itis dangerous to use the product in damaged or abnormal conditions; Stop use immediately and contact our company.
2. Timing Belt, Timing Wheel Belt, Warm Gear, and Warm Screw are consumables; of which annual replacement is recommended.

(8)Cautions for touching high-temperature points on Motor and Reducer Box
A

Automated motor and reducer box may reach very high temperatures that will result in burn injury if touched. When checking
the contactor, always cut off power supply of the controller. Temperature lowers as time goes by; make contact only when
the temperature is lowered. 3



Selection/Installation Precautions; Operation and Maintenance

(9)Itis strictly forbidden to remove, alter or damage any warning sign
A

1.Arbitrary removal of a warning sign may result in incidents due to not seeing the warning.
2.Avoid blockage of a warning sign on the product by a near-by machine.
3.Make sure the graph and text of the warning sign can be clearly seen from outside the Safety Fence.

(10)Protective Connection

ﬁ

To avoid static charge, always connect the product and controller to Ground.

(11) Pay attention to Parameter Settings
A

To allow inertial factor and tip mass, product movement shall be maintained at proper acceleration. Failure to do so
may result in premature lifespan expiry of moving parts, damages, and residual vibration during alignment.

3.Safety Functions of Product

(1)Overload Detection

Detect motor overload and cut off servo power supply.

(2)External Limit

Under SENSOR states of axes and external limits, Movement Range of manual operation and automated operation is limited
after Homing. Furthermore, the limited area based on external SENSOR is called Movement Range.

(3)Mechanical Blocks

Mechanical Block is installed for the prevention of exceeding Movement Range of an Axis, allowing emergency stop and safety
functions when cutting off servo power supply at high-speed motion; no Mechanical Block is provided for axis return.
The area limited by Mechanical Block is also called moving range.

Q

A moving axis cannot be stopped immediately with the operation of emergency stop or safety function, this is why
the installation (of Mechanical Stops), therefore pay special attention.

4.System Safety Measures

Compared to Electrical Slide units, assembling an automated system with built-in Electrical Slide(s) is more likely to cause system hazards.
For system manufacturers, it is necessary to adopt safety measures that match with respective systems. The system manufacturer must
properly operate relevant measures regarding system safety, operation, and maintenance.

5.Test Run

Carry out Test Run in the following sequence after installation, adjustment, check, maintenance, repair, etc. of the robot.

(1)No safety fence prepared after installation

Provide extended cable and locks outside the Movement Range in lieu of a Safety Fence; strictly observe the following items:

1. Props must be hard to move.

2. Easy to recognize from the outside.

3.Setup “No Entry; In Operation” signage at easy to see location; the operator shall be restricted to enter a Movement Range.

(2)Verifications before plugging-in the Controller

1.Proper product installation

2.Proper electrical installation

3.Proper connection with Ground

4.Proper connection with the product

5.Whether safety measures (Safety Fence, etc.) are in place.
6.Whether installation environment complies with specifications.
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Warrantand Cautions

(3)Verifications after plugging-in the Controller Product Index

Verify the follows after plugging-in the Controller: EDG
1.Check normal operation of Start, Stop, and Mode Selection buttons.

2.Check software limits by turning respective axes.

3.Check the final result for compliance with the plan.

4.Check for normal signal exchange with final results and peripheral machines.
5.Check Emergency Stop for normal function.

6.Check Teach Pendant (or, Demonstrator) for normal function.

7.Check Safety Protection and connection device for normal function.

8.Check for proper movement in automated operation.
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6.0peration inside the Safety Fence D
. .. EOX

(1)Operation inside the Safety Fence ¢
Except for the following exceptions, always cut off controller power supply when operating inside the Safety Fence; explicit marking shall be ETe
provided during the work to ensure no other operator will turn on the power of the controller or the operation panel.
1.Setting of external Limit Sensors Exemples
2.Teach demo.

1.Take precautions in the following order during the operation.

2.Refer to (I1) below. Instructions

(2)Teach

Take the following procedures for teaching inside the Safety Fence:
1.Verify the following items from outside the Safety Fence:
1.Visually verify if there is any danger inside the Safety Fence.
2.Whether the hand-held programmer is working normally.
3.Check the product for any fault.
4.Check Emergency Stop Device for normal operation.
5.Automated operation is prohibited in Demonstrator Mode.
2.Never enter the Movement Range of the Robot Arm (Safety Hood)

7.Automation
(1)Verifications before Operation

Verify the following items before operation:

1.No one is inside the Safety Fence.

2.Holding Demonstrator or tool at specified position.

3.Whether anomalies of the product and peripheral machines are displayed with indicators.
4.Whether Safety Fence is set and interlocking function is working.

(2)During operation and when anomaly occurs

1.When operation starts, verify the operation status and automation via indicators.
2.Entering into Safety Fence is absolutely forbidden during the operation.
3.In the event of an anomaly of machine or peripheral machines, take the following procedures for entering into Safety Fence:
1.Press down Emergency Stop Button to stop the product.
2.Indicate on the Power Switch that emergency measures are taken; take necessary measures to prevent anyone other than the
operator to operated the product.

8.Adjustment and Checking

Do not carry out any installation, adjustment, checking, maintenance, etc. not described in the Operation Manual.

9.Repair and Modification

Repair, part replacement and modification are not listed in this Operation Manual. These tasks must be carried out by professionals.
Do not attempt to do them arbitrarily or danger may occur.
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Product Index

Powerful Functionality and Comprehensive Specifications

Mechanical Grippers, Electric Cylinders and Linear Motor Modules developed by CHELIC are indispensable products
for the automation equipment due to their powerful functions, comprehensive specifications, high-quality,

and competitive price.

2-Finger Electric Gripper

EDG 20 < Max. stroke 8mm EDG 35
Max. gripping force 14N
Motor size 20 O

EDG 25 ~ - Max. stroke 14mm EDG 42

Max. gripping force 80N
Motor size 25 O

2-Finger Electric Gripper /Long Stroke

EDF 20 e Gripping force 46N EDF 32
= Open/close speed 0~50mm/s

|

X ’ Motor size 25 1

Angular Type Electric Gripper

EDM 20 .9 Max. Angle 180° EDM 35
Max. gripping
force 6.4N

Motor size 20 A

Middle size
EDM 25 Max. Angle 180° EDM 42

Max. gripping force 25N
Motor size 25

Electric Gripper/Open-loop

EDP 12 stroke 4mm EDP 16

Max. thrust 3N
Motor size 12 O

P.7

Max. stroke 22mm
Max. gripping
force 140N

Motor size 35 1

Max. stroke 30mm
Max.gripping force 22N
Motor size 42

P.23

Gripping force 142N

Open/close speed 0~50mm/s

Motor size 42 O

P.35

Max. Angle 180°
Max. gripping force 60N
Motor size 42 O

Max. Angle 180°
Max. gripping force 90N
Motor size 42 O

P.23

Stroke 4mm
Max. thrust 6N
Motor size 16 O
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Warrantand Cautions

3-Finger Round Body Electric Gripper P.23 g
EDQ 25 Max. stroke 10mm EDQ 42 Max. stroke 14mm

m
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Max.Gripping force 22N
Motor size 25 O

Max.Gripping force 102N
Motor size 42 O

Electric Slide Table

EDX 16

Y
£
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Max. stroke 100mm
Max. thrust 466N/233N
Motor size 25 0
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Product Application
Examples

Electric Slide Table/Open-loop P.23[ ...,

Large size Operation

Instructions

EDK 25 Strokes25, 50, 75, 100mm EDK 36 Strokes25, 50, 75, 100mm
Max. thrust 20N Max. thrust 60N
Motor size 25 (PM) Motor size 36 (PM)
Electric Actuator P.59
EQX 10 Max. stroke 100mm
Position repeatability£0.02mm
Motor size 25 0
Electric Rotary Table P.71
ETB 10 Max. angles 330° ETB 50 Max. angles 330°
Max. load 10N Max. load 150N
Motor size 20 O Motor size 42 [
Max. angles 330°
ETB 30 Max. load 50N
Motor size 25 0
P-SERVO Closed-loop stepping motor servo system P.83

<

Voltage 24V DC
Rated Current 4A
Close Loop Driver



I EDG series 2-Finger Electric Gripper

EDG20/EDG25/EDG35/EDG42

Speed Fast 157mm/s
62.8~157Tmm/s

Weight Light 0.3kg
0.3~1.4kg
Gripping Strong220N
force
14~220N

shell op motor
t dissipation k signal

Worm Self-lock mechanism

Worm gear Force endurance during start and stop

High precision roller slide
Repeating accuracy=0.02mm

Mounting =
direction ‘

Postioned pin
4 - Postioned pin

A - Postioned pin Mounting direction
Mounting direction




EDG series 2-Finger Electric Gripper

EDG20/EDG25/EDG35/EDG42

Small size|
EDG 20

Middle size
EDG 25

Large size
EDG 35

Large size
EDG 42

Max. stroke 8mm
Max. gripping force 14N
Motor size 20 [

Warrant and Cautions

Product Index
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Max. stroke 14mm
Max. gripping force 80N
Motor size 25 1
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Product Application
Examples

P-SERVO

Operation
Instructions

Max. stroke 22mm
Max. gripping force 140N
Motor size 35 1

Max. stroke 30mm
Max. gripping force 220N
Motor size 42 1




Gripper Specifications

B Gripper (EDG, EDF) is used in combination
with jig for opening object.

1.Verify actual gripping force
2.Verify gripping point
3.Verify external force exerted on the Gripper

If safety factor is a, then Fis:

* F: Gripping force (N)

—

F

|
\
|
L \ Friction Coefficient n

* W: Friction coefficient between accessory and workpiece

mg * m: Mass of workpiece

F> X2 (safety value)

H « g: Acceleration of gravity (=9.8m/s?)

* mg: Weight of workpiece

100 ‘ ‘ |
EDG 35,EDG 42
__ 8
€
£ EDG 25
= 1
.S 60
g Ve
5
T 40
S EDG 20
45 \ —
3 N
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0

0 20 40 60 80 100
Gripping point L(mm)
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Gripping Force (%)

Gripping Force (%)

Gripper Specifications
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EDG 20
Gripping point distance and change of Gripping force

EDG 35
Gripping point distance and change of Gripping force
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EDG 25
Gripping point distance and change of Gripping force
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Spec y tA“?VI‘_’abéeF ) Max. Allowable Loading Moment (Nm)
ertical Load F (N) Ma Mb Mc
EDG 20 60 0.5 0.5 1.5
EDG 25 356 1.9 2.7 4.6
EDG 35 558 3.8 5.5 9.5
EDG 42 651 5.1 7.2 12.4

Product Index

EDG

EDF

EDM

EDP

EDQ

EDX

EDK

EQX
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Product Application
Examples

P-SERVO

Operation
Instructions



Sequence of Model Selection

Confirm the > Confirm the gripping point = Confirm the external fore implied on
gripping force and outward extension the gripper

Seq 1 Confirm the gripping force

Conditions The gripping force is Choose the model throug .
> therefore calculated by > the gripping force chart » Selection of Touch Speed

Confirmed
é Example
Mass of » © Model should be selected based on 10 to 20 times of the =» EDG 25
Workpiece: 0.2kg weight of the workpiece according to the diverse COFs
and shapes of the annexes and workpieces. 100 T T
*For further details, please refer to the calculation of Gripping Force at 7p%
gripping force. = ?8
' 60
® Additionally, considering the acceleration and impact § 40%
force when transporting workpiece, a SF must be 40 ———
established. g
2 20
Ex. The required gripping force=0.3kg x 20 x 9.8m/s = ©
58.8N 0
if the gripping force is set for at least 20 times the weight of 0 203040 60 80 100 120 140

the workpiece Gripping point L (mm)

When choosing EDG 25 Series

Gripping Force: 40%) — e From the distance of the gripping point L=30mm, and

K X . . . the intersection point positioned at 70% of the thrust force,
Thrust force is an input value of the controller steposition information. we can learn that the gripping force is 27N.

|Distance of Gripping Point:30mm| — ® The gripping force is 27.6 times of the weight of the

workpiece, which satisfies the required setup of gripping
force for 20 times above.

EDG 25

=
o

Range of Gripping Force and Critical Value

=
o
o

Critical Value (%)

Gripping Force *

0 10 20 30 40 50 60
Gripping Speed (mm/sec)

Gripping Speed: 30mm/sec — ® According to the intersection of 70% of the gripping force and

30mm/sec of the gripping speed, the latter is thereby judged to meet
the requirement.

e Confirm the range of gripping speed based on the specified gripping
force (%).

l The gripping force is therefore calculated by About "10 to 20 Times above the Weight of
Workpiece

Gripping a workpiece, as shown in The data “10 to 20 Times above the Weight of Workpiece” recommended

" by the Company is calculated through the impact force during transport
' ' the left figure W%en SF:4_p Y 9 P 9 P
F : Gripping Force (N) u=0.2 p=0.1
> > M : COF between Annex and Workpiece mg mg
m : Mass of Workpiece (kg) F= x4 =10 x mg F=ﬁx4=20xmg
o o g : Acceleration of Gravity (=9.8m’/s ) 2x0.2 x0.
mg : Weight of Workpiece (N) o~ PN
o The condition of that the workpiece does not

| . 10 Times of the Weight 20 Times of the Weight
fall is Fu > mg; of Workpiece of Workpiece
g

<Reference>COF y (variable depending on

Hence F >

o
,:l \j’/ Fixture different usage environments or surface pressure)
Gripper - Workpiece Provided SF is a, then F is COF u Material Quality of Annex and Workpiece (standard)
F/2 v E/2 mg 0.1 Metal (surface roughness Rz is under 3.2)
=, e 0.2 Metal
Above 0.2 | Rubber, Resin, etc.

* When the COF p is higher than 0.2, please select the model of which the
weight is 10 times to 20 times of the workpiece for safety concern.

* Considering the larger acceleration and impact force when transporting
the workpiece, it is ecessary to increase the SF.




Sequence of Model Selection

¢ Demonstration of Gripping Force e Working Position of Grip: L; please perform it |arantand Cautions

The figure below shows the gripping force is applied by the complete touch within the range designated in the figure below.

f . U P I
by the two grippers, annex and workpiece, which is represented by F. roduct Index

Outer Diameter Grip Inner Diameter Grip EDG
I I I I EDF
o o ] o EDM
° o Annex ° o Annex
| | 1/
4
_/ / . EDK
Gripper- Gripper-
EQX
F——»A\/&\hF F=— —F ©
Workpiece Workpiece ETB
L: Gripping point L: Gripping point
F: Gripping force F: Gripping force
Examples
e Curve Graph of Gripping Force and Gripping Point
EDG 20 EDG 35
20 Precision of Gripping Force: +25% (F.S) 160 Precision of Gripping Force: +25% (F.S)
2 2 Gripping Force at 70%
w 16 Gripping Force at 70% L 120 ———= = —
S 12 3
i £ 80
o 8 o
£ 40% £ —_ 40%
2 4 g 40
0] o
0 0
0 20 40 60 80 0 50 100 150 200 250
Gripping point L (mm) Gripping point L (mm)
EDG 25 EDG 42
Precision of Gripping Force: +25% (F.S) Precision of Gripping Force: £25% (F.S)
100 | 250 T
2 - 2 Gripping Force at 70%
= 80 \ang Force at 70% w200 —
© ©
[S] [S]
s s
@ 40 40% 2 100
£ £ — 1 | 40%
2 20 2 50
o o
0 0
0 20 40 60 80 100 120 140 0 50 100 150 200 250
Gripping point L (mm) Gripping point L (mm)

¢ Gripping force is an input vale of the drive information.

Setup of Gripping Speed
e Please use the fundamental model within the range designated in
the figure below when setting the gripping force and critical value.

110
100
90
80
70
60
50
40

Range of Gripping Force and Critical Value

Thrust Force - Critical Value (%)

0 10 20 30 40 50 60 13
Gripping Speed (mm/sec)



Sequence of Model Selection

Seq 2 Confirmation of Gripping Point and Outward Extension

¢ Gripping Position and Outward Extension of Workpiece: H - please perform it within the range
designated in the figure below.

e |f the gripping position exceeds the range of limitation, the service life of the electric gripper
will be impacted.

Outer Diameter Grip Inner Diameter Grip
o O o I o O o I
T |——| o 0 o || - o 0 o ||
I [T i ]
A1
Gripping Gripping L
position L position
H: Outward Extension H: Outward Extension
L: Gripping point L: Gripping point

Basic Type - Thrust force is an input value of the controller step position information.

EDG 20 EDG 35
100 250
€ 3
£ 80 £ 200
T T
c 60 < 150
g 0o % 700/0
2 40 2 100 S
<) 2 o Uy,
20 op 0Ogs T 5 g s 700/
) 9 cee( @
7‘700/0"’0@ 0 | 700%
0 20 40 60 80 100 0 50 100 150 200 250
Gripping point L (mm) Gripping point L (mm)
EDG 25 EDG 42
140 250
IS IS
£ 120 £ 200
- 100 T
5 80 %00 § 10 00,
[%2] (2] 0
g o075 2 100 20,
o 40 ,7'%/}7 700 o ”'%/;, 9
o gFOrC 0 o 50 ‘gko,ce
20 | 705 100,
% %
- 0
0 0 20 40 60 80 100 120 140 0 50 100 150 200 250

Gripping point L (mm) Gripping point L (mm)



Sequence of Model Selection

Seq 3 Confirm the utmost external force used in the fingers

I I I I I I I I
o o o o o [ o
o o o
] ° o o ] [ o
o) o) o) o) o) o)
;Q i
=]
Vd O [
\_/ \\___/
Fy Mp My: Biased Torque Mr
Fv: Vertical Allowable Load Mp: Axial Bending Moment M Mr: Reverse Torque
y
— T
. N s
1 Ceo o1 [
1©__© © O]
Calculation of Allowable External Force (when bearing load torque) Example

M (Allowable Static Torque)
Allowable (N'm)

Load F (N) =

Lx10°

*Definite Number of Conversion of Units

The axial bending moment generated by the static
load at f=10N when the guide rail of EDG20 is
reaching L=30mm can be used.

0.68

30x10°
=22.7(N)

Allowable Load F =

Load f = 10(N) < 22.7(N)

Model Vertical Load Allowable Static Torque
Fv (N) Axial Bending Moment: Mp (N-m)| Biased Torque: My (N-m) [Reverse Torque: Mr(N-m)
EDG 20 60 0.5 0.5 1.5
EDG 25 356 1.9 2.7 4.6
EDG 35 558 3.8 5.5 9.5
EDG 42 651 5.1 7.2 12.4

Warrantand Cautions

Product Index

EDG
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Product Application
Examples

P-SERVO

Operation
Instructions
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EDG series 2-Finger Electric Gripper

Feature, Specification and Code of Order

B Feature:

B Specification

Worm Gear Drive
Signal and Feedback
High Precision

The picture is for reference only.
Please be subject to the specification table.

Ambient . i
Use Gripping | Gripper | Max  Actuation and  OP€rating 0. poition | Finger Idling
occasion Model fluid humidity . tabili backlgash il Weight
force stroke speed type temperature "ange size  repeatability (oneside) (one side)
(N) (mm) (mm/s) (°C) (%) (mm) (mm) (mm) (kg)
EDG 20 14 8 62.8 20 0.2 0.05 0.3
° Worm
= +
29 EDG25 80 14 78.5 bouble. 250 0.3 0.5
S2 helical | 5~ 40 |35~ 85 +0.02
25 :
= EDG 35| 140 22 125 Hrf;léial 350 0.15 1.0
gears 0.4
EDG 42 220 30 157 42 1 1.4

Remark 1. Idling stroke:Reference value when correcting the error caused by reciprocating motion.

Remark 2. The speed and thrust will change base on the length of the wire, load weight and mounting conditions...etc.

If the length of the wire over 5m, the speed and thrust will reduce 10% per 5m.

Remark 3. If the load weight over the recommended value, the lifetime will shorter.

