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1. Introduction

1.1 Before Using This Product
Thank you for purchasing this product.

This manual contains such information as the required functionality, performance, and
usage method and sa or use of this product.

Please read this manual carefully beforehand in order to ensure correct use of the product.

Always store this manual in a readily accessible location after reading.

Please conta@URUGA SEIKI Co, Ltd. if this manual is lost cdamaged.

This product is a highly rigid, highccuracy precision positioning stage. This machine is

intended for use based on the prerequisite that it is integrated into equipment. Refer to the
information on residual risk in this manual for details esidual risk. When using this product
integrated into equipment, always conduct a risk evaluation, and verify and implement risk

reduction measures for the equipment as a whole to ensure safe use.

This product should only be handled by those who have tteadnanual carefully and fully
understand its content. Please read the "Safety Precautions” carefully beforehand in order to

ensure correct us@lease understand that SURUGA SEIKI accepts no responsibility for

compensation for damages incurred as dtrestailure to heed this warning.




1.2 Safety Precautions
The precautions indicated here are intended to ensure safe and correct use of the product, and

to prevent harm or injury to customers or others before it happens. Always readdfetg

precautions carefully and ensure an understanding of the content before use.

A DANGER Indicates a potential hazard with high level of
risk which, if not avoided, will result in death or

serious injury.

AWARNING Indicates a potential hazard with medium leve |

of risk which, if not avoided, could result in death
or serious injury.

C CAUTION Indicates a potential hazard with low level of
risk which, if not avoided, could result in minor

or moderate injury.

The safety precautions indicated in this instruction manual refer to the following standards.
ISO 12100:2010

Indicates "prohibited” content.

Indicates "compulsory" content.




1.3 General Product Warnings and Precautions

Warning symbols on devices are equivalent to the warnings indicatedraighant

manuals.

/A\WARNING

This product should only be handled by those who have read this ma
carefully and fully understand its content. Failure to use the product
correctly may result in injury or a fault.

/A\WARNING

The ue of this product in the medical equipment, pharmaceutical,

biological, food, or cosmetic fields is prohibited.

/\WARNING

The use of this product for aerospace instruments, nuclear plant
components, weapons, arms, or other military applications is prohibit

/A\WARNING

Never disassemble, modify, or carry out unwarranted repairs on this
product. Failure to observe this may result in an unexpected accident

/A\WARNING

Do not place fingers or objects in the opening of the product. Failure
observe this may result in injury or a fau

/A\WARNING

Do not transport the product or carry out mounting work with an
unnatural posture. Failure to observe this may result in injury or a fau




/A\WARNING

Users must not touch the product during operation. Furthermore, ens
that the product is not touched byyane other than users. Failure to
observe this may result in injury.

/\WARNING

In the following cases, stop use of the product immediately and notify

SURUGA SEIKI Co, Ltd. Continued use of the product may result in

injury or a fault.

- If the product emits an albbrmal noise

- If the product exhibits abnormalities such as an abnormal odour or
smoke

- If the product suffers damage after being dropped

- If the cable is damaged or torn

- If liquid is spilled on, or foreign material gets inside the product

- If thereis any play in component parts such as the table or cover

/A\WARNING

If any abnormalities are confirmed, cut the supply of power to the DC
power supply immediately. After doing so, disconnect the stage cable
from the stage.

/N\CAUTION

Do not forcibly bend, pull, or trafné cable. Failure to observe this ma
result in damage to the cable.

/N\CAUTION

Use the cable, driver, and DC power supply specified by SURUGA
SEIKI. Use of other than those specified is not covered by warranty




2. Overview

This product is a positioning stage driven by a stepping motor.
Positions at desired locations are determined by maWi@dable in the rotational direction with a worm
gear.

The product is mainly used for the purpose of making fine angular adjustments.