B Code of Order

EDG-20-03-P
o o o

@

16

Mark Type @ Mark Wire length
20 20 01 im
25 25 03 3m
35 35 05 5m
42 42 10 10m

3 Standard: 3M

@ Mark

Actuator

P

P-Servo

% Standard component Refer to page 83




EDG series 2-Finger Electric Gripper

Gripping force-current value graph, Side mounting , Bottom mounting

B Gripping force-current value graph

Warrant and Cautions

Product Index
B EDG20 B eEpGas
EDG
16
14
EDP
80
-
z /| z
o 10 7]
Ie] 74 O 60
: y s
- S
oo 8 o0
.g_ / .g_ EDK
2 6 / 2
5 / 5 / EQX
4
.
2
Product Application
0 0 Examples
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80 P-SERVO
Electric current limit(%) Electric current limit(%)
Instructions
B EDG35 B epca2
160 250
/
200
120 . /
= =
9] 7]
o O 150
L L
o o g
g S 100 /
2 = /
o o
40
50
0 0
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80

Electric current limit(%)

B Side mounting

- O

N |

4 \-Postioned pin
Mounting direction

Electric current limit(%)

B Bottom mounting

o]
n
LS|

1 - Postioned pin
Mounting direction

(1@} |
[e] [e]
O (0]
[¢] [e]

4 - Postioned pin
Mounting direction
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EDG series 2-Finger Electric Gripper

Internal structure, Components and Material list

B EDG20

Yyl
e

)

w_
'

B Components and Material list

B-B

No. Name Material No. Name Material

01 Body Aluminum alloy 14 Motor Adapter Plate Aluminum alloy
02 Finger Stainless 15 Shell Aluminum alloy
03 Finger Stainless 16 Base Aluminum alloy
04 Finger Plate Fixing Pin 17 Ball Stop Fixing Screw Alloy steel
05 Finger Plate Roller 18 Motor Fixing Screw Alloy steel
06 Roller block Stainless 19 Motor Set Screw Alloy steel
07 Worm gear Stainless 20 Adapter Plate Fixing Screw Alloy steel
08 Shaft Stainless 21 Body Fixing Screw Alloy steel
09 Shaft Clip Ring 22 Bottom Plate Fixing Screw Alloy steel
10 Shaft Spring Pin 23 Finger Plate Holder Stainless

11 Close-loop Motor POM 24 Finger Plate Holder Fixing Screw |  Alloy steel
12 Axial Bearing Bearing steel 25 Wire Cover Plate Stainless

13 Gear shaft Customized 26 Wire Cover Plate Fixing Screw Alloy steel

18




EDG series 2-Finger Electric Gripper

Internal structure, Components and Material list

H EDG25, EDG35, EDG42

18

A-A
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B Components and Material list

®

B

b

? o 0
® ©

No. Name Material No. Name Material

01 Body Aluminum alloy 13 Close-loop Motor Customized
02 Finger Stainless 14 Motor Adapter Plate Aluminum alloy
03 Finger Stainless 15 Shell Aluminum alloy
04 Finger Plate Fixing Pin - 16 Base Aluminum alloy
05 Finger Plate Roller - 17 Ball Stop Fixing Screw Alloy steel
06 Roller block Stainless 18 Motor Fixing Screw Alloy steel
07 Ball screw Stainless 19 Motor Set Screw Alloy steel
08 Shaft Stainless 20 Adapter Plate Fixing Screw Alloy steel
09 Shaft Clip Ring - 21 Body Fixing Screw Alloy steel
10 Shaft Spring Pin - 22 Bottom Plate Fixing Screw Alloy steel
11 Gear shaft POM 23 Finger Plate Holder Stainless
12 Radial bearing Bearing steel 24 Finger Plate Holder Fixing Screw |  Alloy steel

Warrant and Cautions

Product Index

EDG

EDF

o

—

m m m m m
el o =}
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Product Application
Examples

P-SERVO

Operation
Instructions
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EDG series 2-Finger Electric Gripper

External dimensions

B EDG20

2D 3D
CAD CAD

2-M3x0.5x4dp_/
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20

<
o~

(Both sides4.5~14.5)

Depths 293 13.5(0pen)
5.5(Close)
13.9 o 139 j
L ol ;o +——
_ o |
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o
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‘e o
~| @
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% Depth3(Both sides)
A
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0, LIIIJ D .
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2 4
0 e
35 ==
) Motor cable200 1
34
a 4
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< e
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T T b
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41.5

9
=
_ ®
S
s
]
ol ¢ 4 ®
[e9} LlllJ I
0 i _619:
[ce]
P sl
9
i i)
17

Unit:mm

@3x3dp
Depth3(Both sides)
4-M3x0.5x3dp
Depth3(Both sides)




EDG series 2-Finger Electric Gripper

External dimensions

B EDG25

i i
2D 3D
CAD CAD

62
-
4.2
®) © © ©
3 | e [Meo
e @ @ @
A /
2MH0DSdp /) [ (Both sides2.6-18.6)
- 17.6(Open)
3.6(Close)
AN| N
o214 o214 J
— p—
q |
o
11Fe e
o8 @3x3dp
0 5 Depth3(Both sides)
> 2
«© ik B 1 4-M3x0.5x6dp
S 4-iéi}' ij/ Depth6(Both sides)
= =4
& 4%
I~ ~—
~— — T
38 —
54 Motor cable200
, 44
5 4 @3x3dp
(28]
&
g 5
2]7 T /
A
@’ %\| 4-M3x0.5x6dp
Depth6

Warrantand Cautions

Unit:mm

Product Index
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Product Application
Examples

P-SERVO

Operation
Instructions
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I o B
3 OO
©
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o
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&
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@3x3d
Depth3(Both sides)

4-M3x0.5x6dp

Depth 6(Both sides)
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EDG series 2-Finger Electric Gripper

External dimensions

B EDG35

2] =]

88

10
6.1

42

9]

D).
e

Y

/C

© © ©
D @]@@{b—{b-

J/@//@ ©

©
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&
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N - {
x ¢
~
~ —~
~— — D
49 —
70 Motor cable200
54
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<
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— | 4-M4x0.7x8dp
Depth8
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EDG series 2-Finger Electric Gripper

External dimensions

Warrant and Cautions

Unit:mm
l E D G42 Product Index

EDG

EilEa T
2D 3D
CAD CAD EDM
108
z
6.6
| ‘
EAN TS
it /O }) @]M:@-@—éb EDK
/0o © o o Ex
2-M6x1.0x5dp (Both sides 4.8~36.8) o
Instructions
35.8(Open) ol o 18
352  58(Close) 352 J =
— " _ Eeek
o | g
— &
ol 3 @ @ 2 ez
S| £ ®l o
& @4xadp 3
T Q| H <t
E 3 Depth4(Both sides) 'éi} . {p—
— =~ —'—'6%} .{%)_ 4-M5x0.8x10dp 0 A
0 5i i Depth10(Both sides) b 4;«\
o) m s
Bl = = 4 = @4x4dp
- '€%} {y {%7 @ Depth4(Both sides)
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L - 4-M5x0.8x10dp
2 T — 26 Depth10(Both sides)
56 T —
80 Motor cable 200
) 62
< 5 @4x4dp
X
<
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&
HHHHH hd
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& %\| 4-M5x0.8x10dp
Depth10
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I EDF series 2-Finger Electric Gripper /Long Stroke

EDF20/EDF32

Longer stroke 6;_41, mm|

24,32,48,64 mm

Light weight @5 kgl -

0.5, 0.8, 1.6, 2.0kg

Gripper I L:Gripping point

F:Gripping force

High gripping force MJ@ N| Herpiece

46, 142N

1 Aluminum shell

Large heat dissipation

Close-loop motor
Feedback signal

3 High precision roller slide
Repeating accuracy£0.05mm

Worm, Worm gear
Self-lock mechanism
Force endurance during start and stop

Gripping force accuracy: £30% (F.S.) Gripping force accuracy:*£30% (F.S.)
70
= 60 % 150 s\Gripping force IOI’J%
o 50 Gripping force 100% 120
) — ] — 70%
g a0 S
£ 30 T0% | L 40% -
B — o A
é 20 40 g 30
= 1 =
(O] (G) 0
0 0 20 40 60 80 100
0 20 40 60 80 100
24

Gripping Point L(mm) Gripping Point L(mm)



EDF series 2-Finger Electric Gripper /Long Stroke

EDF20/EDF32

EDF 20

EDF 32

Gripping force 46N
Open/close speed(mm/s) 0~50mm/s
Motor size 25 O

Warrantand Cautions

Product Index

m
o
(o]

o

m
o

m
> m

Gripping force 142N
Open/close speed(mm/s) 0~50mm/s
Motor size 42

m
o
=

m
Q

m
=
@ =<

Product Application
Examples

P-SERVO

Operation
Instructions
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Gripping point-Outward Extension graph

—
|
Gripping Position
H

£ EDF 20
£ 100
B
g 80
‘w60
c 1 709
§ o —— 00y Grippe, 40%
L|>j ng fOrCG
- 20
§ 0 \'\
s 0 20 40 60 80 100
o Gripping point L(mm)
E EDF 32
= 100
T
'5 80
(%]

60
g 405
9 49 Togo o 70%
=20 in
g W
8 o 20 40 60 80 100

Gripping point L(mm)

1) Gripping Position and Outward Extension of Workpiece:H - please perform
it within the range designated in the figure below.

2) If the gripping position exceeds the range of limitation, the lifetime of electric
gripper will be impacted.



Sequence of Model Selection

Product Index

Confirm the Confirm the gripping point Confirm the external force
gripping force > and outward extension > applied on the rotary gripper —

DG
Seq 1 Confirm the gripping force EDF
Conditions The gripping force is Choose the model throug .

Confirmed > therefore calculated by » the gripping force chart » Selection of Touch Speed
e p
Example

Mass of } e Model should be selected based on 10 to 20 times »

Workpiece: 0.1kg of the weight of the workpiece according to the EDF 20

diverse COFs and shapes of the annexes and 0 EDX
workpieces. ~ 60
% For further details, please refer to the description E = EDK
chart of model selection. g o = Grlpplﬂwe at 100%) EQX
e T~
® Additionally, considering the acceleration and impact 2 30 | 70% ETB
force when transporting the workpiece, an SF must be § 20 1 207
established. S 10 I ———
Examples
Ex. The required gripping force=0.1kg x 20 x 9.8m?/s 0 0 20 30 40 60 80 100
= 19.2N at least, if the gripping force is set for above o i
20 times the weight of the workpiece. Crafeppimg (et L (51m)

When choosing EDG 20 Series

— e From the distance of the gripping point L=30mm, and
the intersection point positioned at 100% of the thrust
force we can learn that the gripping force is 38N.

— ® The gripping force is 38.7 times the weight of the
workpiece, which satisfies the required setup of gripping
force for 20 times above.

|Distance of Gripping Point:30mm|

EDF 20
é 110 Range of Gripping Force and
g 100 Critical Value
©
> 90
[
;g 80
© 70
8 60
&
= 50
c
‘a 40
2
@ 30
0 10 20 30 40
Gripping Speed (mm/sec)
. X ® According to the intersection of 100% of the gripping force and
Gripping Speed: 20mm/sec — 20mm/sec of the gripping speed, the latter is thereby judged to meet

the requirement.
* Confirm the range of gripping speed based on the specified gripping
force (%).

B The gripping force is therefore calculated by About "10 to 20 Times above the Weight of
Workpiece

P f The data “10 to 20 Times above the Weight of Workpiece” recommended
erpplng a.workplece, as shown by the Company is calculated through the impact force during transport
in the left figure when SF=4.

F : Gripping Force (N) u=0.2 u=0.1
M : COF between Annex and Workpiece
m : Mass of Workpiece (kg) F= mg x4 =10 xmg F= mg

g : Acceleration of Gravity {=9.8m/s) 2x0.2
mg : Weight of Workpiece (N) P8 P

o O O o The condition of that the workpiece does not 70 Times the Weight of 20 Times the Weight of
fll ' P > m;

<Reference>COF p (variable depending on

different usage environments or surface pressure)

m
Hence F > 9

Fixture
Gripper 2 F/2 Provided SF is a, then F is COF V] Material Quality of Annex and Workpiece (standard)
N " 0.1 Metal (surface roughness Rz is under 3.2)
\ Workpiece F= Tg xa 0.2 Metal
ol
g Above 0.2 | Rubber, Resin, etc.

* When the COF p is higher than 0.2, please select the model of which the
weight is 10 to 20 times that of the workpiece for safety concern.

* Considering the larger acceleration and impact force when transporting
the workpiece, it is necessary to increase the SF.




Sequence of Model Selection

Seq 1 Confirm the gripping force

e Demonstration of Gripping Force e Working Position of Grip L: please perform it
within the range designated in the figure below.

The figure below shows the gripping force is applied by the
complete touch by the two grippers, annex and workpiece,
which is represented by F.

Outer Diameter Grip Inner Diameter Grip

o O [ONe) o O (O]

Gripper Gripper e — —
Fixture ] Fixture o iI "1
F F— N—F
Workpiece Workpiece
L: Gripping point L: Gripping point
F: Gripping force F: Gripping force
EDF 20 Precision of Gripping EDF 32 Precision of Gripping
70 Force: +25% (F.S) 150 —— Forct:jzosz% (F.S)
g 60 = ~——Gripping Force a o
o e 120
g 20 2 o0 70%
S . [ o
5 40 Gripping Force at 100% E = S—
) 30 70% o 60 40%
£ £
§ 20 ————40% & 30
@® 10 15)
0 0
0 20 40 60 80 100 0 20 40 60 80 100
Gripping point L (mm) Gripping point L (mm)
e Selection of Gripping Speed
Please follow the range designated in the figure below
to set the gripping force and critical value. Range of Gripping Force and Critical Value
110
E 100
= 90
© R 80
8o
53
‘Lb g 60
g 50
£ 40
30
0 10 20 30 40

Gripping Speed (mm/sec)



Sequence of Model Selection

Seq 2 Confirmation of Gripping Point and Outward Extension

e Gripping Position and Outward Extension of
Workpiece: H - please perform it within the range

e |f the gripping position exceeds the range
of limitation, the service life of electric

Product Index

D

EDF

m
(2]

designated in the figure below. gripper will be impacted.
Outer Diameter Grip Inner Diameter Grip
© © ©
EQX
(-] @
[} ) © ETB
Examples
1 - :
i
|
I_J \_ Gripping Gripping Instructions
position H position
H H: Outward Extension H: Outward Extension
L: Gripping point L: Gripping point
EDF 20 EDF 32
100 100
E 80 E &
E E
T 60 I 60
c }0"/0 . c Y00,
o Y o
S 40 % G 40
2 =
o <]
& 20 2 2
0 0
0 20 40 60 100 0 20 40 60 100
Gripping point L (mm) Gripping point L (mm)
Seq 3 Confirm the external force applied on the slider
% % @
o0 oo 00 oo © 0O oo
@
© ©
‘% | = = 2
—1 ] [
T~
Mp My: Biased Torque
Mp: Axial Bending Moment My
Fv —
Y
Q—— Mr: Reverse Torque
Model Vertical Load Allowable Static Torque
Fv (N) Axial Bending Moment: Mp (N-m)| Biased Torque: My (N-m) | Reverse Torque: Mr (N-m) — - | =
EDF 20xc 98 0.68 0.68 14 ——E___Eﬂ—
EDF 32xo 176 1.4 1.4 2.8 |

Calculation of Allowable External Force (when bearing load torque)

Example

M (Allowable Static
Torque) (N*m)
Lx10°

Definite Number of
Conversion of Units

Allowable
Load F (N) =

The axial bending moment generated by the static
load at f=10N when the guide rail of EDG20 is

reaching L=30mm

0.68

Allowable Load F = B0x10°

=22.7(N)

and the load f=10(N) < 22.7(N) can be used.
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EDF series 2-Finger Electric Gripper /Long Stroke

Feature, Specification and Code of Order

B Feature:

B Specification

Timing Belt Transmission
Signal and Feedback
High Precision

- /

@3‘

The picture is for reference only.
Please be subject to the specification table.

Use — G"IPP&';nf;tmke Lead Gripping | Open/close | Position Drive :\mﬁ:‘tj ﬁl':::lztlgg Motor II;Iancng; sh Idling load
occasion ili i )
sasic | Lon force speed repeatability| mode temperature range size | side stroke
stroke (mm) ) (mm/s) (mm) (C) (%) (mm) (mm) (kg)
0.6
(Basic)
EDF20 | 24 48 1 46 250 08
G | Worm (Long stroke)
eneral wheel+ 0.5 0.3
environment 0~50 H00E Belt drive D=4 35~85 orless | orless 5
(Basic)
EDF32 | 32 64 1.25 142 420 20
(Long stroke)

Remark 1. Idling stroke:Reference value when correcting the error caused by reciprocating motion.
Remark 2. The speed and thrust will change base on the length of the wire, load weight and mounting conditions...etc.

B Code of order

03 - P

@

30

EDF - 20 - 24 -
o o

@

Mark Type
20 25
32 42

& 0

If the length of the wire over 5m, the speed and thrust will reduce 10% per 5m.

©)

Stroke Stroke Mark | Wire length
24 24 01 im
48 48 03 3m
32 32 05 5m
64 64 10 10m

*# Standard: 3M

@

Mark | Actuator

P P-Servo

% Standard component Refer to page 83




Gripping force F(N)

70
60
50
40
30
20
10

EDF series 2-Finger Electric Gripper /Long Stroke

Gripping force-current value graph, Side mounting, Plate mounting, Bottom mounting

B Gripping force-current value graph

B EDF 20 |
Gripping force accuracy : +30% (F.S.)
=
e freg
Gripping force 100% o
| 8
700 | ——0 “ED
I c
409 =
2
S
(G]
20 40 60 80 100

Gripping point L(mm)

B Side mounting

Postioned pin

g

Mounting
direction

B Plate mounting

Mounting
direction

EDF 32
Gripping force accuracy : +£30% (F.S.)
150 — Gri i 0,
—— Gripping force 100%
120
— %
90 10—
60 = 0%
30
0
0 20 40 60 80 100

Postioned pin

Gripping point L(mm)

B Bottom mounting

o O

Postioned pin .

Mounting direction

Warrant and Caution:
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Product Application
Examples

P-SERVO

Operation
Instructions



EDF series 2-Finger Electric Gripper /Long Stroke

Internal structure, Components and Material list

l EDF 20

B Components and Material list

No. Name Material No. Name Material
01 Body Aluminum alloy 09 Cushion POM

02 Ball screw Alloy steel 10 Timing belt pulley/5AF | Customized
03 Internal thread sleeve | Alloy steel 11 Timing belt pulley/5A Customized
04 Action fixing block Stainless 12 Timing belt Customized
05 Stopper Stainless 13 Closed loop motor Customized
06 Cabel stopper Stainless 14 Outlet rubber Rubber

07 Motor fixing plate Stainless 15 Bearing Customized
08 Sleeve fixing piece Stainless 16 Slider wirh slide base Stainless




EDF series 2-Finger Electric Gripper /Long Stroke

Internal structure, Components and Material list

B EDF 32

B Components and Material list

No. Name Material No. Name Material
01 Body Aluminum alloy 09 Cushion POM

02 Ball screw Alloy steel 10 Timing belt pulley/5AF | Customized
03 Internal thread sleeve | Alloy steel 11 Timing belt pulley/5A Customized
04 Action fixing block Stainless 12 Timing belt Customized
05 Stopper Stainless 13 Closed loop motor Customized
06 Cabel stopper Stainless 14 Outlet rubber Rubber

07 Motor fixing plate Stainless 15 Bearing Customized
08 Sleeve fixing piece Stainless 16 Slider wirh slide base Stainless

Warrantand Cautions

Product Index
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Product Application
Examples

P-SERVO

Operation
Instructions
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EDF series 2-Finger Electric Gripper /Long Stroke

External dimensions

B EDF 20

" "

) )
2D 3D
CAD CAD

83

20

30

34

Unit:mm
40
251001 x3dp 4-M5x0.8Px10dp
Pany . $/
A\
N
N
A
® @
@5130% x3dp -
Motor cable
200
- |
Ql
e]
© R
< o~
== 2-9x5.5dp
Fr
o = 2-M6x1.0Px12dp(Backside)
~ %
r fant f% f\ rﬁ\
N> NA &
1
™
x
& 33
EE
<
stroke
— » w01
B \ Open N+0, Close0*®
30 | 11
50
C
2-B
8-M3x0.5Px3dp
- —P-—
o el D o
& O~ O®
- O—
size(mm) | A B C N
EDF 20x24 | 35.8 12 815 | 24
EDF20x48 | 53.8 | 18 | 110 | 48




EDF series 2-Finger Electric Gripper /Long Stroke

External dimensions

I EDF 32 S ey
=1 Bl
60
+0.03 EDP
@5 +0.01 x4dp 4-M6x1.0Px10dp -
EDK
EQX
ETB

o
A

32

A L @
i [ =
+0.03
Product Application
Examples

Motor cable
200 P-SERVO
Operation
T/ - Instructions
© o — —(
@ 2
g | X
85 2-@10.5x6.5dp
F+ .
o ré 8 % 2-M8x1.25Px16dp(Backside)
T - (D) E
SN e
1
<
X
N 25
© o
© | © 5
K stroke
e T
97 | | Open N+0, Close0
40 S0 41
51 75 !
Q
2-L
8-M4x0.7Px4dp
5 ~r | -9
& e D o
N b\ N/
|| S a—a
size(mm) | A B C N
EDF 32x32 | 49.5 29 105 32
EDF 32x64 | 72.5 37 145 64
35



I EDM series Angular Type Electric Gripper

EDM20/EDM25/EDM35/EDM42

High
gripping

force

—— v :
600, 90, 0.3
/S) IN) ® (kg))

6.4~90N 0.3~1.3kg

g "'(e]da g M Self-lock mechanism

Worm gear Force endurance during start and stop

EV Precision rotary gripper
Repeating accuracy 7=(), (05

Aluminum shell ¢
Large heat dissipation

Close-loop motor q
Feedback signal

& Multiple mounting way

o O o

| o O o
M.oum.:ing»
3 0 @ | direction ] E|
GD = | ‘ \‘ | / N o O o
|

ﬁ” 0 m Posti9ned
36 | JSJ& kJL&L t\— Postioned pin o

t p A Mounting direction
Postioned pin

Mounting direction




EDM series Angular Type Electric Gripper

EDM20/EDM25/EDM35/EDM42

EDM 20 Max. angles 180° “
Max. gripping force 6.4N
Motor size 20 O
-_EDX
EDK
EQX
EDM 25 Max. angles 180°
i
Max. gl’lpplng force 25N Instructions
Motor size 25 O
EDM 35 Max. angles 180°
Max. gripping force 60N
Motor size 35 O
EDM 42 Max. angles 180°

Max. gripping force 100N
Motor size 42 O

37
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Sequence of Model Selection

Confirm the
gripping force

HSeq 2

Seq 1 Confirm the gripping force

Confirm the gripping point
and outward extension

Confirm the external force
4 applied on the rotary gripper

Conditions The gripping force is Choose the model throug .
Confirmed therefore calculated by > the gripping force chart » Selection of Touch Speed
S
Example
Mass of ® Model should be selected based on 10 to 20 times of the

Workpiece: 0.2kg

weight of the workpiece according to the diverse COFs and

shapes of the annexes and workpieces.
*For further details, please refer to the calculation of
gripping force.

Ex. The required gripping force=0.2kg x 20 x 9.8m?/s =
39.2N at least, if the gripping force is set for above 20
times the weight of the workpiece.

e Additionally, considering the acceleration and impact force
when transporting the workpiece, an SF must be established.

o o
o
(-] (-]

F/2

VI AV
W (mg)

F/2

Gripping a workpiece, as shown
in the left figure

F : Gripping Force (N)

M : COF between Annex and Workpiece
m : Mass of Workpiece (kg)

g : Acceleration of Gravity (=9.8m/s)

mg : Weight of Workpiece (N)

The condition that workpiece does not fall

Fu >mg

Hence F >

Provided SF is a, then F is

_mg
y

B The gripping force is therefore calculated by

mg

xa

About “10 to 20 Times above the Weight of
Workpiece”

The data “10 to 20 Times above the Weight of Workpiece” recommended
by the Company is calculated through the impact force during transport
when SF=4.

u= 0.2 u= 0.1
=9 x4=10 Fee 9 _ x4=20xm
“2x02 X*T1OxmMI “T2x0q XATEIXMI
-~ -~

Workpiece Workpiece
<Reference>COF p (variable depending on
different usage environments or surface pressure)

COF 1] Material Quality of Annex and Workpiece (standard)
0.1 Metal (surface roughness Rz is under 3.2)
0.2 Metal

Above 0.2 | Rubber, Resin, etc.

e When the COF y is higher than 0.2, please select the model of which the
weight is 10 to 20 times that of the workpiece for safety concern.

© Considering the larger acceleration and impact force when transporting
the workpiece, it is necessary to increase the SF.

e Demonstration of Gripping Force
The figure below shows the gripping force is applied by the complete touch within the range designated in the figure below.

by the two grippers, annex and workpiece, which is represented by F.
Outer Diameter Grip

Gripper

Rotary J

F—

I I
[ o
o o
[ (-]
@ 8 Fixture
Ay
Ry
| o
|
1
—-—F
Workpiece

L: Gripping point
F: Gripping force

¢ Working Position of Grip: L; please perform it

Inner Diameter Grip

o o
o
o o

Rotary
Gripper

L: Gripping point
F: Gripping force




Sequence of Model Selection

Product Index

EDG

Seq 2 Confirm the moment of inertia of the gripping annex (gripper)

Please confirm whether the total moment of inertia of the gripper in z axis (pivot) is allowable. The
calculation is based on the structure and formation of a gripper. As shown below, here is an example
for the calculation by two parts divided, please refer to it. Z: Pivot

m
o
m

1. Moment of Inertia (part A) in Z1 Axis (center of gravity A)

m1: mass of A (kg) Fpo
a1, b1 and c1: dimension of part A (mm) Part B
m1 (kg) = a1 x b1 x c1 x specific weight x 10 EDK
2 2 -6
+ x
171 (kgm)2= m1 (31 b1) 10 EQX
12
ETB
. . . d licati
2. Moment of Inertia among Z2 Axis (center of gravity B)
m2: mass of B (kg) m1 (kg) = a1 x b1 x c1 x specific weight x 10 -
a2, b2 and c2: dimension of part B (mm)
m2 (a22+b22)x10
1Z1 (kg'm)” = ( > )

3. Moment of Inertia (part B) among Z Axis (pivot)

R1: distance between the center of gravity A and the pivot of gripper opening (mm)

R2: distance between the center of gravity B and the pivot of gripper opening (mm) EZ ‘ o O o
2 2 -6 2 -6
I (kg-m)’=(1Z1+m1R1°x10°)+(122+m2R2°x10"°) Tj

Model Allowable Moment of Inertia (kg-m)2 Mass (kg) o 0 o
EDM 20 1.5x10 * 0.07 =
EDM 25 6.0x10 * 0.15 Z: Pivot
EDM 35 1.3x10 ° 0.25
EDM 42 3.0x10 * 0.4

Seq 3 Confirm the external force applied on the gripper

1. Allowable Load Torque

Please confirm whether the load torque applied on each gripper is allowable. The equation to calculate
the load torque generated by the masses of gripper and workpiece is shown as below. _$_ o 0 o

m1: Mass of Workpiece (kg) q
R1: Distance between the Center of Gravity of Workpiece and
the Pivot of Gripper Opening (mm) J
m2: Mass of Gripper (kg)
R2: Distance between the Center of Gravity of Workpiece and I o O o
the Pivot of Gripper Opening (mm) ) =
g: Gravitational Acceleration (9.8m/s ) W1
W2 Z: Pivot
T = (W1 x R1 x 10°)+(W2 x R2 x 10°)+(other load torques) _R2
= (m1g x R1 x 10°)+(m2g x R2 x 10°)+(other load torques)
R1
* The centrifugal force generated when rotary gripper heads are clamping the workpiece and the inertia force generated due to — -
acceleration/deceleration of horizontal movement will both become the load torque applied on the grippers. Under the circumstance,
please confirm whether the total torque including the aforementioned torque is within the range of the MAX allowable load torque.
Model |MAX Allowable Load Torque T (N-mm)
EDM 20 0.05
EDM 25 0.35
EDM 35 0.70 (0 o o o
EDM 42 1.50 F —
|
[
2. Allowable Thrust Load w2
X . . o W1
Please confirm whether the thrust load among the axis of the gripper opening is allowable.
F =W1 + W2 +(other load torques) Model Ao e e
=m1g + m2g +(other load torques) EDM 20 15
EDM 25 20
EDM 35 25
EDM 42 30 39




EDM series Angular Type Electric Gripper

Feature, Specification and Code of Order

B Feature:
Worm Gear Drive
Signal and Feedback

High Precision

B Specification

The picture is for reference only.
Please be subject to the specification table.

Ambient | operating " Finger Idling
Use Model Gripping | Rotation | Angular  Actuation f?t'}:cj:l humidity Motor repgzltt;;gﬂity backlash stroke Weight
St force angle speed type temperature range size > (oneside) | (oneside)
(N) (°) (°/s) (°C) (%) (°) (°) (°) (kg)
EDM 20 6.4 20 O 1 0.1 0.3
EDM 25 25 Worm 25 [ 0.5
o gear
= & 180 600 + 5~40 35~85 +0.05
S0 .
S2 EDM35 60 Helical 35 [ 25 | 03 | 10
S 9 gear
=2
=
EDM 42 90 42 1 1.3

40

Remark 1. Idling stroke:Reference value when correcting the error caused by reciprocating motion.

Remark 2. The speed and thrust will change base on the length of the wire, load weight and mounting conditions...etc.

If the length of the wire over 5m, the speed and thrust will reduce 10% per 5m.

Remark 3. If the load weight over the recommended value, the lifetime will shorter.

B Code of Order

EDM - 20 -
@

03 -

P
®

@ Mark Type
20 20
25 25
35 35
42 42

2

@ Mark Wire length
01 im
03 3m
05 5m
10 10m

# Standard: 3M

@ Mark

Actuator

P

P-Servo

3 Standard component Refer to page 83




EDM series Angular Type Electric Gripper

Gripping force-current value graph, Side mounting , Bottom mounting

B Gripping force-current value graph
B EDM20 B epbm2s

7 40

= =

3 /| =1 yd
o 4 2 20

S 4 S

1] / [<T]

& 4 &

5 / 5 10

2

’ d

0 10 20 30 40 50 60 70 80

o 10 20 30 40 50 60 70 80 Electric current limit(%)

Electric current limit(%)

B epm3s B epoma2
80 120

100
60

80 /

60

Gripping force(N)
S

Gripping force(N)

0 /

/]
. /] A

vy
/ 20

0 0
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Electric current limit(%) Electric current limit(%)
B Side mounting B Bottom mounting
o O o
GD o O o —
| o QO o
N (l\jll'ounFing = -
(]D irection / o o o
0 LY 8
T IT | : \_ | Postioned pin
| R kpjsza | T Postioned pin L
) Postioned pin Mounting direction

Mounting direction

Warrant and Cautions
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Product Application
Examples

P-SERVO

Operation
Instructions
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EDM series Angular Type Electric Gripper

Internal structure, Components and Material list

BEDM20

® ®®

05

11
@)

B Components and Material list

No. Name Material No. Name Material

01 Body Aluminum alloy 14 Dust cover Aluminum alloy
02 Ball screw Stainless 15 shell Aluminum alloy
03 Screw washer Stainless 16 Base Aluminum alloy
04 Swivel Finger Stainless 17 Swivel Finger Set Screw Alloy steel
05 Swivel Finger Fixing Pin Alloy steel 18 Motor Fixing Screw Alloy steel
06 Shaft Stainless 19 Motor Set Screw Alloy steel
07 Shaft Spring Pin Customized 20 Adapter Plate Fixing Screw Alloy steel
08 Gear shaft POM 21 Hood Fixing Screw Alloy steel
09 Radial bearing Bearing steel 22 Bottom Plate Fixing Screw Alloy steel
10 Washer (small) Aluminum alloy 23 Body Fixing Screw Alloy steel

11 Washer (large) Aluminum alloy 24 Wire Cover Plate Stainless

12 Closed loop motor Customized 25 Wire Cover Plate Fixing Screw Alloy steel
13 Motor Adapter Plate Aluminum alloy 26

42




EDM series Angular Type Electric Gripper

Internal structure, Components and Material list

B EDM25, EDM35, EDM42

0 Components and Material list

21

No. Name Material No. Name Material

01 Body Aluminum alloy 13 Motor Adapter Plate Aluminum alloy
02 Ball screw Stainless 14 Hood Aluminum alloy
03 Screw washer POM 15 shell Aluminum alloy
04 Swivel Finger Aluminum alloy 16 Base Alloy steel
05 Swivel Finger Fixing Pin Alloy steel 17 Swivel Finger Set Screw Alloy steel
06 Shaft Stainless 18 Motor Fixing Screw Alloy steel
07 Shaft Spring Pin Customized 19 Motor Set Screw Alloy steel
08 Gear shaft POM 20 Adapter Plate Fixing Screw Alloy steel
09 Radial bearing Bearing steel 21 Hood Fixing Screw Alloy steel
10 Washer (small) Aluminum alloy 22 Bottom Plate Fixing Screw Alloy steel
11 Washer (large) Aluminum alloy 23 Body Fixing Screw Alloy steel
12 Close-loop Motor Customized 24

Warrant and Cautions

Product Index

EDG

EDF

o

EDX

EDK

m
—

m
)
w >

Product Application
Examples

P-SERVO

Operation
Instructions
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EDM series Angular Type Electric Gripper

External dimensions

I EDM20 Unit:mm
| H
Eilea
CAD CAD
34
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g | o 0] ¥
() o) 8= /{b el <> %
- - |
0’]7 i~ —z] A © _@
3 -g @3x3dp = i
o ® Depth3
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0° (Close)
55
—~ ~ °
@ @ NG/ g O o
[ 2 2
g & g
s E
2 A
& & 3| g Y - &, |9
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35 == E—
42 Motor cable 200 ] 1




EDM series Angular Type Electric Gripper

External dimensions

I EDM25 Unit:mm
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Product Index
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Product Application
Examples

P-SERVO

Operation
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EDM series Angular Type Electric Gripper

External dimensions

I EDM35 Unit:mm
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EDM series Angular Type Electric Gripper

External dimensions

B EDM42

[ =]

4x4dp(Both sides)
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104

108.5
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Product Application
Examples

P-SERVO

Operation
Instructions
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EDP series Electric Gripper/Open-loop

EDP12/EDP16

Speed Fast 40mm/s

10~40mm/s

Weight Light Oo 15kg
0.15~0.18Kg

Gripping  strong 6N
force

3~6N

shell p motor
t dissipation signal |

Worm Self-lock mechanism

Worm gear Force endurance during start and stop

Proximity sensor

fixed point in place without back and forth correction

Pushing force-Electric current limit

. EDP12 Torque force-current value graph . EDP16 Torque force-current value graph
4 8
= =
E 3 ‘&-; 6
S S
oo 2 o 4
£ £
e =
3 / \ 3 / \
0 0
48 0.7 0.75 0.8 0.9 0.95 1
Electric current limit (A) Electric current limit (A)




EDP series Electric Gripper/Open-loop

X

EDP12/EDP16

Warrant and Cautions

Product Index

m
o

EDP12

Stroke 4mm
Max. thrust 3N
Motor size 12 1

m
o
=<

m
o

m
o
= ! ()

m
re]
>

m
—
W@

H d l o
Small size ) Pro Lg;/:;])kl:satlon
EDP16 Stroke 4mm P-SERVO
Max. thrust 6N rachons
Motor size 16 1
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EDP series Electric Gripper/Open-loop

Feature, Specification and Code of Order

B Feature:
Worm wheel and gear movement
Proximity sensor fixed point in place
without back and forth correction
Used in light loading, stable stop when
moving
Suitable for the place without air source,
replace gripper.

B Specification

The picture is for reference only.
Please be subject to the specification table.

Use Pushing Gripper Max. & Actuation I-_\mbient and Operqti_ng Motor = Position Y
occasion Model ' force  stroke = speed type  fluidtemperature humidity ' sjze  repeatability " o
(N) (m) (*/s) (°C) range () ©

EDP 12 3 10 |Wormscrew @12 0.15
General +
environment 4 Worm wheel 5~40 35~85 0.05

+
EDP 16 6 40 Belt drive 016 0.18

Remark 1. The speed and thrust will change base on the length of the wire, load weight and mounting conditions...etc.
If the length of the wire over 5m, the speed and thrust will reduce 10% per 5m.
Remark 2. If the load weight over the recommended value, the lifetime will shorter.

B Code of Order

EDP-16-4
o o

@

Mark | Motor model Actuator Mark | Wire length(mm)
12 @12 OLC-4806L-00 4 4 mm
16 @16 OLC-3003S-00




EDP series Electric Gripper/Open-loop

Pushing force-Electric current limit, crew-hole mounting

B Pushing force-Electric current limit

EDP12 Torque force-current value graph

L—
Pushing force (N)

4
=
§3
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o 2
c
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0.7

0.75

Electric current limit (A)

0.8

0
0.9

EDP16 Torque force-current value graph

0.95
Electric current limit (A)

B Screw-hole mounting

T

Mounting direction

Warrant and Cautions
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Product Application
Examples
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Operation
Instructions



EDP series Electric Gripper/Open-loop

Internal structure, Components and Material list

B EDP12, EDP16

(1)
(19
g (19
Re
RO
()

52

—
3 L | | L
| —
A-A
22
D) 0
O
@) ©

Components and Material list

No. Name Material No. Name Material
01 Holder Aluminum alloy 15 Motor Customized
02 Shell Aluminum alloy 16 Proximity sensor Customized
03 bottom cover Aluminum alloy 17 Ball bearing Bearing steel
04 Action lever(left) Stainless 18 Pin Bearing steel
05 Action lever(right) Stainless 19 Motor Set Screw Alloy steel
06 Ball screw Stainless 20 Motor Fixing Screw Alloy steel
07 Sensor switch holder Aluminum alloy 21 Proximity sensor mount screws Alloy steel
08 Inductive partition(open) Steel 22 Bottom cover mount screws Alloy steel
09 Inductive partition(close) Steel 23 Finger set mount screws Alloy steel
10 Shaft Steel 24 Inductive partition(open) mount screws Alloy steel
11 Motor Adapter Plate Stainless 25 Inductive partition(close) mount screws Alloy steel
12 Roller block Stainless 26 Motor adapter board mount screws Alloy steel
13 Finger Stainless 27 Ball Stop Fixing Screw Alloy steel
14 Finger base Stainless 28




EDP series Electric Gripper/Open-loop
External dimensions

Warrantand Cautions

Product Index

B EDP12 EDG

B L]
u -
2D 3D
CAD CAD

0.7

o

m m m
o
= > hl

o

m
re]
x<

m
—
@

Product Application
Examples

P-SERVO

Operation
Instructions
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I EDP series - Angular Electric Gripper (open-loop)
External dimensions

B EDP16
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EDP series - Angular Electric Gripper (open-loop)

OLC-3003S-00 Drive Instruction Manual

B Function Parameters

Operation Mode

8-48VDC Maximum Current 6A

Variable Speed Control (without sensor)
Open-loop control;

Load protection function, stall protection
CW/CCW control

Electronic Data

Warrant and Cautions
Product Index

EDG
EDF
EDM
EDQ
EDK
EQX
ETB

1.DC Motor Maximum 300w
2.0peration Voltage (Vcc) 8-48 VDC
3.Max. Output Current 8A, <30S | ‘
4 .Continuous output power 6A
5.Pulse Width Modulation Frequency 16KHz
6.Sampling frequency current control 16KHz
T.Max. Speed (1 complex pole) 50000rpm Inshuctions
8.Efficiency 95%
Input/ Output
9.Digital Input/ Output 4
10.Set value “SP” Set value speed 0.... +5V (1024steps)
11.Enable (EN) Enable  0...+5V
12.Direction “F/R” Direction 0...+5V
13.Brake (BK) ---
14.Speed Feedback “PG” 0OC output(30V/10mA max)
15.status Indicator Operation:LED light/Blink at 1 HZ
sError:LED Blink at 20 Hz
Environment Status
16.Working Temperature -30....+45°C
17.Storing Temperature -40....+85°C
Technical Data
18.weight Approx. 90g
19.Dimensions (LxWxH) 55x86x21mm
20.Mounting hole diameter for screws M3
55



56

EDP series - Angular Electric Gripper (open-loop)

OLC-3003S-00 Drive Instruction Manual

80

55
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86

Pin1l
Pin 2
Pin3
Pin4
Pin5

POWER +
POWER -
MA
MB
MC

Pin6 GND
Pin7 PG
Pin8 SP
Pin9 F/R
Pin 10 EN
Pin 11 +5V, Output



EDP series - Angular Electric Gripper (open-loop)

OLC-3003S-00 Drive Instruction Manual

B Function Parameters

Operation Mode

8-48VDC Maximum Current 6A

Variable Speed Control (without sensor)
Open-loop control;

Load protection function, stall protection
CW/CCW control

Electronic Data

Warrant and Cautions

Product Index

m
o o
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m
o
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m m m m m m
= le) o o o
w > = = = M

1.DC Motor Maximum 90w
2.0peration Voltage (Vcc) 8-30VDC
3.Max. Output Current 5A, <60S
Product Application
4.Continuous output power 3A Examples
5.Pulse Width Modulation Frequency 20KHz P-SERVO
- oo
6.Sampling frequency current control 20KHz et
7.Max. Speed (1 complex pole) 60000rpm
8.Efficiency 92%
Input/ Output
9.Hall Sensor Signal HA,HB,HC
10.Digital Input/ Output 5

11.Set Value “SP”

Set value speed 0.... +5V (1024steps)

12.Enable (EN)

Enable  0...+5V

13.Direction “F/R”

Direction 0...+5V

14.Brake (BK)

Brake 0...+5V

15.Speed Feedback “PG” TTL

16. Status Indicator

17.Hall Sensor Input Voltage +5VDC

18.Hall and Ground Signal GND
Environment Status

19.Working Temperature -30....+45°C

20.Storing Temperature -40....+85°C
Technical Data

21.Weight Approx. 20g

22.Dimensions (LxWxH) 65x52x18mm

23.Mounting hole diameter

for screws M3
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EDP series - Angular Electric Gripper (open-loop)

OLC-3003S-00 Drive Instruction Manual

65
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Pin1 +5V,Output Pin1l1 PG
Pin2 HA Pin12 SP
Pin3 HB Pin13 GND
Pin4 HC Pin14 GND
Pin5 GND Pin 15 +5V,Output
Pin6 MA Pin16 EN
Pin7 MB Pin17 F/R
Pin8 MC Pin18 BK
Pin9 POWER +

Pin 10 POWER -
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I EDQ series 3-Finger Round Body Electric Gripper

EDQ25/EDQ42
fores

‘Speed-Fast- W
50mm/s | 0.5 € | 102 .