2.1 Model configuration
This section explains the model configuration of this product.
Type with 40x40mm table

K GWO0 4 1 1 1 -1 1
No. Contents Description
n Model number KGW
o Table size 04 : 4k40mm
) 040 : 40mm
2 Rotating center
060 : 60nm
N L:Ltype
n Sensor position
R : R type

B: Standard cables: Coector free on one end, 2 ({D214-2-2EK)
D: Standard cables: Connector free on one énmd(D2142-4EK)
v Cable option G: Robot cables: Connector free on one éwd,(D2142-2RK)
J:Robot cables: Connector free on one ehd,(D2142-4RK)

No symbol: Without cable




Type with 60x60mm table

K Gwoe6 1 1T 1T -1 1
No. Contents Description
n Model number KGW
0 Table size 06 :60x60mm
050 : 50mm
. 075 : 75mm
0 Rotating center
100 : 100mm
125:125mm
» L:Ltype
" Sensor position
R : R type

Cable option

B: Stardard cables: Connector free on one end, (®814-2-2EK)
D: Standard cables: Connector free on one énd(D2142-4EK)
G: Robot cables: Connector free on one émd,(D2142-2RK)
J:Robot cables: Connector free on one ehd,(D2142-4RK)

No symbol: Withait cable

2.2

Attached screw

Standard hexagon socket head cap screws for mounting have been provided.

KGW04

Attachedscrews: M3x6 hexagon socket head cap bolts: 4

KGWO06

Attachedscrews: M4x10 hexagon socket head cap bolts: 4




2.3 _Name of Eah Part
The names of each product part are as follows.

CE label

Stepping motor

Seriallabel

Ratinglabel
Sensorcover

Connectol
Sensor base

/A\WARNING

|" W In order to avoid injury and damage if the product drops, always carry
! /' product by holding the base.

/A\WARNING

The knob is set to highpeed otation when driving, and should therefor
not be touched.




2.4 Description of Labels

The content of product labels is described below.

(1)

3)
(4)

©)

CE labels

SURUGA @ (1) SURUGA SEIKI logo
S E I KI r‘ (2) CE mark

Serial label
(3) Product model

TYPE : KGW04040-LB | '

C/N__: 0000000000011 (4) Serial No.
Rating label
: 1 (5) Rating information
24V— +10% 1.5A| /4 /l\ ©) (6) Warning symbols

- ®

*There is acase where other labels are affixed to places other than the labels described in this ma
Please do not peel off because these are labels for internal management.

The content of product labels on the packing box is described below.

Indicates that the box should be handled with care to prevent applyin
impact.

Indicates that care should be taken when handling the packing box i
product is fragile.

Indicates that the box should be protected when handling to prevent it
getting wet.

Indicates that the box should not be turned upside down or ste
horizongally.

Indicates that corrugated cardboard can be recycled.

Indicates that the packaging material can be recycled, and that the m
is corrugated cardboard.
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2.5 Specifications

Yy Main specification

Model number KGW04040L KGWO04060L
(Opposite operating pos. type) KGWO04040R KGWO04060R
Height of rotating center 40+0.2mm 60+0.2mm
Stroke (*1) +8° +6°

Table size

40 x 40mm

Travel mechanism

(deceleration rate)

Worm gear (1/24D

Resolution(pulse)

0.003° (FULL)

MAX speed

15°/s[5kHz]

Guide

Crossed roller guide

Material (finishing)

Aluminium (black anodized, bladsack coating finish)

Load capacity

3kgf [29.4 N]

Weight

0.4kg

Moment rigidity

Pitch 1.30/Yaw 1.16/Roll 022[ nj/cry]

Height of stage 20+0.2mm
Rotation center deflection accuracy) 00.01mm
Repeatability 0+0.005

Lost motion 00.01

Electrical rating

DC24V+10%  1.5A

11




Model number KGWO06050L KGWO06075L KGWO061006L KGWO06125L
(Opposte operating pos. type) KGWO060506R KGWO06075R KGWO06100R KGWO06125R
Height of rotating center 50+0.2 mm 75+0.2 mm 1004£0.2 mm 125+0.2 mm
Stroke (*1) +10° +8° +6° +5°
Table size 60 x 60 mm
Travel mechanism Worm gear Worm gear Worm gear Worm gear
(deceleration rate) (1/160) (1/225) (2/292) (1/360)
Resolution (pulse) 3 0.0043 3 0.0032 3 0.002466 3 0.002
(FULL) (FULL) (FULL) (FULL)
MAX speed 22.5/s[5kHz] 16°/s[5kHz] 12.5/s[5kHz] 10°/s [5kHz]
Guide Crossed roller guide

Material (finishing)

Aluminium (black anodized)

Load capacity

Skgf  [49 N]

Weight

0.5kg

Moment rigidity

Pitch 0.30/Yaw 0.10/Roll 0.1[L nj/cr|

Height of stage 25+0.2 mm
Rotation center deflection accurac) 00.01 mm
Repeatability 0+0.003°

Lost motion 00.01°

Electrical rating

DC24V+10%  1.5A

12




Each electric component specification

Model number C005G90215P1
5 phase stepping motor 0.75 A/phase
Motor Type
(Criental motor Co., Ltd.)