40~50mm/s T 05-l0kg o 2-10kg

Aluminum shell Cl ‘e-loop motor
Large heat dissipation Feedback signal

Worm Self-lock mechanism

Worm gear Force endurance during start and stop

High precision roller slide
Repeating accuracy =0.02mm

= | : o Mounting Mounting
! ’*{**’* S0 11 o i e e T~ direction {(@»77 "777’@’%  girection

I .-
o o o
E&l\' Postioned pin 74

Mounting direction
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EDQ series 3-Finger Round Body Electric Gripper

EDQ25/EDQ42

EDG
EDQ 25 Max. stroke 10mm
Max.Gripping force 22N -“
Motor size 25 1 “

EDK

EQX
EDQ 42 Max. stroke 14mm
Max.Gripping force 102N

Motor size 42 1
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Gripper Specifications

B Use Gripper in combination with jig for opening object.

1Verify actual gripping force
2 Verify gripping point

3.Verify external force exerted
on the Gripper

F :Gripping force (N)

W :Friction coefficient between accessory and workpiece J

m :Mass of workpiece(kg)
g :Acceleration of gravity (=9.8m?/s)
mg:Weight of workpiece(N)

Safety Factor=a, then F is
mg

F= Xxa

Friction
Coefficient p

F/3\

Distance between gripper installation face and gripping point shall be controlled within
the following range. Exceeding the limit range will cause excessive torque to gripper ‘
moving part and internal mechanism, therefore reducing its service lifespan.

Outward Extension (L)

Verify gripping point distance

EDQ 25 —=L<50mm $ b o
EDQ42 — =L <80mm L D
% Gripping Point
EDQ 25 EDQ 42
Gripping Point Distance and change of Gripping Force Gripping Point Distance and change of Gripping Force
120 120
£ 100 £ 100 S
g 80 § 80
S 60 S 60
oo oo
£ 40 £ 40
Qo o
£ 20 2 20
S 0 G 0
0 10 20 30 40 50 0 10 20 30 40 50 60 70 80

Gripping Point Distance (mm)

Gripping Point Distance (mm)

@

|
|
i
4 e

[HeH] P o
Load Point
Mc
Spec Allowable Vertical |Allowable Load Torque (N-m)
Load F(N) Ma Mb Mc
EDQ 25 169 3.8 3.8 3.0
EDQ 42 253 6.3 6.3 5.7




Gripper Specifications

Verify Gripping Force

Verify Conditions “» Calculate required Gripping Force = Select Model Number from Gripping Force Chart

» Select Gripping Speed

Example

Workpiece Mass: 0.1kg ’ ©Based on Friction Coefficient between accessory and workpiece and
different shapes, select the model number for more than 7-13 times of
workpiece weight.

3% See calculation of Gripping Force for details

O Set a safety factor by considering acceleration and impact force for handling the workpiece.

Ex.: Gripping Force set at more than 20 times of workpiece weight, the required Gripping

Force=0.1kgx 13x 9.8m/s? =12.7N or more.

Gripping Force: 70%

Gripping Point Distance: 30mm

Gripping Speed : 30mm/sec

B Calculation of required Gripping Force

When workpiece is gripped as shown on the left

| F: Gripping force (N)

u: Friction coefficient between accessory and workpiece
m: Mass of workpiece(kg)
i g: Acceleration of gravity (=9.8m?/s)

‘ mg: Weight of workpiece

Condition for the workpiece not to drop Fu > mg
mg
F>—2
Gripper .~ H
F/3 —— Safety Factor is a, then F is
mg
F= xa
u

L ee—
C—

|

Gripping Force - Critical Value (%)

- EDQ 25
25 :
Gripping Force 100%

20 |
=
¢ i %]
% 10
= | 30%
25
o]

0

0 20 40 60 80 100

Gripping Point (mm)
If EDQ 25 is selected

® At the intersection of Gripping Point Distance
L=30mm and 70% touch force, we can get Gripping
Force as 14N.

® Gripping Force is 14 times of workpiece weight,
satisfying the condition of more than 13 times.

EDQ 25

110 — Gripping Force and range of Critical Value Gripping Force——
100
90
80
70
60
50

40 /
30

0 10 20 30 40
Gripping Speed (mm/sec)

50 60

® Based on intersection of 70% Gripping Force and
30mm/sec Gripping Speed, verify that gripping speed
satisfies requirements.

@ Verify range of gripping speed based on the selected
Gripping Force (%).

Regarding [7-13 time of workpiece weight]

We obtained this condition based on a safety factor of 4 for
impacts occurred in normal handling work.

p=0.2 p=0.1
—_Mg .- —_ Mg .
F 3X0.2X4 6.7xmg | F 3x0.1X4 13.3xmg
PN PN
7 times workpiece weight 13times workpiece weight

Reference. Friction Coefficient p (differs with environment
of use, interface pressure, etc.

Friction Coef. i |Material of accessory and workpiece (baseline)
0.1 Metal (surface roughness<Rz3.2)
0.2 Metal
above0.2 Rubber, Twig, etc.

o |f Friction Coefficient >0.2, for the sake of safety, select the model
with 7-13 times workpiece weight recommended by our company.
® Safety Factor may need to be increased if considering high
acceleration and impact force when handling the workpiece.

%

Warrantand Cautions
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Product Application
Examples

P-SERVO

Operation
Instructions
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Gripper Specifications

B Indication of Gripping Force

The following figure shows the Gripping Force when 3 fingers and accessories are in full contact with workpiece; Gripping Force is expressed as F.

- Gripping Point on the workpiece: L shall be within the range shown bellow.

Gripping on Outer Diameter Gripping on Outer Diameter

: :

1
DN LAl b o
10N Finger _If\_\il“ % "Cl_‘ ~_Finger
Jig —] Jig

L: Gripping Point L: Gripping Point

F/3 | F/3 F/3 | F/3

F:Gripping Force F:Gripping Force

. Curve of Gripping Force and Gripping Point

EDQ 25 Gripping Force Accuracy: £25%(F.S) EDQ 42 Gripping Force Accuracy: £25%(F.S)
25 : 120
= —_ Gripping Force 70% = — v I‘: 000
T 20 - —___|Gripping Force 70%
P ' 90 —
I~ L
Qe 15 g
‘éﬂ %D 60
g 10— 409 3 40%
— ——— p o— o
5 I E— 5 30
0 0
0 20 40 60 80 100 0 20 40 60 80 100 120 140
Gripping point L(mm) Gripping point L(mm)
B Gripping Force is Input Value Gripping Speed Setting
Of Drive Message Gripping Force and Critical Value shall be used within the range of the following diagram.
eg/ i(])'g Gripping Force and range of Critical Value
Z 9%
S 80
S 10
Y 60
5 50
@ 40
s 30
5 0 10 20 30 40 50 60

Gripping Speed (mm/sec)



EDQ series 3-Finger Round Body Electric Gripper

Feature, Specification and Code of Order

B Feature:
Worm wheel and gear movement
Feedback signal
High precision

Product Application
Examples
P-SERVO

The picture |s'for reference 0|'1['y. ) Operation
Please be subject to the specification table. Instructions

B Specification

Ambient . . .
Use | i . . Operating Finger Idling
occasion | Model Grflgal:g Ss‘é‘:';ck: A;lg:elgr Acttt;at;on fal:::| humidity ~Motor size ' Repeatability backlash = stroke  Weight
P P temperature range (oneside) = (oneside)
) (mm) 1s) C) (%) (mm) (mm) (mm) (ko)

[0}

2o | EDQ25 22 10 40 | Wormscrew 250 0.3 0.5

ol

S2 Womuwheel | 549 | 35~85 ——— 0.02 0.15

3~  EDQ42 102 14 50 Beltdrive 420 0.4 1.0

Remarks 1. Idling stroke:Reference value when correcting the error caused by reciprocating motion.

Remark 2: The speed and thrust will change base on the length of the wire, load weight and mounting conditions...etc.
If the length of the wire over 5m, the speed and thrust will reduce 10% per 5m.

Remark 3. If the load weight over the recommended value, the lifetime will shorter.

Remark 4. The speed must be set at 5mm/s during clamping.

B Code of Order

EDQ-25-03-P
o o o

@ Mark Type @ Mark | Wire length @ Mark Actuator
25 25 01 1m P P-Servo
42 42 03 3m # Standard component Refer to page 83
05 5m
10 10m

# Standard: 3M
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EDQ series 3-Finger Round Body Electric Gripper

Allowable inertia graph, Side mounting, Plate mounting, Bottom mounting

B Allowable inertia graph

EDQ25 EDQ42
25 120
. Y 100 /
4 4
2 2 /
g pd
L L 60 —
1) / 1)
g_ 10 v g_
o o 40
5 v 5
> 20
0 0
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Electric current limit(%) Electric current limit(%)
l Side mounting B Plate mounting B Bottom mounting

" HE - M

= = = |

= | = Mounting Mounting

|=;=| ’%ﬂ’i’i O el 1 U2 ™ direction %@‘4 T = jirection
%{Lﬂ

Mounting direction

R




EDQ series 3-Finger Round Body Electric Gripper

Internal structure, Components and Material list

B EDQ25, EDQ42

Warrantand Cautions

Product Index

E

o

o

o

m
—
@

m m m m m m
el o =) o
=< = x o = hal [q]

Product Application
Examples

P-SERVO

Operation
Instructions

12
4 |
23 I
# il
‘ 1
5 \ .
s ‘ 2 20
° |
7 |
15 i
- — -
i =
- (&) |
SECTION _A-A'
SECTION _A-A -
B Components and Material list
No. Name Material No. Name Material
01 Body Aluminum alloy 15 Motor Customized
02 Side Rail Holder Aluminum alloy 16 Bottom Plate Fixing Screw Alloy steel
03 Side Rail Stainless 17 Body Fixing Screw Alloy steel
04 Finger Plate Stainless 18 Adapter Plate Fixing Screw Alloy steel
05 Gear Stainless 19 Motor Fixing Screw Alloy steel
06 Screw Customized 20 Motor Set Screw Alloy steel
07 Housing Aluminum alloy 21 Screw Set Screw Alloy steel
08 Bottom Plate Aluminum alloy 22 Radial Bearing Bearing steel
09 Motor Adapter Aluminum alloy 23 Ball Stop Fixing Screw Alloy steel
10 Shaft Stainless 24 Ball Stop Stainless
11 Finger Plate-2 Stainless 25 Side Rail Holder Fixing Screw Alloy steel
12 Finger Plate Fixing Pin Alloy steel 26 Side Rail Fixing Screw Alloy steel
13 Finger Plate Roller Bearing steel 27 Bearing Holder Aluminum alloy
14 Side Rail Set Screw Alloy steel
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EDQ series 3-Finger Round Body Electric Gripper

External dimensions

B EDQ25

L] ]
u .
2D 3D
CAD CAD

M3x0.5Px5dp

S ®
A L Vgienre)
o ——
.- — 2 3
a , @ &/
= y
S 2, L ©
b %
4- @4.5 ‘
‘ 17.4
23
Tn [
‘0 0
! 2]
— ‘ < (o]
(32}
L \
s :jé@@—;%@{@(—+—— S
c
g 2 0 | A +0.03
2 o 0.01
5 @ = 24 2- 93 x3dp
S | n
S3%R 36 4-M5x0.8Px8dp o
™ . = w
| ——\
TN A\

\

3-M4x0.7Px6dp -

B0
| @59
|
24.3(Open)
19.3(Close)
6.9(Open) L
1.9(Close) !
-0.01
6 -0.03

N
N

Eﬁﬂ'

B




EDQ series 3-Finger Round Body Electric Gripper

External dimensions

§ EDQ42

B "
o -
2D 3D
CAD CAD

80

/

I

WV

M4x0.7Px6dp

Unit:mm

;77
io 0
I n :
| : :
|
= T
| N
; ok | +0.03
A 24 2- 3°%adp
255 3!5 4-M6x1.0Px12dp 2
CEl |
! ——\
|
SN AN

3-M5x0.8Px10dp

Warrant and Cautions

Product Index

E

o

m m m m m m
— o o o o
w b3 = > = m [}

=]

Product Application
Examples

P-SERVO

Operation
Instructions
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I EDX series Electric Slide Table

EDX16

High rigidity : ..
High pay-load [ High precision

Longer

stroke

l@@m llJ kg = '@@ NJ
30~50~75~100 mm 1~1.3kg 233~466N

Close-loop motor
Feedback signal
4____---llllllllllllll.k

Timing belt movement
Synchronized in accuration
4____---Illlllllllllll.k

Stainless circulation type

Circuitrollerslider
- ——EA

Load—Speed curve

( . : h
Horizontal Vertical usage
8 4
Lead2
6 3
|
9 L adlI - __ES%E}
4 I s & ~
| - S
Lead2
2 : 1 ea
| I
0 - 0 1
70 0 50 100 150 200 230 0 25 50 100 150 200

\_ Speed Speed Y,




IEDX series Electric Slide Table

EDX 16

Max. stroke 100mm
Max. thrust 466N/233N
Motor size 25

Warrantand Cautions

Product Index

m
o
[a]

o

m m m
o
= x< -

o

m
Le]
<

m
—

Product Application
Examples

P-SERVO

Operation
Instructions
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Model Selection Sequence-1

Confirm the mass trans-
ported and velocity

dSeq 2

Confirm the
actuation time

Seq 1 Confirm the mass transported and velocity

Seq 2 Confirm the actuation time

Seq 2 Confirm the actuation time

Based on the (velocity—mass transported curve chart) to select
the target model by the mass of workpiece and speed.

XEDX16-50 is temporarily selected according to the conditions listed

on the right side.

After learning the overall actuation time from Method 1, we can
further obtain the details from Method 2, which is described below.

Method 1: confirm by the curve chart (actuation time)

Method 2: confirm by the formula (curve chart of velocity—movable mass)
The actuation time can be thereby calculated by the method as follows.

Actuation Time: to obtain T from the
equation as below

T=T1+T2+T3+T4(s)

oT1: time of acceleration, and T3:
the time of acceleration can be acquired from the
equation below.

T1=V/a1(s) T3=V/a2(s)

oT2: the time of constant velocity can be acquired
from the equation below.

L—-0.5-V+(T1+T3)

T2= Vv

eT4: time of stability varies due to different
motor models, and different positioning widths of
step position, where selection should be made
referring to conditions as shown as follows as
well as the positioning widths of step position.

T4=0.15(s)

Example)

> Confirm the allowable torque

Conditions of Use

* Conditions of Workpiece

® Mass of Workpiece: 0.5 (kg) Installation:
® \/elocity: 100 (mm/s)
 |nstallation Method: Vertical
e Stroke: 50 (mm)
© Acceleration/Deceleration:
5,000 (mm/s®) H
200

Provided the values from T1 to T4 are as follows.

T1=V/a1=100/5000=0.02(s)
T3=V/a2=100/5000=0.02(s)

L-0.5-V-(T1+T3)

T2=

Vv
50-0.5-100-(0.02+0.02)
100
=0.48(s)
T4=0.15(s)

Hence, work time: T is
T=T1+T2+T3+T4
=0.02+0.48+0.02+0.15
=0.67(s)

After learning the overall actuation time from Method 1, we can
further obtain the details from Method 2, which is described below.

Seq 3 Confirm the allowable (allowable static torque)

torque

(allowable static torque)

Please confirm whether the dynamic torque and
static torque applied on operating units are allow-

able.

According to the outcomes shown as above,

EDX16-50 is selected.

Joo[ |

Time (s)

£

L8

EDX 16x50/Vertical Use

N

°

=

o 3

9]

5

S Lead

o 2 <

c S.

Y h

= Lead 2

w 1

g Py

=0 1
0 25 50 100 150 200

Velocity (mm/sec)

Velocity—Mass Transported
Curve Chart

EDX 16x50
1.80

1.60

1.40

120 100m/s

1.00

0.80
0.60

0.40

— |

L

0.20

30 40 50 60 70 80 90 100
Stroke (mm)

Actuation Time

EDX 16/Axial Bending

350

300

250

200

L8 (mm)

150

100

50

005 1 15 2 25 3
e Mass Transported (kg)

Allowable Dynamic
Torque



Velocity — Mass Transported Curve Chart

Step Motor (with a DC24V encoder)

»*The table below shows when the positioning thrust force is at 100%

Mass Transported (kg)

Time (s)

Model Selection Sequence-1

Velocity — Movability Curve Chart

EDX 16 — Horizontal Use

Lead 1

0 50 100 150 200 250

Velocity (mm/sec)

Actuation Time
1.80

1.60

1.40

100m/s

1.20

1.00

0.80

0.60

0.42

0.20

30 40 50 60 70 80 90 100

Stroke (mm)

Mass Transported (kg)

Warrantand Cautions

Product Index

o

E

m
o
5

m
o
=

EDX

EDX 16 — Vertical Use

m
o
=

EQX

I

ET|

Product Application
Lead 1 Examples

P-SERVO
Instructions

0 25 50 100 150 200

Velocity (mm/sec)

Operating Conditions

Acceleration/Deceleration: 3000mm/s?
Positioning Width: 0.5mm

Allowable Static Torque

Model EDX16
Axial Bending| (N-m) 4.8
Biased (N-m) 4.8
Reverse (N-m) 1.8
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Model Selection Sequence-1

Allowable Torque

Direction of Load Extension
Method m: Mass Transported (kg) Model
Me: Allowable Dynamic Torque (N-m) EDX 16
L: Extension of the Center of Gravity of Workpiece (mm)
350
300
L1 \
|<—>| . 250 \
T Tool | E 200
Me » = 150
- = 100 \
m ‘\
50 -
0 [~
0 051015 2 25 3
Mass Transported m (kg)
350
L2 300 \
Horizontal el AN
. g 200 N
TOp Me 5 150 N
100 AN ~
50 —
0
0 0510 15 2 25
Mass Transported m (kg)
350
—Me 300
e .l\m — 20 \
AN E 200 \
- - 150
—
Joof 1 100 \
50
0
0 051015 2 25 3
Mass Transported m (kg)
350
L4 300
p 250 \\
I €
° o ° E 200
Me °oQ o (& Q © 3 150
° o 5 3 \
m = ——— 100
50 \
0
0 051015 2 25 3
Mass Transported m (kg)
350
I 300
o o o
= faren © 250 \
S S B E 200
= £ \
9 o 150
100
Walls ﬁ& m -
v 0
v 0 051015 2 25 3
€ Mass Transported m (kg)
350
L6 300
5 250 \\
| (Q 0© Al E 200
+ Me o 150 \\
—
Q) \|7 100 NG
m \\
50
© © 0
0 051015 2 25 3
Mass Transported m (kg)




Model Selection Sequence-1

Warrantand Cautions

Allowable Dynamic Torque

Product Index

Direction of Load Extension Model EDG
Method m: Mass Transported (kg)
Me: Allowable Dynamic Torque (N-m) EDX 16 EDF

L: Extension of the Center of Gravity of Workpiece (mm)

350
250
E N
£ 200 —
< N
Y| 5 150
100 EDX
50
m EDK
o| ¢ [0 0
Me N i ) 0 05 1 15 2 25 3
\ o Mass Transported m (kg) EQX
Vertical ETB

350 N
Product Application
300 \ Examples
200 AN
Instruction:
100
50

m
Me 0
0 05 1 15 2 25 3

Mass Transported m [kg]

Joo[ |
L8 (mm)
N
a
o
-
I
(%]
m
k)
<
o

Calculation of Load Factor of Lead .
Installation Method

1. Determine the conditions of use Acceleration (mm/s’): a 1. Horizontal 3. Horizontal Walls
Model: EDX Mass Transported (kg): m 7
Size: 16 Center of Gravity of Mass Transported y
Dimension of Installation: Horizontal/Top/ (mm): Xc/Yc/Ze
Horizontal Walls/Vertical X 7
2. Select the corresponding graphs based on model, size and installation method X 2
3. According to the acceleration and mass transported, we can learn the outward extension
(mm) from the graphs: Lx/Ly/Lz. .
4. Solve the load factor of each direction. 2. Top 4. Vertical
ax=Xc/Lx ay=Yc/Ly oaz=Zc/Lz X
5. Confirm the sum of ax, ay and az is less than or equal to 1.
ax+ay+azs1
If the value exceeds 1, please take the countermeasures such as reducing the acceleration, y Z y
lowering the mass transported, changing the center of gravity or changing the series. A
Z
Example
1. Conditions of Use 2. Lx=220mm, Ly=135mm, Lz=250mm
Model: EDX 3. The load factors in each direction are shown as follows.
Spec: 16 ax=50/220=0.23
Installation Method: Horizontal ay=30/135=0.22
Acceleration {mm/s): 5000 0z=60/250=0.24
Mass Transported (kg): 0.6 4. ax+ay+az=0.69<1
Center of Gravity of Mass Transported (mm): Xc=50,
Yc=30, Zc=60
300 300 300
250 250 250 i
\
— 200 200 —~ 200
£ \ £ £
€ 150 £ 150 £ 150
z \. z =
— 100 \ — 100 SN = 100
50 © 50 50
k4 ()
0 0 0
0 02 04 06 08 1 0 02 04 06 08 1 0 02 04 06 08 1
Mass Transported m (kg) Mass Transported m (kg) Mass Transported m (kg)
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Model Selection Sequence-2

Confirm the required > Confirm the setup of > Confirm the duty ratio

thrust force thrust force

Example Stroke (mm)
Model
30 [ 50 [ 75 [ 100
ConditionsIorlse EDX16Slider]f 027 | 034 | 045 | 055
o Thrust Force: 90N e Installation Method: XSlider mass should be added into the calculation when
e Mass of Workpiece: 1kg Vertical and Upward installing in vertical and upward direction.
e Velocity: 100mm/s e Gripping Time+ EDX 16xo/Step Motor
e Stroke: 100mm Actuation(A): 1.5sec 500
o Full Actuation Time(B): 450 1
6sec = 400 Lead 1
~ 350
g 300 —
. . 250
Seq 1 Confirm the required thrust force b oo
. >
The overall required thrust force can be calculated hereby £ °
e Thrust Force: 90 (N) 50 Lead 2
e Mass of Workpiece: 1 (kg) ° % 50 100
Hence, the overall required thrust force is: 90+10=100 (N) Thrust Force Setup (%)
According to the Spec Table Thrust Force Setup - Thrust
e Overall Required Thrust Force: 100 (N) Force Line Graph
e \elocity: 100(mm/s). Hence, EDX 160 is
temporarily selected. Allowable Duty Cycle

Then, we will calculate the necessary thrust

force for thrusting.

When selecting a vertical and upward installa- Thrust For;g Setup (%)|Duty Cycle (%) [Continuous Thrust Time (min)

tion method, the mass of the slider carrying the 50 below 30 below 5 below

components must also be included. 70 below 20 below 3 below
According to the table of slider mass

e EDX 160 Slider Mass: 0.55 (kg)

Hence, the required thrust force is: 100+5=105 (N)

Step Motor (with a DC24V encoder)

Seq 2 Confirm the setup of thrust force Thrust Force Control

Referring to the thrust force default-thrust force line graph,
the target model must be selected via necessary thrust
force to confirm the thrust force default.

Position

From the right table
e Required Thrust Force: 105 (N) A Time
Hence, EDX 16xo is temporarily selected. B
The thrust force setup is at 40 (%)

Seq 3 Confirm the duty ratio Thrust Force Default - Thrust
According to the allowable duty cycle, the allowable duty cycle Force Line Graph

is confirmed by the thrust force setup. Step Motor (Wlth a DC24V encoder)
According to the Allowable Duty Cycle Table
e Thrust Force Setup: 40 (%)
Hence, the allowable duty cycle is 30 (%).

EDX 16xo/Step Motor

500 ‘
450 T

Based on the conditions of use to calculate the duty cycle, 2‘3‘23 Legd
Q I

where the allowable duty cycle will be acquired depending O 300

on the conditions as below. L 5(5)8
e Gripping Time+Actuation(A): 1.5sec 3 150

e Total Actuation Time(B): 6sec £ 100
Hence, the duty cycle is 1.5/6x100=25(%), which is within the allowable range. 50 Lead 2

According to the outcomes above, EDX 16-100 is to be selected. ° % 50 100

For the selection method of allowable torque, it is as the same Thrust Force Setup (%)
as the selection of positioning control.




EDX series Electric Slide Table

Feature, Specification and Code of Order

B Feature:
Belt with Screw Transmission
Closed-Loop Step Motor
High Precision

The picture is for reference only.
Please be subject to the specification table.

l Specification

Warrantand Cautions

Product Index

m
o
[a]

m
o
5

EDX

EDK
EQX
ETB
Product Application
Examples
P-SERVO
Instructions

Ambi 5
Use Gripper Max Workload Actuation ";ll?‘ﬁ“t %Bi:?é:?yg Motor = Position Idling
occasion| Model ' “groke  Lead | ihrugt ) Speed | "yne temﬁ:lrgture range’  size repeatability stroke = Weight
(mm) (mm) (N) horizontal  vertical = (mm/s) (°c) (%) (mm) (mm) (kg)
o] 30 1 466 6 2 10~50
(@) :
5 ’ Ball screw 03 o1,
s 3 EDX16| 50, + 5~40 35~85 |25 +0.02 Z5mm- 1.2
33 or less 1
2= 75, belt 100mm:1.3
- 100 2 | 233 6 1 /0~100
Remark 1. Idling stroke:Reference value when correcting the error caused by reciprocating motion.
Remark 2. The speed and thrust will change base on the length of the wire, load weight and mounting conditions...etc.
If the length of the wire over 5m, the speed and thrust will reduce 10% per 5m.
Remark 3. If the load weight over the recommended value, the lifetime will shorter.
B Code of Order
@ Mark Type @ Mark | Cable Length @ Mark Lead
16 16 01 im 1 1
03 3m 2 2
@ Mark Stroke 05 5m
30 30 mm
10 10m @ Mark Actuator
50 50 mm #Standard : 3m P P-Servo
75 75 mm 3 Standard component Refer to page 83
100 100 mm
1l



EDX series Electric Slide Table

Load-Speed graph, Table deflection (Reference)

B Load-Speed graph

78

Horizontal Use

Lead 2

Lead 1

0 50 100 150 200 250
Speed (mm/sec)

Vertical Use
4
3
Lead 1

)
< 2[—=Ng
E Lead 2 \w

1

|
0 I
0 25 50 100 150

Speed (mm/sec)

B Slide Table Deflection (Reference Value)

Table Deflection by horizontal load Table Deflection by lateral load

Table Deflection at arrow mark caused by
weight of load when Slide Table extends out.

Table Deflection at arrow mark caused by
weight of load when Slide Table extends

200

Table Deflection by offset load

Deflection at arrow mark caused by resulting
torque at center of offset load cylinder.

out.
X=40mm
EDX16-30 EDX16-50
EDX16-30 EDX16-50 EDX16-75 EDX16-50 EDX16-75
N/ Epxie1s N ¥ _~EDX16-100 60 EDX16-100  EDX16-100
60 A 60 7 ]
/ // 1 /r 7
= 40 /) EDX16-100 = 40 S 40 LA~
< 7 < “ z yla
2 7 2 D 20l £
S 20 8 20 8
- — ‘ ~
0 002 004 006 008 0 001 002 003 004 005 0 0004 0.08 0.012 0.016
Table Deflection (mm) Table Deflection (mm) Table Deflection (mm)
[ FrJ
ﬁl? D ﬁ'l?
| e

<




EDX series Electric Slide Table

Internal structure, Components and Material list

B EDX16

[0 o]

(o)

I .:\‘-l ¥

\I]||/
©

BN
®
o

O

?——m
—t

Ehos @ 988

A-A

>
o

® @
©

B Components and Material list

No. Name Material No. Name Material
01 Body Aluminum alloy 14 Screw nuts Alloy steel
02 Front plate Aluminum alloy 15 Slider wirh slide base Stainless
03 Rear cover Aluminum alloy 16 Front rail fixing screw Alloy steel
04 Bearing mount ring Aluminum alloy 17 Rear cover mount screws Alloy steel
05 Motor fixing plate Stainless 18 | Motor fixing plate fixing screw Alloy steel
06 Front block Stainless 19 Motor Fixing Screw Alloy steel
07 Main shaft Carbon steel 20 Front slider fixing screw Alloy steel
08 Motor drive wheel Aluminum alloy 21 Braces fixing screws Alloy steel
09 Screw synchronization wheel | Aluminum alloy 22 Screw POM

10 Bush Carbon steel 23 Packing Rubber
11 Closed loop motor Customized 24 Ball screw Customized
12 Motor drive wheel set screw Alloy steel 25 Bearing Bearing steel
13 | Screw synchronization wheel set screw Alloy steel 26 Timing belt Customized

Warrantand Cautions

Product Index

o

E

m
o
5

o

E

EDK

EQX

I

ET|

Product Application
Examples

P-SERVO

Instructions
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EDX series Electric Slide Table

External dimensions

B EDX16

2D 3D
CAD CAD

Unit:mm

L
27 (G-1)xH
2-M4x0.7Px8dp 125 5 ‘ C-M4x0.7Px6dp
[Te)
sl © © 7
2 Or— &
4 S o5 —= @
o =
+0.03 16 D ~
+ ~
24709 x4dp (C/2-1)xD ~
Motor cable
200
E
=
L -
—1 [3p]
©)
4,*
F
+0.03
@4*001xadp
= =4 g
27 J X
15 33
e T
— U =
g
N2\ @ 5%
&
27 (G-1)xK G-M5x0.8Px10dp
[=—A' SECTION A-A'
size(mm) L C D E F G H J K
EDX 16-30 108 | 4 38 | 85 | 76 2 40 | 40 | 40
EDX 16-50 132 | 6 34 | 112100 | 2 39 | 78 | 78
EDX 16-75 162 | 8 36 | 156 (130 | 4 36 | 72 | 36
EDX 16-100 |182| 10 | 36 | 181|150 | 4 36 | 108 | 36
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EDK series Electric Slide Table/Open-loop

EDK25/EDK36

‘Speed:-EFast- Ve
100 0 4 50

mm/s o4~1 5kg \ 20~60N

N

m shell op motor
at dissipation ck signal

E)n@z)gﬂmuﬂtsy/ Senso

fixed point in place without back and forth correction

Pushing force - Speed graph

Pushing force (N)

EDK36
EDK25

IS
S

®

S

w
o

@
S

[N)
5]

S
S

Pushing force (N)

-
o

—

N
5]

)

20 40 60 80 100 120
Speed (mm/s)

\

20 40 60 80 100 120 140
Speed (mm/s)

oo




EDK series Electric Slide Table/Open-loop

EDK25/EDK36
EDK?25 Strokes25, 50, 75, 100mm
Max. thrust 20N
Motor size 25 (PM)
EDX
EDK
ETB
EDK36 Strokes25, 50, 75, 100mm
Max. thrust 60N
Motor size 36 (PM)
83



EDK series Electric Slide Table/Open-loop

Feature, Specification and Code of Order

B Feature:

Proximity sensor fixed point in place
without back and forth correction.

Used in light loading, stable stop

when moving.

B Specification

The picture is for reference only.
Please be subject to the specification table.

Max. | Actuation Ambient ' operating
Use | Gripping = Gripper . and < Motor - .
occasion Model | eie® | stroke speed type fluid h“:':r:d::y i (RApiERleg |
temperature g
(N) (mm) (mm/s) (°C) (%) () (kg)
25mm:0.4
EDK 25 20 25 50mm:0.55
25, 75mm:0.65
General 50, Ball 100mm:0.8
environment 75, 100 a 5~40 35~85 0.05
100 screw 25mm:0.9
50mm:1.1
EDK 36 60 36 75mm:1.3
100mm:1.5

Remark 1. Idling stroke:Reference value when correcting the error caused by reciprocating motion.

Remark 2. The speed and thrust will change base on the length of the wire, load weight and mounting conditions...etc.
If the length of the wire over 5m, the speed and thrust will reduce 10% per 5m.

Remark 3. If the load weight over the recommended value, the lifetime will shorter.

B Code of Order

EDK-25-50-P
o o ©

@

©)

Mark Type Mark | Stroke(mm) Mark Actuator
25 25 25 25m P OLC-001
36 36 50 50m # Standard component Refer to page 83
75 75 m
100 130 m




EDK series Electric Slide Table/Open-loop

Pushing force - Speed graph

B Pushing force - Speed graph

40
30
20
10

Pushing force (N)

OO

EDK25

20

40 60
Speed (mm/s)

80 100

120

80

60

40

Pushing force (N)

20

OO

EDK36

T~

\

20

40 60
Speed (mm/s)

80 100

120

140

B Screw-hole mounting

:o@'ﬁ\

)-©
T

LN

T

Mounting direction

Postioned pin

Warrantand Cautions

Product Index

EDG
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Product Application
Examples

P-SERVO

Operation
Instructions
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B EDK25

EDK series Electric Slide Table/Open-loop

Internal structure, Components and Material list

o O Ke)
© ®
. %,,k,
© @
o 0 | O
‘«B
4 Q0
7 7 ——
5 [ 7 ﬂﬁ
i

Components and Material list

Do

No. Name Material No. Name Material
01 Body Aluminum alloy 13 Rear Baffle Fixing Screw Alloy steel
02 Slide base Aluminum alloy 14 Rear Baffle Fixing Screw Alloy steel
03 Adapter Shaft Aluminum alloy 15 Motor Fixing Screw Alloy steel
04 Front plate Aluminum alloy 16 Motor Cover Fixing Screw Alloy steel
05 T-Slide Carbon steel 17 T-Slide Fixing Screw Alloy steel
06 Rear cover Aluminum alloy 18 Front Slide Fixing Screw Alloy steel
07 Motor Cover Plate Stainless 19 Adapter Shaft Fixing Screw Alloy steel
08 Rear Baffle Stainless 20 Motor/Adapter Shaft Fixing Screw | Alloy steel
09 Sensing chip Stainless 21 Sensing Chip Fixing Screw Alloy steel
10 Grummet Rubber 22 Adapter Shaft Set Screw Alloy steel
11 Motor Customized 23 Body Countersunk Head Screw Alloy steel
12 Sensor Customized




EDK series Electric Slide Table/Open-loop

Internal structure, Components and Material list

B EDK36

Components and Material list

B @@6@@6

No. Name Material No. Name Material
01 Body Aluminum alloy 14 Sensor Customized
02 Slide base Aluminum alloy 15 Rear Baffle Fixing Screw Alloy steel
03 Adapter Shaft Aluminum alloy 16 Rear Baffle Fixing Screw Alloy steel
04 Adapter Cover Aluminum alloy 17 Adapter Cover Fixing Screw Alloy steel
05 Front plate Aluminum alloy 18 Motor Fixing Screw Alloy steel
06 T-Slide Carbon steel 19 Motor Cover Fixing Screw Alloy steel
o7 Rear cover Aluminum alloy 20 T-Slide Fixing Screw Alloy steel
08 Motor Cover Plate Stainless 21 Front Slide Fixing Screw Alloy steel
09 Front Baffle Stainless 22 Sensing Chip Fixing Screw Alloy steel
10 Rear Baffle Stainless 23 Adapter Shaft Fixing Screw Alloy steel
11 Sensing chip Stainless 24 Front Baffle Fixing Screw Alloy steel
12 Grummet Rubber 25 Adapter Cover, Shaft Fixing Screw Alloy steel
13 Motor Customized
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EDK series Electric Slide Table/Open-loop

External dimensions

I EDK25 Unit:mm

=] =]
o | oo 4-M4x0.7Px8dp

+0.03
+0.01

@4 x3dp

+0.03 B
L
<

4-M3x0.5Px10dp

4-M4x0.7x6dp 003

EDK 25-25 17.5 | 90.5 175
EDK 25-50 30 1155 | 30
EDK 25-75 425 140.5 | 425
EDK 25-100 55 1655 | 55
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EDK series Electric Slide Table/Open-loop

External dimensions

B EDK36

i H
5
cap i | cap | +0.03

+0.01

4-M6x1.0Px6dp 95 X5dp

65
53

50.5
0.5 0.5

+0.01

2-@3 " x4dp
4-M5x0.8Px10dp

+0.03
+0.01

4-M6x1.0Px8dp @5 x5dp

EDK 36-25 175 | 945 175

EDK 36-50 30 1195 | 30
EDK 36-75 425 1445 | 425
EDK 36-100 55 169.5 | 55

Unit:mm

Warrant and Cautions

Product Index

E

o
[a]

m
o
>

EDK
EQX
ETB

Product Application
Examples

P-SERVO
Instructions

89



EDK series Electric Slide Table/Open-loop

OLC-001 Drive Instruction

. Technical Parameters

e Power Input: DC20V-30V

o 8-level Current selectable

® PPMW constant current bipolar subdivision Drive
o 16-level subdivision selection

e Single-/Double-Pulse Selection

. Technical Parameters

e Optically Isolated Input: 5-24VDC compatible
e Motor Short-circuit Protection

o Self-diagnosis

e Compact design, low noise, low vibration

o Off-line capability provided

Drive Model OCL-001
Applicable Motor 2-phase mixed step motor; maximum 3.2A (peak) applicable for OCL-001
Power Supply 20-30VDC
Output Current OCL-001: 0.4A-3.2A /phase (peak)
Drive Method Full-bridge bipolar PWM Drive
Pulse signal Photocoupler input voltage H=3.5-26V, L= 0-0.8V
Input Signal Off signal Trigger Current 6-15mA
Direction Signal 5V and 24V signals compatible
Dimensions 94(L)x27(W)x60(D), without plug-in program
Weight Approx. 180g
location Avoid dust, oil mist and corrosive gas
Humidity <85% RH, no condensation

Use Environment
Temperature °C

0~40

Heat Dissipation

Installed in ventilated environment

. Illustration and Interface Definition

8

w

o

[72]

g

1 6 1 8 g

Motor connection and . Red Indicator

power inPUt Slgnal InPUt Greenlndicator 1

1. Signalinput (as shown in the figure, from the left to the right)
Pinl - Pulse STEP+, Pin2 - Pulse STEP-; Pin3 -Dir+; Pin4 - Dir+
Pin5 - Off-line FREE+; Pin6 - Off-line FREE-; Pin7 - OUT+; Pin8- OUT-

2. Motor Connection and Power Input (as shown in the figure, from the left to the right)
Pinl - V+; Pin2 -V-; Pin3 - A+; Pin4 - A-; Pin5 - B+; Pin6 - B-
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EDK series Electric Slide Table/Open-loop

OLC-001 Drive Instruction

. Set Switch

| SW1 | sw2 | sw3 [ sw4 | sw5 | swe | Sw7 [ sws |

B 3.Subdivision Device

B 4. current Setting

B s Operation Mode

Subdivision Device

Single/Dual Pulse

Current Setting

DIP Switch Pulse number,

SW1 | SW2 | SW3 | SW4 | revolution
ON ON ON ON 400
ON ON ON OFF | 800
ON ON OFF | ON 1600
ON ON OFF | OFF | 3200
ON OFF | ON ON 6400
ON OFF | ON OFF 12800
ON OFF | OFF | ON 25600
ON OFF | OFF | OFF 102400
OFF | ON ON ON 1000
OFF | ON ON OFF | 2000
OFF | ON OFF | ON 4000
OFF | ON OFF | OFF | 5000
OFF | OFF | ON ON 8000
OFF | OFF | ON OFF 10000
OFF | OFF | OFF | ON 40000
OFF | OFF | OFF | OFF 100000

DIP Switch oLC-001
SW6 | SW7 | SW8 Phase Current
ON ON ON 0.4A
ON ON OFF 0.8A
ON OFF | ON 1.2A
ON OFF | OFF 1.6A
OFF | ON ON 2.0A
OFF | ON OFF 2.4A
OFF | OFF | ON 2.8A
OFF | OFF | OFF 3.2A
SW5 Running Direction Remark
ON Dual Pulse
OFF Pulse + Direction

Warrant and Cautions
Product Index
Product Application
Examples
P-SERVO
Instructions



EDK series Electric Slide Table/Open-loop

OLC-001 Drive Instruction

. Pulse + Direction Mode: Apply pulse at pulse input end; Motor rotates in one direction when Photocoupler at Direction input is OFF;
Motor rotates in the other direction when Photocoupler at Direction input is ON.

Dual Pulse Mode: Motor rotates in one direction when pulses are applied at Pulse input; Motor rotates in the other direction when
pulses are applied at Direction input.

Note: Switch Multiple Use (Test Run Function) is used for testing drive function. Toggle SW5 to ON when power is turned
off; then switch the Power on. Toggling SW5 from ON position to OFF and toggling it back after 1 second, this will activate
the try-run function; (with the applicable phase current, Motor will rotate 1 revolution respectively in CW and CCW
direction at speed of 1 turn/s).

. 6.Phase lock current

When there is no pulse input for 500ms, the current will be automatically lowered to 50% of the setting value (default setting) to
reduce heat generation; the current resumes to setting value when pulse is input. Consultation with our company is recommended
if the customer demands that the phase current to be maintained at 10%-90% when there is no pulse input, for ensuring
phase-locked torque (motor will dissipate more heat).

. 7. Functions of Indicators
The product has 2 LED indicators, 1 red and 1 green, for status indication:

Function Indicator Status Description
Motor Stop Green LED blinks No impulse input or Drive off-line
Motor Run Red LED on constantly | Impulse inputting, motor running
Motor Overcurrent 1Green+1Red Excessive phase current in Motor or Drive failure
Motor not connected 1Green +2 Red Motor not connected
Overvoltage 1Green+3Red Input Voltage > 50V
No voltage 1Green +4 Red Input Voltage < 18V
Other Fault 1Green +5 Red

B Power Supply :

Voltage

Cut-off Wave Drive constantly alters magnitude and direction of voltage across motor windings, and takes current measurements to ensure
precise phase current. For ensuring to maintain high efficiency and low noise at the same time, voltage supplied to the Drive must be at least 5
times the Rated Phase Voltage of the Motor (and Motor Rated Phase Current x Phase Resistance). If you want better high-speed performance of
the motor, you need to increase the supply voltage to the Drive. If voltage-regulated power supply is used, its voltage shall not exceed 30V. Since
rated current of non-voltage-regulated power supply is the full load current; when the load is light, such as the motor is not running, the actual
voltage is almost 1.4 times of the rated voltage. To ensure smooth and quiet motor operation, a lower voltage shall be used.