Step angle 0.72°

Limit sensor Installed

Origin sensor(ORG) Installed

Proximity origin sensor(NORG)

Photanicro sensor EESX4134 (OMRON Corporation)
Model numbe
Photanicro sensor EESX4320(OMRON Corporation¥

Sensor

Power voltage DC5 24V +10%

Consumption current 60mA or less

NPN open collector output DC-24V (8mA or less)
Control output
Residual voltage 0.3 9r less (load current 2 mA)

Out logic When light is shielded: output transistor OFF(Fmmmduction)

Model number HR10A-10312P(73)(Hirose Electric Co., Ltd.)
Connector - B .

Applicable receptacle connector HR10A-10R12S(73)(Hirose Electric Co., Ltd.)

* Scheduled for change from 2018 onward

Y Noise level

k A-weighted sound pressure levelThis product does not emit noise greater than 70 dB.

*1 Definition of direction

The direction moving away from the motor is defined as the + (CW) direction, and the

direction moving towards the motor isfthed as thé (CCW) direction.

J CTI
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/A\WARNING

Avoid using the product if the motor surface temperature reaches 80
higher.

Failure to observe this may result in burns or a fault. The motor surfa
may still be hot, risking burns, even if the temperature has not reache
80 °C.Never touch the motor with bare hands.

If the temperature exceeds 80 °C, adjust the current value and opera
interval.

/N\CAUTION

Use the product within the withstand load and maximum speed indi
in the specificationsi-ailure to observe this maintainstét in injury or
damage. Also the specified accuracy cannot guaranteed.

14



2.6 Timing chart Origin end Opposite side

Mech. limit face of end facepech. limit
Mech.stopper l l
CCW limit sensor Non detected (light enters —
Detected (light shielded) I ®
ORGsensor Non detected (light enters ® °
Detected (light shielded) u
CW limit sensor  Non detected (light enters ®
Detected (light shielded) 0——I
o Ccw i_imit Center CCW Limit .
sensor stroke sensor
CW direction < » CCW direction
[degred
CW limit Origin End Opposite side of CCW limit
face end face
KGWO0404 8.5 0 25 8.5
KGW04060 6.5 0 2.1 6.5
KGWO06050 10.5 0 25 10.5
KGWO06075 8.3 0 1.8 8.3
KGW06100 6.3 0 1.4 6.3
KGW06125 5.2 0 1.1 5.2

* The coordinates are design values. The actual coordinagsliffer by a margin of error of
approximately +0.5 degree.
* The timing chart indicates the sensor timing, and not output signal logic. Refer to the output

transistor ON/OFF display indicated under sensor output logic in the electric specifications.

/A\WARNING

Depending on the table operating position, there is a possibility that t

may be trapped, potentially resulting in injury.

Never touch the product while in the drive status.

/N\CAUTION

Do not manally rotate the motor knob and move the product beyond
limit when the table is at the stroke end. Failure to observe this may
result in damage to the product.

15



2.7 Product Dimensions

KGWO04-L series
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KGWO06-L series

36.5
1.5 60
50
32
4—4.5 THRU &8 C'BORE
_
(8ot hole for M4) A i
@ N |
O .
©@ ©0pP —
&

[
=
@ ®
000
L, 00

KGWO06075-L

KGWO06100-L KGW06125-L

17



KGWO06-R series

HE= —
H L
Tl

4 4}(5;}//&:7‘) ©® ¢@\¢\

K GW06050-R K GW06075-R
Center of rotation ‘ 7 Center of rotation "
|
S ‘ S ‘
= O o ~ | .
{ﬁ’i °‘j]%-b ot q-&EH?F ) {ﬁ_ St 1 5
K GW06100-R K GW06125-R

/N\CAUTION

Do not exceed the usable depth indicated at tapped holes. Failure tc
observe this may result in damage to the stage.
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2.8 Connection

System configuration

The system configuration of this product is as follows.

i * Preparel by i

' customer I

Stage Cable Driver : :
@ .| controller |

2 /4 /6  CVD507K | PLC i

*1(see Page20) (soldseparately) ! !