Current

Maximum supply current shall be the sum of 2 phase currents; in general conditions, the current you need is dependent on the model, voltage,
rpm and load conditions of the motor. The actual current value is significantly lower than the maximum current value. Since the Drive uses
switching mode amplifier, the applied high-voltage low-current supply is converted into low-voltage and high-current, the more the supplied
voltage exceeds the motor rating, the lesser supply current will be needed.

Recycled Power Discharge

When the motor decelerates, it will convert dynamic energy into electricity like a power generator. Some energy will be consumed by the Drive
and motor. If your application has large load in high-speed operation, substantial dynamic energy will be converted into electricity; which
tends to activate a Drive alarm (overvoltage), or even to damage the Drive. Since this Drive is provided with polarity protection that prevents
reversed connection of power source, thereby damage of the Drive; the shortcoming of this function is that the current can only flow in from
the power supply but no flow-out of the Drive, therefore the external absorption resistance or capacitor is of no use.

If your application has large load in high-speed operation, please consult with our company in advance, for shielding the polarity protection
function and for connecting external absorption resistance and capacitor. When there is no polarity protection in place, attention must be
paid not to connect the positive and negative poles reversely; damage cause by reversed connection is not covered by the warrant.



EDK series Electric Slide Table/Open-loop

OLC-001 Drive Instruction

B Motor Connecti

Warning: When connecting a motor to the Drive, make sure the power to the motor is turned off. Make sure that unused
motor leads are not short-circuiting with other objects. Never cut off the motor when the Drive is energized. Never connect

motor leads to the Ground or to Power Supply.

il

4-wire Motor

A+
No Connection

A B
B+
No Connection

B- O

6-wire Motor

A+
A-

No Connection

B+
B-

No Connection

6-wire Motor

8-wire Motor - series connection

A+ O——

R

%,
N

L

8-wire Motor - series connection

1.A 4-wire motor can only be connected by one method.

Warrantand Cautions
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2.A 6-wire motor can be connected in 2 ways: Full winding or half winding. In full winding mode, the motor gives higher torque at low
rpm, but is unable to runs as fast as in the half winding connection. When running the motor with full winding, make sure the
current is lower than 30% of that for the full winding connection, otherwise motor may overheat.

3.An 8-wire motor can be connected in 2 ways: Series or Parallel. Series connection gives higher torque at low speed but less torque
at high speed. When running in series connection, provide 50% current as for the series connection to prevent from overheating.

Caution :

1.Different motors have different corresponding (wire) colors; refer to motor data sheet for guidance. For example, model 28 and
model 42 motors have different wire colors.

2.Phases are relative, though windings of different phases shall not be connected to terminals of a same phase of the Drive (A+ and
A- belong to one phase; B+ and B- belong to another). Should the motor rotates in an unexpected direction, just change positions
of A+and A-.

3.This Drive can only drive 2 phase mixed type step motors; it cannot drive a 3-phase or 5-phase step motor.

4.How to verify the correct connection of step motor in series or parallel mode: Turn the motor shaft when the motor is not
connected to the Drive; if the shaft is turned easily, the connection is correct; if it is sluggish or accompanied with certain noise,
the connection must be wrong.
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I EQX series Electric Actuator

EQX10

Position

repeatablllty

£0.02.... G)Z)mm

v

50100 mm/s

25+50~75~100 mm

,Thln type and:
- light sllder |

__________________

_________

_______________________

________

Direct moving;
Synchronized
in accuration '

______________________

____________________________

Affordable loading in speed curve

____________________________

Horizontal Vertical usage

7 7 T J e N
Leadl ‘ . .
6 6 . B Front side mounting l Side mounting
E" 5 g 5 ea
= 2
§ 4 s 4 —o . S 0o o o O
53 ® 3 2 0° p o
£ leadt 15 T ° — | — |
FRI=— g 2 I 1l \ N
S Lead2 e} LT . T .
e L Mounting direction Mounting direction
0 0
94 0 25 50 75 100 150 0 25 50 75 100 150 \_ Y,

Speed(mm/s) Speed(mm/s)



EQX series Electric Actuator

EQX10

EQX 10

Max. stroke 100mm
Position repeatability +0.02
Motor size 25 1
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Model Selection Sequence-1

Positioning Control, Sequence Selection
Confirm the mass transported and velocity = Confirm the actuation time

(vertical move)

Example
Conditions of Use

e Mass of Workpiece: 0.25 (kg)

e \elocity: 100 (mm/s) _,_i__15 7
o Acceleration/Deceleration: 3,000(mm/s) ]
e Stroke: 50 (mm) 0o 5 - § 6
e Installation Condition: Horizontal Move 2 = 5
E) ] B
— h=
S 4
Q.
. . . . 2]
Seq 1 Confirm the mass transported — velocity and velocity — vertical s s
'_
91 movable mass graphs » o [
© Lead 2
Refer to the velocity — vertical move mass graph, where the target model is =
to be selected by mass and speed of workpiece. .
Example 0 25 50 75 100 150
From the right graph, EQX 10 is temporarily selected. Velocity (mm/s)
e B\
Seq 2 Confirm the actuation time S L
[0
From the calculations shown as below, we can obtain the g =»>
actuation time. Actuation Time: El a1 a2
T can be solved through the equation below > 7 o ¥
T=T1+T2+T3+T4(s) %‘
e T1: Acceleration Time, and T3: Deceleration Time 2
From the equation below we can learn: > » Time (s)
T1=V/al(s) T3=V/a(s) | - - o |
e T2: time of constant velocity can be obtained through the . ‘s e (mm) o ‘ C g
; : Stroke (mm perating Conditions
equation below. V: Velocity (mm/s) __ Operating Conditions
o L-0.5-V-(T1+T3) (s) al: Acceleration (mm/s)*> __ Operating Conditions
= S a2: Deceleration (mm/s)*___ Operating Conditions
\Y
. - . . . T1: Acceleration Time (s) The time spent before reaching the
e T4: time of stability, which might vary due to different T presetvelocity
motor models, loads and positioning widths Of step position; T2: Time of Constant Velocity (s) l’;:etéme of operation with a constant
the values shown as follows should be included considering | T3: Deceleration Time <S)7I;:r2?:nf§$°°"5‘a"‘ speed to
the selection. T4: Time of Stability (s) The time before positioning is
T4=0 1 5(3) \_ completed )

Example
The values from T1 to T4 are shown as follows.
T1=V/a1=100/3000=0.033(s)

= N
D o
o o
L —

T2 = L-0.5-V-(T1+T3) 50-0.5-100-(0.033+0.033) E
Y 100 5 \
e 120
T3=V/a2=200/3000=0.033(s) s
T4=0.15(s) g 8 \
As a result, the actuation time: T is g 40 \\
T=T1+T2+T3=0.033+0.467+0.033+0.15=0.683(s) < o

o

From the outcomes shown as above, EQX 10 is selected 0 02 04 06 08 1
Mass Transported (kg)



Model Selection Sequence-2

Thrust Control, Sequence Selection
Confirm the duty cycle = Confirm the thrust force

—L T

Example

Conditions of Use

e [nstallation Condition: horizontal (touch)
e Duty Cycle: 30(%)

e Jig Mass: 0.3(kg)

e Velocity: 100 (mm/s)

e Thrust Force: 120(N)

e Stroke: 40 (mm)

=)

Seq 1 Confirm the duty cycle Conversion Table of Thrust
Force — Duty Cycle

Warrant and Cautions

Product Index
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Confirm the allowable
> distance — movable mass

curve graph

m
o
o

m
o
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o
>

E

EDK

EQX

m
—

Thrust Force Control
I

Product Application
Examples

Refer to the conversion table of thrust force—duty cycle 5 P-SERVO
According to the duty cycle to select “thrust force”. g $ Operation
o ~ Instructions

Example

From the table below, we can learn that the duty cycle: 30(%) Time

As a result, the thrust force setup=70(%) A

Conversion Table of Thrust Force—Duty Cycle of EQX 10

- B
A e e
60 below 100 Duty Cycle=A/B x 100(%)
70 30 3
100 15 1
>< :Thru_st force setup”_is an input yalue of ste_p position information of the driver.
X “Continuous thrust time” is the time of continuous thrust. EQX 10
. 480
Seq 2 Confirm the thrust force Thrust Force 420 Lead 1

Setup — Thrust Force Graph 2 30

Refer to Thrust Force Setup — Thrust Force Graph 8 300

Example ) E'O: 240 — | - Lead2
From the right graph g 180 —

- Thrust Force Setup: 70(%) S —

- Thrust Force: 120(N) 60

; 0
Hence, EQX 10 is selected 30 60 70 80 90 100

Thrust Force Setup (%)

Seq 3 Confirm the allowable distance-movable mass curve

200

160

120

80

40

Allowable Distance L1 (mm)

q

N
04 08 12 16
Mass Transported (kg)

0
0 2.0

From the outcomes shown as above, EQX 10 is selected
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EQX series Electric Actuator

Velocity — Movable Mass Graph Criterion, Thrust Force Setup — Thrust Force Graph

B Velocity — Movable Mass Graph Criterion

EQX 10 Movable Mass — Velocity Curve Graph
Horizontal Use Vertical Use
7 7
Lead 1
6 6
g . § . Lead 2
3 3
g s ¢
2 2
& 3 g 3
';, Lead 1 a
g 2 = 2
s Lead 2
1 1
0 0
0 25 50 75 100 150 0 25 50 75 100 150
Velocity (mm/s) Velocity (mm/s)
B Thrust Force Setup — Thrust Force Graph
EQX 10 XDriver Setup
480
Lead 1
420
—~ 360
£
g 300
o
. 240
2 180 ] | lead2
E 120 T |
I —
60
0
30 60 70 80 90 100

Thrust Force Setup (%)

Thrust Force Setup (%) Duty Cycle (%) Continuous Thrust Time (min)
60 below 100 —
70 30 3
100 15 1




EQX series Electric Actuator

Allowable Torque

B Allowable Torque

Acceleration, Deceleration
3000mm/s?

3

< Direction of Load Extension
®. | m: Mass Transported (kg) Model
2 | Me: Allowable Dynamic Torque (N-m)
8_ L: Extension of the Center of Gravity of Workpiece (mm) EQX 10
200
L1
‘—“I 160 \
T T T II g 120
O o o -
Me A R o =
HV © (] 40
m %0 040812 16 2
Mass Transported m [kg]
L2 ‘ 200 \
T A 160 \
95 I + Me E 120
N N £
o olo N 80
S oV .
~—
Q o~"0 N
T %0 040812 16 2
— Mass Transported m [kg]
(@]
©
200
Me
/\ 160 \\
+ m E 120
£
i \
- r—j w
O o (=
2 %0 040812 16 2
| © Mass Transported m [kg]
200
L4 160 \
g 120
" A [P s o 5w \
e
H 0° ° o o 40
m
00 040812 16 2
Mass Transported m [kg]
Me 200
N A
[t} £ 100
= 5 -
Q_) 0o o 50
a o o o
%0 040812 16 2
Mass Transported m [kg]
200
L6 160 \\
= =1 g‘ 120
ATl N < w0
o o | [ WH Me 40

N

00 04 0812 16 2

Mass Transported m [kg]
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EQX series Electric Actuator

Allowable Dynamic Torque, Offset of Slider

B Allowable Dynamic Torque

Direction of Load Extension Model
m: Mass Transported (kg)
Method Me: Allowable Dynamic Torque (N-m) EDX 10
L: Extension of the Center of Gravity of Workpiece (mm)
200
N
160
E 120 \
3
(<] =
R Y N 80
L7 40
Mef -] i ° 0 0 03 06 09 12 15
NZa o |o Mass Transported m [kg]
m ©_9
Vertical
_ 200
N
160
ele E 120 \\
s 3
} ° Z § 80

40

0
0 03 06 09 12 15
Mass Transported m [kg]

B Offset of Slider (reference) rabie pefiection (reference)

The table deflection of horizontal load

The deflection is incurred by the load
on the table when the table is
completely extended. (outermost)

The table deflection of lateral load

The deflection is incurred by the load on
the table when the table is completely

extended. (outermost)

The table deflection of lateral load

When the table is completely extended, the deflection
is incurred when the load on the table is generated
when the load is shifted outside the table. (outermost)

100

04 0.06
035 100 0.25 100 005
g 03 75 = 02 E 004
£ 025 £ 75 £
= 02 50 E o015 50 — 003
% 015 25 T 01 2 002
5 o1 £ - — 5
0.05 O 005 0.01
0 0 0
0 0.5 10 15 20 0.5 10 15 20 0 05 10 15 20 25 3.0
Horizontal Torque Mp (N - m) Side Torque My (N - m) Biased Torque Mr (N - m)
(W}




EQX series Electric Actuator

Feature, Specification and Code of Order

B Feature:
Ball Screw Transmission
Closed-Loop Step Motor
High Precision

The picture is for reference only.
Please be subject to the specification table.
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B Specification
Ambient i
; Work load - Operating » .
Use Pushing Max Actuation  and humidity = Mot Position Idling .
. K Stroke otor o Clearance | Weight
occasion = Model Lead force ' (Ke) . speed  type temf;glrgture range size | repeatability | stroke 8
(N)  horizontal vertical ~ (mm) | (mm/s) (°c) (%) (mm) (mm) (mm) (kg)
1 466 6 2 50
25 25mm: 0.64
General ’ Ball 0.2 0.2 | somm 074
environment EQX 10 ?g screw |5~ 40 35~85 |25 0| £0.02 | 5ilass | orless |mmmost
) 100mm: 0.94
2 | 230 52 17 100 | 409
Remark 1. Idling stroke:Reference value when correcting the error caused by reciprocating motion.
Remark 2. The speed and thrust will change base on the length of the wire, load weight and mounting conditions...etc.
If the length of the wire over 5m, the speed and thrust will reduce 10% per 5m.
Remark 3. If the load weight over the recommended value, the lifetime will shorter.
B Code of Order
@ Mark Type @ Mark | Wire length @ Mark Lead
10 10 01 1m 1 1
03 3m 2 2
@ Mark Stroke - 5m
25 25 mm @ Mark Actuator
10 10m R Ps
50 50 mm % Standard: 3M “ene
3 Standard component Refer to page 83
75 75 mm
100 100 mm
101



EQX series Electric Actuator

Pushing force-Current value, Load-Speed graph

B Pushing force-Current graph B Load-Speed graph
Horizontal Use Horizontal Use
480 Lead 1 8 | 8
420 7 7 Lead 1 7
= 360 6 6
° — —~
.S 300 / g s T T 1 lead2 | | g 5
g 240 A Lead 2 g 4 8 4
% 1m0 // — 3 3 3 3 Lead 1
eal
120/ 2 2 Lead 2
60 — 1 ;
0 0 0
30 40 50 60 70 8 90 100 0 25 50 75 100 125 150 175 0 25 50 75 100 125 150 175
Current value (%) Speed (mm/s) Speed (mm/s)
B Body mounting B Side mounting
|
i j | il
O o o [ o o O [
o ° [P m I
o ‘ ‘ o
©
L7 Nl \ il il |
| | | | -
W L
T 1T
Mounting direction Mounting direction
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EQX series Electric Actuator

Internal structure, Components and Material list

B EQX10

P

ogiﬂ’®

o

@b

s

e
ezl

. i B :
fyl‘l'
. ‘~|. o T [

©

= =

©

=

AN

B Components and Material list

L b b

No. Name Material No. Name Material
01 Body Aluminum alloy 17 Shaft screw Alloy steel
02 Slider-1 Aluminum alloy 18 Closed loop motor 25 Customized
03 Main shaft Carbon steel 19 Motor mount screw Alloy steel
04 Ball screw(Ball screw) Customized 20 Rear cover mount screws Alloy steel
05 Ball screw(Nut) Customized 21 Shell mount screws Alloy steel
06 Linear slide (Rail) Stainless 22 Slider mount screw Alloy steel
07 Linear slide(Slider) Stainless 23 Postioned pin Bearing steel
08 Slider-2 Aluminum alloy 24 Positioning block mount screw Alloy steel
09 Packing mountring Customized 25 Slide rail mount screws Alloy steel
10 Packing mount ring Aluminum alloy 26 Slider mount screw Alloy steel
11 Bearing mount ring Aluminum alloy 27 Radial bearing Bearing steel
12 Motor mount Aluminum alloy 28 Packing block buckle Alloy steel
13 Spacer block Aluminum alloy 29 Shaft packing NBR

14 Shell Aluminum alloy 30 Screw washer mount screw Alloy steel
15 Rear cover Stainless 31 Screw mount screw Alloy steel
16 Ball screw gasket Nylon 32 Motor mount fixing screw Alloy steel
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EQX series Electric Actuator

External dimensions

EQX10

L] »
") -
2D 3D
CAD CAD

B D
A C 14
7 ®
N
N ®
- pid . —
1L [ 1 I
2-M5x0.8P x6dp =1
+0.03 L2
@3+0.01x3dp 85
%%,
4-M4x0.7P x6dp
Chamfer C0.5
Gl i S I S
[®) < © — = =
E 25
F
G
2-M5x0.8P x6dp g§
4-M4x0.7P x8dp 2368 xadp "o
Bl ﬁ. [ il
0 hd "¢' 0 D~ 1 —~—
3 o | \f )_ S N © — 1 : —
P ) ®
oidle | .
1é A c 4 Motor cable 200
29 1 B D T
2-M5x0.8P x8dp
23883 x3dp
ap
‘0_3 | I m— - - - Y
] &4 )
H |4
A I
sizeglmm)| A|B|C|D|E|F |G|H]| I
EQX 10-25 | 20 {30 |22 (29|14 |91 |164| 29|39
EQX 10-50 |24 | 34 | 43 |50 | 14 |116|189| 50 | 60
EQX 10-75 | 28 | 38 | 64 | 71 | 39 |141|214| 71 | 81
EQX 10-100( 32 | 42 | 85|92 | 39 |166|239| 92 (102
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I ETB series Electric Rotary Table

ETB10/ETB30/ETB50

@ Precised horizantal level @ High anodizing rigidity surface

@ Key worm type screw

Rotation torgue

Max.7.0N-m o

Rotation range

330

Max. load

150N

Max. Speed

420.

B Through-hole moutning B Screw-hole moutning B Deviation: When swing at 180° displacement (approx.)

Tolerance in flat platform
Mounting direction z %
Y | |

IRIN !!—%s
} Tolerance in side
|
= | ) |
\ L \

(mm)
N 1) Measurement Area ETB series
Y & . Mounting direction Tolerance in flat platform 0.1
106 Mounting direction Tolerance in side 0.1




ETB series Electric Rotary Table
ETB10/ETB30/ETB50

Warrantand Cautions

Product Index

m
o
(9]

o

ETB 10

Max. angles 330°
Max. load 10N
Motor size 20 1

o

o

m
—

m m m m
re]
@ x< = x< M

ETB 30 Max. angles 330° ;p::::
Max. load 50N Instructions
Motor size 25 [

ETB 50 Max. angles 330°

Max. load 150N
Motor size 42 [
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ETB series Electric Rotary Table

Conditions of Use 2 Electric Oscillation: ETB 30

Installation Method: Vertical
Load Type: Inertia Load Ta
Load Shape: 150mm x 80mm
(rectangular)

Oscillation Angle: 180°

Angular Acceleration « Deceleration w:
1,000°/sec

Angular Velocity w: 420°/sec

Load Mass m: 2.0kg

Distance between the Centers of Gravity
of Shafts H: 40mm

Seq 1 Moment of Inertia — Angular Acceleration/Deceleration

1. Calculation of Moment of Inertia Formula ETB 30
2. Refer to the moment of inertia — I=m x (a® + b%)/12+m x H’ £ 00%0
angular acceleration/deceleration = 0025
graph for the related information. Example g 0020
The adequate model should be 1=2.0 x (0.15% + 0.08%)/12+2.0 x 0.04 e
selected depending on the moment of =0.00802kg'm 5 0015
inertia and angular acceleration/ é 0.010 - HHH
deceleration. 2 005 i
. 0.000
Seq 2 Required Torque " Angular Acceteration/
Deceleration: (i)(°/82)
1. Load Types Formula
e Static Load: Ts Effective Torque > Ts ETB 30
* Resistive Load: Tf Effective Torque > Tf x 1.5 o
e Inertia Load: Ta Effective Torque > Ta x 1.5 g 12
~ 10
2. Refer to the effective torque — rotary Example 5 o
speed graph for the related information. Inertial Load: Ta g T
The controllable value in regard with Tax1.5=1xwx2/360 x 1.5 E 08 —
velocity should be confirmed via the =0.00802 x 1,000 x 0.0175 x 1.5 g 04
effective torque from rotary speed. =0.21N'm £ o2
00 0 100 200 300 400 500
Rotary Speed: W(°/s)
Seq 3 Allowable Load
1. Confirm the allowable load Formula Example
e Radial Load Allowable Axial Load >m x 9.8 o Axial Load
e Axial Load Allowable Torque 2m x 9.8 x H 2.0 x 9.8 = 19.8N < Allowable Load, OK
e Torque ¢ Allowable Load

Seq 4 Oscillation Time

1. Calculation of Production Cycle Time (oscillation time)
S~

»

A L

-

N\

T2

.1‘

o

Velocity: (°/sec)

» Time (s)

T T3 T4

0: Oscillation Angle (°)

w: Angular Velocity (°/sec)

®1: Angular Acceleration (°/sec)
®2: Angular Deceleration (°/sec)

T1: Acceleration Time (s) The time before reaching the preset
velocity

T2: Time of Constant Velocity (s) The time of operation with a constant
speed

The time from constant speed to
operation stop

The time before positioning is completed/

T3: Deceleration Time (s)

\T4: Time of Stability (s)

2.0x9.8x0.04
=0.784N-m < Allowable Load, OK

Formula

Time of Angular Accelération T1=w/w1

Time of Angular Decelération T3=w/w2

Time of Constant Velocity T2={6-0.5 x w x(T1+T3)}/w
Time of Stability T=T1+T2+T3+T4

Example
e Time of Angular Acceleration T1=400/1,000=0.40sec
e Time of Angular Deceleration T3=400/1,000=0.40sec
e Time of Constant Velocity

T2 ={180-0.5 x 400 x(0.40+0.40)}/400=0.05sec

¢ Time Cycle T=T1+T2+T3+T4=0.40+0.05+0.40+0.2=1.05(sec]



ETB series Electric Rotary Table

Load Type

Static Load: Ts

Resistive Load: Tf

Inertial Load: Ta

Warrantand Cautions

Product Index

When only thrust force is necessary (gripping, etc.)

When gravity in reverse direction overlaps friction

When a load with inertia is reversing

<gravity reaction> <friction reaction>

‘ g SN

P
P
(.

<reverse center and load
center are the same point>

N

<reverse axis is vertical>

~ i

Ts=F-L

Ts: Static Load (N-m)

F: Gripping Force (N)

L: Distance between the Center of

Oscillation and Gripping Position (m)

Reverse Direction Reverse Direction
When gravity is working When friction is working
Th=mglL Th=pmglL

Tf: Resistive Load(N-m)

m: Load Mass(kg)

g: Gravitational Acceleration 9.8(m/s?)
L:Distance between the Center of Oscillation and
the Working Point of Gravity of Friction (m)

u: COF

Ta=l-w2/360
(Ta=1-w-0.0175)

Ta: Inertia Load(N-m)?

I: Moment of Inertia(kg-m?)

w: Angular Acceleration/Decelera-
tion(°/sec)

w: Rotary Speed(°/sec)

Torque Required T=Ts

Torque Required T=Tfx 1.5

Torque Required T=Ta x 1.5

e For Resistive Load — gravity and friction react with each other in

reverse direction

EX1) If the reverse axis is horizontal, the reverse center and the

load center will differ
EX2) If a load is sliding on the lathe

XThe required torque is the sum of resistive load and inertia load.

T=(TH+Ta)x 1.5

e For Non-resistive Load

— gravity and friction do not react

with each other in reverse direction

EX1) If the reverse axis is vertical

EX2) If the reverse axis is horizontal, the reverse center and
the load center will be the same point

XThe only torque requi
T=Tax 1.5

red is inertia load.

Moment of Inertia — Angular
Acceleration/Deceleration

Effective Torque — Rotary Speed

500

0.0045 0.35
g 0.0040 E o030
©0.0035 z
= 0.0030 = 025
8 [
E 0.0025 - 0.20 N
£ 00020 2 015
S 0.0015 [
€ 2 010
g 0.0010 S
S 0.0005 5 005
0.0000 0.00
100 1000 10000 0 100 200 300 400
Angular Acceleration/ Rotary Speed: w(“/s)
Deceleration: ()(°/S?)
0.030 14
e B
S 0.025 E 12
2 2
= 0.020 =
£ 3 o8
=] : T~
o 0015 z ~—L_|
b 2 08 —
S 0010 2 ]
€ 2 04
2 ©
E 0005 L 02
= 0.000 . 0.0
100 1000 10000 o 100 200 300 400 500
Angular Acceleration/ Rotary Speed: (.U(°/S)
Deceleration: GJ(O/éz)
0.12 12
< —
i 0.10 E 10
2 Z
= 008 =8
= [}
T >
2 o006 g 6 =
= [
S o004 o 4
5 2
E oo & 2
= ~— i T
0.00 0
100 1000 10000 0 100 200 300 400

Angular Acceleration/

Rotary Speed: W(°/s)

Deceleration: W(°/$?)

500

m
o
@

i

EDF

EDM

m
o
>

EDK

EQX

ETB
Examples

P-SERVO

Operation
Instructions
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ETB series Electric Rotary Table

Allowable Load, Displacement of Slider, Deviated Precision

B Allowable Load

e

) Allowable Radial Load (N) Allowable Radial Load(N) Allowable Torque(N-m)
Size (@ b)
Basic Type High Precision Type |Basic Type| "9"1=5" [ Basic Type [ F1o"fecn Basic Type High Precision Type
10 78 74 78 107 2.4 2.9
30 196 233 197 363 398 5.3 6.4
50 314 378 296 398 517 9.7 12.0
B Displacement of Slider (reference) 100 Lond
The offset of the load on point A which is 100mm
away from the reverse center.
| ;\\\:g{
i
ETB 10 ETB 30 ETB 50
300 ,,', //,
€400 Ea 250 = g 200 7
E L (m g 200 Z E '//
g g g 150 —
2 iy 7 5 V4
£ 350 o 150 7 a 120
40 130 50
30 50
20
10
0 0 5 10 15 20 25 30 o 10 20 30 A 5 60 U 0 0 20 40 60 80 100 120
Load ( N) Load ( N) Load ( N)

B Offset Precision: Offset of Oscillation at 180° (approximately)

Offset on Slider

Offset beside Slider

(mm)

Measure Point

ETB Series

Offset on Slider

0.1

Offset beside Slider

0.1




ETB series Electric Rotary Table
Feature, Specification and Code of Order

Warrant and Cautions

Product Index

EDG

B Feature:
Belt with Screw Transmission
Closed-Loop Step Motor
High Precision, Large Torque

m

=]

D

=

ED

EDX

EDK

EQX

ETB
The picture is for reference only. Product Application
Please be subject to the specification table. Examples
P-SERVO
I Specification
Instructions

Use Rotating | Work |Rotation| Angular| Drive  Ambient Operating | \ot0r | Position
; Model g g andfluid | humidity” | % ... | Backlash| load
occasion torque = | load |angle speed mode temperature | range size | repeatability
(N-m) ) ) (/s) (o) (%) §) 0 (ke)
ETB 10 0.2 10 200 0.5
General Worm screw+
environment | ETB 30 0.8 50 | 330 420 | Wormwheel+ | 540 35~85 250 | 0.05 0.3 | 08
Belt drive
ETB 50 7.0 150 420 15

Remark 1. Idling stroke:Reference value when correcting the error caused by reciprocating motion.

Remark 2. The speed and thrust will change base on the length of the wire, load weight and mounting conditions...etc.
If the length of the wire over 5m, the speed and thrust will reduce 10% per 5m.

Remark 3. If the load weight over the recommended value, the lifetime will shorter.

B Code of Order

ETB-50-03-P
o o o

@ Mark Type @ Mark | Wire length ® Mark Actuator
10 10 01 im [ P-Servo
30 30 03 3m # Standard component Refer to page 83
50 50 05 5m
10 10m

# Standard: 3M
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ETB series Electric Rotary Table

Allowable inertia graph, Rotating torque graph, Through-hole mounting, Screw-hole mounting

B Moment of inerita graph B Rotating torque graph
B ETB 10 B etB10
0.0035 0.35
E 0.0030 £ 030
=
2 00025 v 025
a’ >
2 g
S 0.0020 S 020
g \ & N
% 0.0015 N\ S 015 N
S 00010 5
z o 0.10
g (a4
S 0.0005 0.05
0
100 1000 10000 100 200 300 400 500
Angular acceleration/Deceleration ( ° /s*) Angular speed (- /s)
M ETB30 B eTB30
— 0030
¥ 1.4
€ o025
2 o020 g
I : Z 10
£ v
g o015 3 08
S 0010 S 06 T
€ N ED T~
g o005 AN s L
5 £ 02
= e
100 1000 10000 0
100 200 300 400 500

Angular acceleration/Deceleration (o /s?)
Angular speed (- /s)

M ETB50 B eTB50
0.030 14
e 0025
. o 1.2
2 0020 Z 10
S )
S 0015 g 08
E 0.010 -go 06 \\\\
‘2 0.005 ™ 5 04 T
g \ £ 02
o o
=
100 1000 10000 0 100 200 300 400 500
Angular acceleration/Deceleration (o /s?)
Angular speed (- /s)
B Body through hole installation B Body screw hole installation

Mounting direction | | E

Mounting direction
112 Mounting direction



ETB series Electric Rotary Table

Internal structure, Components and Material list

M ETB10, ETB30, ETB50

®)

ST

ol @
)]

O

®)

®)

Sbbodse

AA(1:1)

B Components and Material list

No. Name Material No. Name Material

01 ETB 10 Body Aluminum alloy(A6063) 14 Motor belt pulley Aluminum alloy(A6061)
02 ETB 10 Gear shaft Alloy steel 15 Worm belt pulley Aluminum alloy(A6061)
03 ETB 10 Worm wheel Alloy steel 16 Gear shaft bearing (large) Bearing steel

04 ETB 10 Bearing cap Aluminum alloy(A6061) 17 Gear shaft bearing (small) Bearing steel

05 ETB 10 Dial scale Aluminum alloy(A6061) 18 Outlet rubber Rubber

06 ETB 10 Motor stopper Stainless 19 Pulley belt Customized

07 ETB 10 Stopper Stainless 20 Blocking screw Alloy steel

08 ETB 10 Cabel stopper Stainless 21 Stopper set screws Alloy steel

09 ETB 30 Screw stopper Stainless 22 Cable stopper set screw Alloy steel

10 Closed loop motor 20 Customized 23 Motor pulley set screw Alloy steel

11 Dial set screw Alloy steel 24 Worm pulley stop screw Alloy steel

12 Bearing cover set screw Alloy steel 25 Worm Bearing Bearing steel

13 Motor stopper set screw Alloy steel 26 Screw stopper set screw Alloy steel

ETB

Product Application
Examples

P-SERVO

Instructions
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Unit:mm

External dimensions

I ETB series Electric Rotary Table

B ETB10

] H
2D 3D
CAD CAD

W/\
)
= Q)'b'l?'
&)
X 2-@5.2 Thru hole
2-@9x5.5dp Screw hole
/r‘
S
8-M4x0.7Px6dp
+0.03
@20+0 x1.5dp
- '\
Motor cable 200
d43
42
o
N
~ <
\ ® \
® | © |
' 68 78
Q|
o
<
. x
[sp)
la @) >
2-M6x1.0Px12dp
2 14
114



ETB series Electric Rotary Table

External dimensions

Warrant and Cautions

I ETB3O Unit:mm Product Index

EDG
(] ]
) -
2D 3D
CAD CAD

o

m
o

/\2
A
3z
oS
d&vm
S
o
O
m
(w)
o]

\#
3 2-@6.8 Thru hole
A 2-@11x6.5dp Screw hole
¢
_8-M5x0.8Px6dp Ee
0.03 e
Instructions
75 Motor cable ‘
Motor outlet
57
56
©
™
™ w
\ < |
| ¢ |
‘ 81 90

+0.03
4+0 x4dp

2-M8x1.25Px16dp
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ETB series Electric Rotary Table

External dimensions
Unit:mm

B ETB50

| H
2D 3D
CAD CAD

2-@8.5 Thru hole
2-@14x8.5dp Screw hole

39

8-M6x1.0Px10dp
+0.03
@40+0  x2dp

~

90
Motor cable 200

a75
@74

50.5
66

110

116

.03
x5dp

2-M10x1.5Px20dp

518O

| %
W
N\

O

30

116
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CHELIC.

P-SERVO

P S E RV O Closed-loop stepping motor servo system
[

118



P-S E RVO Closed-loop stepping motor servo system

Warrantand Cautions

Product Index

o

All-Round Stepping motor servo system

P-SERVO is adopted with the closed-loop stepping motor servo system.
The most evident features are diverse torque control and high-accuracy positioning.

m
o

m
o

m m
o
@ B3 = > M @

m
L]

m
—

Three drive modes and control methods

Product Application

Drive mode: Control method: =
(1) Position control (1)1/0 0
(2) Torque control (2) External pulse input (CW/CCW, PUL/DIR) Instructions
(3) Speed control (3) RS485/RS232 communication

Support: Modbus ASCII/RTU connects to PC/HMI to carry out multi-axis control (up to 16 axes).

Low heat and energy saving

High-efficiency operation is possible
because optimum current can be achieved
by load during control.

High response

Instant torque can reach 150% of the
rated torque, great for agile operation.

CHELIC.

P-SERVO

(o,

The driver with position/speed/torque/PUSH Control

(position with torque/soft landing) High rotational speed and torque

The smart algorithm is used for maximum
motor operation, and high rotational speed
and torque.

119
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Example of product application

l Main specifications

Item

Content

Remark

Model

P-SERVO (FXB5040-ST2)

Input power voltage

DC 24V = 5%

Rated 4A, maximum 8A

DC 48V = 10%

Rated 2A, maximum 6A

Rated output current

ST2 ~ 4A (o-peak)

Maximum output current

ST2 ~ 6A (o-peak)

Control subject motor

Encoder and two-phase stepping motor included

Drive method

PWM chopper drive

Control quadrant

Four quadrants

Interface

Input: Digital input*5

Machine Sensor Input +LM, -LM, ORG
Analog Input (Option)*1

Encoder Input (A, B, Z)

Output: Digital output*4

Actuation output (for brake only)

Digital output/input can be assigned

Digital input content

/SERVO ON(Servo On)
/RESET(Alarm Reset)

/CONT MODE(Switch Control Mode)
/START(Motor Start/Stop)

SELECT PROGRAM(4 bit)

Digital output content

/IN POSITION
ALARM
/TORQUE LIMIT

LED display

Power, alarm and motor in rotation

Three types

Communication I/F

RS485, up to 32 nodes
RS232C

MODBUS protocol, baud rate 19200 bps (default)
(9600bps~115200bps)

Control method

Position control mode

Positioning based on the command pulse
(RS485/external pulse)
Positioning based on RS232C/RS485 communication

Speed control mode

Digital command (resolution = 1/350 and above)

Torque control mode

Digital command (resolution = 1/350 and above)

Push control mode

Torque limit control in position and speed control

Adequate load inertia

Below 20 times of motor inertia

During position and speed control

Size of substrate shape

W80 x D116 x H20

Operating temperature/humidity

Below 0~50°C, 85%RH

Avoid condensation

Storage temperature

Below -20~85°C, 85%

Avoid condensation

Environmental gas

Avoid corrosive gas




Example of product application

B Main specifications

Position control specifications

Warrant and Cautions

Product Index

m

DG

EDF

Position mode (four modes)

Full time closed loop
Dual mode

Full time open loop

CHCECNC)

Open-loop compensation

Micro-stepping drive when the position mode is open.

The position precision of resolution for encoder will

be not be compensated.

Position precision

Resolution of Encoder: £1Pulse

Maximum frequency of command

« 900(Kpps)

* A/B
Electronic gear + A=1~10000
* B=1~10000
Feedforward 0~100(%)
Range of completed positioning (Inposition)| 0~+1000

Abnormal scope of maximum count

+£1~2147483647

Speed control specifications

Speed command

* Digital value (PPS)

The rotation number varies based on the encoder resolution.

Speed control ratio

500:1 and above

Direction of command rotation

* Digital input (DIR)
* Parameter

Start/Stop

* Digital input (START)
* Parameter

Acceleration and deceleration function

*n X Max. rpm X 0.125ms
* Parameter n:0~10

No Acceleration or deceleration when n=0

Torque control specifications

Torque command

« Digital value (x 0.1%)

Variable torque scope

0~100.0%

It is the rated torque of motor when the scope is at 100%.

Speed limit

« Digital value (RPM)

Direction of command rotation

* Digital input (DIR)
* Parameter

Start/Stop

« Digital input (START)
* Parameter

EDM

>

D.

EDK

EQX

ETB

Product Application
Examples

P-SERVO

Operation
Instructions
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Example of product application

B System configuration

RS485 Linear interpolation function

Up to 16 axes can be connected. Master Devices

- PUL/DIR ORG
- CW/CCW - Analog Input
-+ +-Limit - Compare out
- Digital Input

@ MOTOR
@ ENCODER L

l Filament options

The cable can be extended up to 10m

The motor size available 20mm

Motor extension cable

Encoder extension cable | @D

122



Example of product application

B Input circuit diagram

Command pulse input circuit (Line Driver)

AM26LS31 or equivalent :
a 14,16+ L P+ imom s

e J=N
E 15,17-¢P- i % ZSESZ*%E

: TLP2358 or equivalent
| 7.5mAIFS15mA g

24V PLC command pulse input circuit (open collector)

1W, 2KQ(Note)

+24V >____|:|__\ e —

\Lpe el

oy 14,16 +¢ P+ : i
. N 1 > |

1517 I p. «F 2100 A ;SZ"DK:

_Y L [ )

! 7.5mA<IF<15mA TLP2358 or equivalent

T ey _
Sensor, digital input circuit (connector)
LEN
+24V Py
\.r I_-__:___l
[ 1.5KQ EZ_, !
— 99 | IF 6.8KO N Rt
ov >0 O Q <«— o
i_ 2JMAZIF<6mA TLP291 or equivalent
Sensor, digital input circuit (open collector)
L
+24V ¢ »
. e :
! sk | | YV
~ IF_ 6.8KQ 17 !
2 9¢ |
i IJMAZIFS6mA TLP291 or equivalent
ov

Warrantand Cautions

Product Index

EDG

=<

D.

EDK

EQX

ETB

P-SERVO

Instructions

2
o
a
c
a
qQ
>
=]
=3
o
&
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Example of product application

B System configuration

Digital output circuit, COMP OUT circuit (relay connection) 24y
& e _
10,11,12,13 ; _lc, Cgmmmmmy
H -7
| Vce | T
oV 25 ~-COM i ¢ !

| TLP2802-1 or equivalent
© 1c=50mA Vce=30V

Digital output, COMP OUT circuit (optical coupling connection)

Note: When selecting the resistance value, make sure the
current value is strong enough to continue to drive the LED
for optical coupling.

| lc

10, 11, 12,13 & ——p  j====-=-==-=

1
27T i i
| VceTi - i
ov 25 ~ COM- Rt H
: TLP2802-1 or equivalent
le=50ma vee=30v
Pr—m
Actuation output circuit (brake) I +24V
|
23 -
A
\IJ
BRAKE I
N\ 24—
U/ b
| —
| I1d=0.5A




Example of product application

B Appearance and interface diagram

Warrantand Cautions

Product Index

m m
o o
=< M @

. 145.9 .
7.5 7.5
— - —_————
T 1 —— —
| I ]
&
ED
CHELIC ! ’
@ : ® :
s ‘ - %* H EQX
P-SERVO S
u’\? ¥ ETB
| ‘ © E Examples
e —r—— |
28.4 6.8 - 28.4 - Instructions
[le}
~
| ‘ |
] - CN3 CN2 é |
T o s
O OOODOOOQOGOQODODOOODOOODO O : : : : : oflo]fol[eof|e]le g
g o o o = = ]
5 135.9
- 145.9 o
H Interface type
Part no. Use
CN1 Power and motor connector
CN2 Encoder connector
CN3 Interface connector
CN4 RS485 connector
CN5 RS232C connector
SwWi1 Switch for node ID setting
SW2 Switch for connecting the terminal CHEL’C
LED1 Power LED P-SERVO
LED2 Alarm LED
LED3 LED for motor in operation
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Example of product application

B Pin and definition

CN1 pin

Power & Motor (CN1)

Pin. Signal

Motor / B(Orange)
Motor / B(Blue)

Motor / A(Yellow)
Motor / A(Red)

Power OV
Power+(DC24V OR 48V)

= N W~ 0o

» Connector:ETB45060 G100Z (ECE)
* Cable size:AWG24~AWG16(multi-core twisted pair line)
* Length of stripped wire:6~7mm

6~7mm

:% ¢ Do not solder the wire thread end first.
(There might be problems with wire connection.)

CN2 pin
Encoder (CN2)

Pin. Signal Pin. Signal
1 CH A(white) 2 CH/A(Green)
3 CH B(Brown) 4 CH/B(yellow)
5 CH Z(Blue) 6 CH/Z(orange)
b +5V (Red) 8 GND (Black)
9 (NC) 10 FG

126

N W s~ OO

* Pay attention to the polarity of power.

Slaisielels

- Cable size:AWG24~AWG1 8 (multi-core twisted pair line)
* Length of stripped wire:7~8mm

7~8mm




Example of product application

CN3 pin
Sensor & Interface (CN3)
Pin. Signal Pin. Signal
1 +COM (+24V) 14 CW+
2 +LM 15 CW-
3 -LM 16 CCwW+
4 ORIGIN 17 CCW-
5 IN1 18 Analog in(TBD)
6 IN2 19 AGND (TBD)
7 IN3 20 -
8 IN4 21 -
9 IN5 22 COMP OUT
10 OUT1 23 BRK+
11 ouT2 24 BRK-
12 OuT3 25 -COM
13 ouT4
CN4 pin
RS485 (CN4)
Pin. Signal Pin. Signal
1 (NC) 2 GND
3 A Input (RS485) 4 (NC)

5 GND 6 B Input (RS485)

7 (NC) 8 GND
CN5 pin
RS232C (CN5)

Pin. Signal
1 RXD =
===
2 TXD Eii;ﬁ
3 GND 3 1

D-SUB 25P

¢ Pay attention to the polarity of power.

S T =

13
6@@@@@@@@@@@@@? ©)
: PPVOOOROOOD B &
25

Warrantand Cautions

Product Index

EDG

o

m
o

m m
o
@ < = > m

m
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E

—

Product Application
Examples

P-SERVO

Operation
Instructions
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Example of product application

B Alarm functio

n

Please check the alarm based on the number of flashes

When the alarm appears, the digital output “alarm” will become Active. The above mentioned “ALM” LED will flash.
The light flashes every two seconds, as shown. After reaching the number of flashes that the alarm should appear,
the light will be off for two seconds and starts to flash every two seconds again.

1 2 N 1 2
e 2 o i e
[} [} | [}
1 1 | ]
] 1 | ]
[} [} | [}
| One i i |
| second i i Two seconds 1
I > i i i
] 1 | ]
5
?j;"' LED lighting
o
Number of
Alarm Cause Cause Measures
flashes
Overloading Reduce the load
2 ol e iee The motor speed did not catch up with the c Force the maximum frequency of command pulse to stay below
ommand during position control. the maximum rotation of motor.
Overloading The motor speed did not catch up with the command pulse
during position control.
3 Full count . .
Force the load to stay below the continuous Force the cyclic frequency of command pulse to stay below the
rated torque. rated motor speed.
Force the curve angle of acceleration and deceleration to
become flat.
4 Overspeed An error occurred to the motor speed Egifmtzacg:tl;cﬁgiq;ﬂ?tgf command pulse tostay below the
o * Motor hunting occurred due to improper
5 Poor gain adjustment adjustment. Adjust the proportional gain (P) again to execute the acceleration
* This could also happen when entering the and deceleration of command pulse.
command without acceleration or deceleration.
Theint l ltagei d due t
6 Overvoltage regeelr?efartr:]iin?ower vottage increased due to Add a regenerator (option)
7 Abnormalinitialization ~ The load has exceeded the maximum rated Pl duce the load
value of motor. €asereduce thefoa
8 EEPROM Error An error occurred to the EEPROM data Perform repair
Abnormal position - Overloading
9 compensation Reduce the speed of position compensation and increase the
during open  The moment of inertia is too large or the tolerance of position compensation.
circuit control motor already has a problem.
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Operation Instructions

B Steps

Step 1 - Select On-line Operation (link with device)
after entering the screen

Zelect a connection method.

@ Online (zonmect o FEES040-8T)
) Offline@iscomnect from FXES040-8T)

| ok || CoamceliTy

Step 2 - Press LINK when “ID and Communication”
Dialog Box appears

FEES040-5T W _ID

Offwmt ID 1]
Serial port setting
Com Port COMS -
Baud Eate | 10200 -

Data Bize
Parity

Step 3 - Select ID option after entering Link
Step 4 - Verify if knob number on lateral side of
controller corresponds to that of SW-JD.

FEES040-5T SW_ID E
Oftset D 1

I serial port setting % | I

Conect with the folloving equipment

Bout D Eguipmenttype  Version
[ FXB5040-5T 03.36
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Step6 - Three options as picture show

Illustration

D Manual mode
Script setting

. Parameter setting




Operation Instructions

B Steps

Step 7 - Parameter Setting Interface

-

Group 01 :Postion control paramet
Group 02:8peed, force (speed mod

Creonp 05 :Comimon

Addre: Symbol
o10o
0101k | PKy

[T] Parameter- [Online data] [olm =]
Comment | 2z All =»
2-41 Description Ranee Data -

Group 02: Tongue control paramets Base inteeral ime constant b}

Orovl Force (fositian dee)’ 5 0102k PTw Eaz= -integra! time constant a0

Chroup 06 Tnput port assign 0103k PEd Speed feedback eain 300

Grroup 07:Output port assizn S .

Gmu; DS:Sp;]e)d ppe rameter of posi 0104k PDw Compenzated derivative gain 0~ 20 5

Group 09:Zera retum parameter 0105k  Pkwvp Propartional gain for P control ]

Group 10:Metwork communicatior

Group 15 Extended p A 0106k Ff Feed forward(%) 0~ 100 0
010%h | ErrCountCle Clear deviation counter when servo OFF 01 ]

0108k | FullCountValus Full count alarm count value

1~ 2147483647 3000000

0108h |InPozitionZone Ih position zone count value 0= 1000 4
010Bh |ElectroGearMum Electronic gear: numeratar 1~ 10000 1
010Ch |ElectroGearDen Electronic gear: denominatar 1~ 10000 1
010Dh |OpenhodeSwitch Fattern in position control 02 1} b
Position lnop gain
Positiondng time can be shortened by stting larger value, but it also may canse overshoot. Constantly changeable
Ton large setting value cavzes hunting, Motnr contrnl parameter
Need power cycle. The power
muzt be OFF and then ON
after writing parameters
to EEP ROM.

Step 8 - Script Setting Interface

Program- [Online data]

= =]=]

Then a program function iz veed, Greoup 05 Common parameter “SelChangelode: 4 selection of & control mode by a control mode selection input™  should be set to
iﬁg‘j&;ﬁ a ﬁmgmm mode “03:+TLA” 7 04: -TLE" iz used as & program data parameter, then Group 05:Common parameter  “ModeSwitch: & software switch of &
mode slection”  should be setto 17 |
Or input port “CONT_MODE: & selection of a control mode™  shonld be sstto “ON™
Mo Made Eifg:g: et 8@5 ed &Drﬁ% Target part  Ranee L Rarge H Wait{meec) Mext| =
» O0ING 1] 100 500 ] ] 1] ] =i
1 O0ING 1] 100 500 ] ] 1] ] -1
2 O0ING 1] 100 500 ] ] 1] ] = =
3 00:ING 0 100 500 I} I} 0 0 =]
4 00:INC 0 100 500 0 0 0 0 |
b O0ING 1] 100 500 ] ] 1] ] =i
fi O0ING 1] 100 500 ] ] 1] ] -1
7 00:ING 0 100 500 0 0 0 0 =9
8 00:ING 0 100 500 0 0 0 0 -1
O0ING 1] 100 500 ] ] 1] ] -1
10 |00ING 1] 100 500 ] ] 1] ] =
11 |00ING ] 100 500 0 0 ] 0 =]
12 |00ING 0 100 500 0 0 0 0 =]
13 |00ING 0 100 500 0 0 ] 0 o |
14 J00ING i] 100 500 ] ] i] ] -1 ¥

Warrant and Cautions
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Operation Instructions

B Steps

Step 9 - Manual Mode Interface

132

U U S -
Move Satus
[ ServoON || Alaomresst | Servo ON/WOFF  [1:SERVO ON
[ ServoOFF | [ DefCountClear | Operation statns  |0:3TOF
Postionforce (posttion) control g T )
Move Speed [%]{0=LowSpeed) 0= In position e
| Move speed overnids | Seed conftn!
o Zero speed [0:ROTATE
[ z ] + | [C] continuous Target speed 0: OFF
l Emergency stop I I Slow stop ] Torgueforce contol
Tongue limit 0: OFF
RelPoS ] |||
Ahs POJ 0f= Exen. Coiumnn
set. POE = Exer. Alarm :Ij:"I'I'D alatim
. Motor speed (rprm) D ]
e Motor current(%) |25
Target inp poit IEIEI: ORG rising ed ge vl Commeand position ':'
= — Encoder position 0
| - Direction ] [ + Direction ] Pro Ho. [T
Supply voltage (V) |24
Zern return (Speed setting =901h)
Mode (Setting = 200h)
[1Z:-torgue Limit Exec. Output
5 | FEUGIEERON | TR LMT
Fome (postion) contool o |ALARM 4 [VELD COIN
Tongue limit search
| -Dimction | | +Direction |
Input
e 1 [SERVO_ON [C] [ORG
. = 7 [ALARM RST [ [+LM
TR HiTE 3 [START B TH
Direct 4 [VELO_DIE  [] [Zphase
5 [CONT_MODE [
Teaching
Step Na. O [ Exee | Comm. status [0 Wo error
Straaght Interpolation i
: ove
K SWID XK Index Htart zpeed [pps] B eoel time [msz)] W% Axis[F] ¥_Axis
o= 1000/ 1[2
=~ x b [ Exec. ]
¥ EWID ¥ Index e speed [pps] m_Curve[9)]
0= 1000.0[= [ [ Stop J



Operation Instructions

B Steps

Step 10 - Select Servo ON when entering the screen to switch on the power. Click JOG+ and JOG- to observe
if cylinder moves normally. After that, adjust required torque and rotation speed according to Parameter
Setting and Zero instructions given below.

I ——
Moave Statuz
[ ServoON | [ Alumrest | Servo ONAOFF  [1:SERVO ON
[ %ewvoOFF | [ DefCountClear | Operation statgs | 0: BTCF

Positinnforce (postion) contral Position cantrol

Morve Speed [%](0=LowSpesd) 107= In posttion
[ Mowve speed override ]

[1:0m

Speed control

I . Zero speed
[ 2 | | + | [ continmons Target speed
[ Emergency stop ] [ Slow stop ] Towguetforee control
Toryue Limit [0 OFF
R 75 =) [ ||| 2 |
Abz POR = | Exec. Comumon
Bt POS [ Exee. W [0 Wo alarm
el - - tMotor speed frpm;) D
: S Motor crrent(%) |25
Target inp port [DEI: ORG rizing ed ge v] Commend position |0
iti ]
| - Direction | [ +Direction | Snerion
Program No. [-1

anpply voltage (V) 24
Zern retum (Speed sething = 901h)

Mode (Setting = 900h)

12-torgue lmit i Outpt

" | WEDORZEROW | 3 [TRQLMT
e an 2 ALARM | | 4|VELO_COIN
Toryue limit searnch

| - Direction | | + Direction |

Input
1 [BEEVO_CON [[] [ORG
2 [ALARM BET [0 [+IM

- Direction I .3 i

Teaching
Step No. o= T Comm. status 0 o emmor
Stradght Interpolation .
e
HRWID X _Index wtart speed [pps] Accel time [ms] - _ .
e 100.0[= 1] X_A:gs@ Y_Am]
. ] ; HEC

¥ RWID ¥ _Index e speed [pps] 5 Curve[%]
' Loon e [ Smp |
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Operation Instructions

B Steps

Step 11 - Script Function

=
Program- [Online data] EI
When a program fonction iz veed, Grooup 05 Common parameter "SelChangelode: & selection of a control mode by a control mode selection input  shoold be =t o
Qfmode 27
Aleo when a program mode “03: +TLE™ )7 04: -TLE” iz vsed 2 e program date parameter, then Croup 05:Comrmen parsmeter “ModeSwitch: & software switch of &
mode selection”  should be stto 17 .
Or input poxt “CONT_MODE: A selection of a control mode”  should be sstto “ON™
Eiisstl?alggsmem S&?ed il;(orucw;) Target port Raree L Ranege H Waitl meec) Meset|
> o 100 500 0 0 0 0 -1
1 In 100 500 0 0 0 0 -1
2 e o 0 500 0 0 i 0 -1 e
3 s o 100 500 0 0 0 0 -1
t g o 100 500 0 0 0 0 -1
5 puNG o 100 500 0 0 0 0 -1
oG o 100 500 0 0 0 0 -1
7 e o 100|500 0 0 1 0 -1
3 e o 100 500 0 0 0 0 -1
g [oomc o 100 500 0 0 0 0 -1
10 [poans o 100 500 0 0 0 0 -1
1[I In 100 500 0 0 0 i -1
12 NG o 100 500 0 0 0 0 -1
13 [nomnc o 100 500 0 0 0 0 -1
1 |EU:INC ||n 100 [s00 0 0 0 0 T

Script Mode:

: Relative Position

: Absolute Position

:Homing

: Positive Torque Detection

: Negative Torque Detection

: Positive Signal Detection

:Negative Signal Detection

: osition Setting

: Clear Offset Count

:ommon Output

10 : Common Output (Coordinates comparison - large)

11: Common Output (Coordinates comparison - small)

12 :Set Counter

13:Count result -1; if 0, next step; if not 0, execute line
number specified in the next step.

O o ~NoO Ut b~ WN K O
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Operation Instructions

B Steps

Step 12 - Script Functions

Script Mode: there are 14 (0-13) modes that can be adjusted according to customer needs.
1-1 Mode: Relevant mode can be set for controlling electric cylinder (13 settings as indicated in the red

frame above.)

1-2 Stroke/Angle: Enter a position within the adjustable range of that specification.
1-3 Speed: Adjust speed based on corresponding spec (%).
1-4 Torque: Adjust speed based on corresponding spec (0.1%).

1-5 Subject Port: Combined with mode setting, allows to output to an external controller, such as PLC.

1-6 Range-L: Combined with Item 7, allows range setting.
1-7 Range-H: Combined with Item 6, allows range setting.

1-8 Wait (ms): Waiting time after executing that instruction line, 1000(ms) = 1(s) Second
1-9 Next Step: Specifies action of any other line after executing that instruction line; -1 for stand still.

1. Allows to set Stroke/ Angle, Speed and Torque after mode selection.
2. Setting of “Next Step” cellis a Jump Function; as shown in the above figure, after completing Line No.0
action, the next step is 1, then switch to Line No.1 action, and so on. This function can be used for

automatic circulation: when -1 is set for the next step, no action will be executed.

@ =

Step 13 - Homing (Click Input to Ram or Input to ROM after modification)
» Homing Speed: adjustable (1-100%)
» Homing Offset: used for fine-tuning offset of one-direction gear gap
» Homing Torque Limit: Sets torque value according to user requirement; when carrying out homing, reaching the set
torque value indicates the completion of homing.
» Homing Position Setting: After completing homing and compensating offset of one-direction gear gap, the current
position is set as Home.
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Comument

‘« Crronp 09:Zero vetum parameter »»

=- 4l

4

. Grroup 01 Position control paramet]
. (rroup 02 Speed, force (speed mod|
- Gronp 02 Tongve control parammet|
.. Grroup 04 Force {position mode), f|
- (rroup 05 Common

Addres Symbol Description

OreSpeed Haming sequence speed(¥)

Ranee

Oreffset Offzet of homine sequence

~-Grronp 06 Input port assizn

. Grroup 07 Output port assign

.. (rroup 08 Speed parameter of post
ter |

et p

- Grroup 10 Netwncommunjcﬁnr
. (roup 15 Extended parameter

n L3

OreData Data of homine sequence

OreTralLimit Tarque limit of homine sequence( = 0.1%)

0~ 1000

1 ORG:  Detect the +edge of ORG signal. (Defoult

1]
2 OR3,Z: Detect the - rising ed ge of Z-phase after the + edge of OR( signal has been detected
34LM:  Detect the edge of + LM signal. 4 Z: Detect the + edge of Z-phas.
54LM,Z: Detect the - nsing edge of Z-phas after the edge of + LM sizgnal has been detected
6ORG: Detectthe - edge of ORG signal.
TORG,T: Detect the + rising edge of Z-phas after the - edge of ORG signal has been detected
8-LM: Detectthe edge of - LM signal. 9 Z: Detectthe - edge of Z-phase
10 -LM,Z: Detect the + rising edze of Z-phase after the edze of - LM sznal has been detected
11 Detect the + torgue limit
12 Detectthe - forgue lmit.

Constantly changeable

 Motor control parmnster

Meed power cyele, The power
st be OFF and then ON
after wiiting parameters

o EEF ROM.
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Operation Instructions

B Steps

Step 14 - Type 05 of Parameter Table, Common Parameters:
For switching over to automatic and continuous control: alter 0502h to 2 and 0503h to 1, click input to Ram and input to Rom;
this allows to one-key operation by clicking START under Manual Mode. To stop activation, just release START). (Note: to

136

alter parameters in orange color, you need to re-start the power).

|| Parameter- [Online data] [ = =]
Cominent | < Guomp 05-Common parameter ==
=41 | Addres Symbol Description Range Data =
gﬂ‘; g;g;j‘:ﬂ:;’;ﬂ;m; s MaxTroRa Maximum tor 1) 0~ 1000 1000
Group 03:Torgue contro] paramet 0501h  FullTrgTime Loop error detection time(msec) 500 ~ 10000 100
1 0502h  SelChangeMode Selection of control mode by external control 0~8 & L
G 2 0803h | ModeSwitch Software switch to select internal digital modes | B 1
SRS o 15040 PraCantSinitch Softmare switch {0 select intemal digital F/Flconrals |1~ 1 1
Croup 09:Zero retwon parameter 0605h | BrakeOifDelay Timing of “brake off” 0~ 100 00 |
g[;xl; iggx;:;:; perameter 0506h  AutoPfDetect Activation of initialization b2 [}
0507h | PfDetectMode Initialization modes 0~32 o
0508k Selled Select LED(INP) indication {hmeid ]
050Bh | DrvLogicLmtP Logic level of +limit input sienal 0~1 ]
050Ch | Drvlogicl mti Logic level of -limit input signal flig [}
050Dh |DrvlogiclmiCond | Set the type of stopping by limit input signal 0~2 2
050Eh  SelReBrake Activation of regenerative brake when servo is OFF ot ] hd
g];?:uﬁ‘:hlt}gg)%‘ means 1 50% of rating torgue ‘ —— e s
Mator contral parameter
[ * Need power eyele, The power
st be OFF and then ON
after writing parameters
0 EEP ROM
‘ i '
N b o A A A A A R A ey e
Maove Status
[ ServoON | [ Alummst | Serva ONMOFF [T SERVOON
[ Servo OFF ] [ Def Count Clear ] Operation stats (01 STOP
= o Position control
Positiondforce (position) control
o s
i = In position |1: 0N
Move Speed [%](0=Lowipesd) 10 =
Move speed override -
[ Move speed override | Speed contro]
A Zern speed [0: ROTATE
[ z ] [ t | [C] contimous Target speed |0: OFF
[ Emergency stop ] [ Slow stop ] Torgue/foree control
o ez
Torgue limit |0: OFF
Rel. POZ
Abs POS Comumon
Set. POR e 0:
8 h Motor speed fpm) |0
izmal seare
Motor currenti®s) |29
Targetinp.port [00: ORG rising edge ~| Commend position |0
— — Encoder position. |U
[ - Diirection ] [ + Direction ] L ]
Program Ho. I
I
Supply voltage (V) |24
Zero retom (Speed sething =901h)
Mode (Setting = 900k}
[12:-torgue Limit Exec. Cutput
Fowee (postion) contcl S T
Pt o [ALARM
Torgue limit search
| -Direction | [ + Ditection |
Input

SpeeddTorgue comntrol

| [SERVO_ON [ [ORG

5 |BLARM RST [[] [+LM

spape [ 100f ioafe oM
Stop [Z phase
Teaching
Step No. Exec. Comm, status |0 Noerror
Sraight Interpolation i
Ove
ESWID X Index Start speed [pps] Aceel time[ms] - ] :
' = ' 10000~ 1= X s (Y_fods
| 1= | £} Exec.
Y AWID ¥ Index Maxt speed pps]
0= I Stop




Specification Selection Table

CHELIC Linear Motor Requirement Specification Survey Sheet

Company Name Date Filled-in By
Add. email:
TEL. Fax:
Load (kg): Movement Circulation Time(s):
Speed (mm/s):
Repetition Precision(mm): )
Stroke (mm): [J+0.002 [J+0.005 StopTime (s):

Acceleration(mm/s?):

Requirements:

Horizontal Installation Wall-mount Installation
A
B
Allowable load torque c A
(mm) B ¢
A B © A B C
L] Layout Drawing

) L] Position Test
Visual

application | [] Movement Test
[] Process Machine

Application
[J Screw Use

[J Spot glue use
L] Other

Environment

of Use [] General Environment

Equipment [J For massive production [J For testing

Remark
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