*2(see Page21) i 24VDC |

! (LPY !

19



* 1 Specified cable (SURUGA SEIKI)

SPEC

Option code

B D
(Soldseparately)

Model number

D214 2 2EK D214 2 4EK D214 2 6EK

Existence of connector

One end (driver side) loose wire

Connector on driver side

Connector on Stage side

HR10A 10P 12S(73)(Hirose Hectric Co., Ltd.)

Cable length 2m 4 m 6m
Minimum bending radius R33 mm
Colour of insulator
Core A
Body shield
Drain
SPEC
Option code G J
(Sold separately)

Model number D214 2 2RK D214 2 4RK D214 2 6RK

Existence of connector

One end (driver side) loose wire

Connector on driver side

Connector on Stage side

HR10A 10P 12S(73)(Hirose Electric Co., Ltd.)

Cable length

2m 6m

Minimum bending radius

Colour of insulator

20




* 2 Specified driver (sold separately)

SPEC

Model number

CVvD507 K (Oriental motor Co., Ltd.)

Applicable motor C005G90215R1

Input power DC24 vx10 1.4A Max
Rated current 0.75 Alphase

Number of partitions | 1 1/250

Use temperature range

0 50

Outside dimension

65(W) x 45(D) x 21(H) mm

Weight

0.02 kg

Signal inpt

Photo coupler input

21




60 Pin allocation

k Stage Pin Signal Thefunctionof terminal
1 Motor lead (Blue)
2 Motor lead(Red)
3 Motor Motor lead(Orange)
4 Motor lead(Green)
5 Motor lead(Black)
6 CWLS CW limit sensor output
Connector 7 CCWLS | CCWIimit sensor output
8 Open
9 Powef ) | Sensor Power (DG34 V)
10 ORG ORG sensor output
11 | Power( ) | GND
12 F.G F.G.

HR10A-10312P(73)
(Hirose Electric Co., Ltd.)

Stage cable P214-2-2EK, D214-2-4EK, D214-2-6EK,
D214-2-2RK, D214-2-4RK, D214-2-6RK )

Pin Thefunctionof terminal Colour
1 | Motor lead Blue
2 Motor lead Red
3 Motor lead Orange
4 | Motor lead Green
Driver side Stage side 5 Motor lead Black
6 | CWlimit sensor output Brown
7 | CCWIlimit sensor output Yellow
8 GND
9 | Sensor Power (DG24 V) Gray
10 | ORGsensor output Purple
HR10A-10R12S(73) 11 | GND White
(Hirose Electric Co., Ltd.) 12 | FG

* This cable has one end (driver side) loose wire

22



Example of wiring

DC24V
(LPS

Emergency
stop switch
Stage Cable
Y 1
1 1
A\ 1 Motor lead (B !
/Blue >1[< . otor lead (Blue) :
1 1
Red >2< : Motor lead (Red) :
1 1
VOTOR Orange 3 : Motor lead (Orange) i Driver

>‘< ' Motor lead (Green) '
Green >‘|1< i ;
i Motor lead (Black i
Black 5 : ( ) ;
" ! |
| |
CWLS 5 E CW limit sensor output (Brown) E

>‘< 1 CCW limit sensor outputYellow) ! Controller

CCwWLS 7 ; : I PLC

ORG >1'0< i ORG sensor outpuPurple E
1 1
1 1
' § V (Gra '

+V % L S V(Gray) ; DC5-24V
1 - . 1
1 1
- +
The dashed line indicates the shield (')

F.G

* Install an emergency stop switch on the power supply of the driver.

/A WARNING

There is a possibility that hands maytkapped, potentially resulting in

injury if abnormal operation occurs due to incorrect wiring.

Perform test operation to verify whether the product is functioning

normally.

23




2.9

Operating Environment

Operatingenvironment: Indoors, 5 to 50 °C, 20 to 70% RH (there should be no condensation)
Recommended operating environment: Indoors, 82&, 20 to 70% RH (there should be no
condensation)

Above sea level: 2000m or lower

Protection level: IPOQIEC60529)

Overvolage category: Il

Pollution level: 2 (IEC60664.)

The temperature at which the product can be used will differ due to theamigimg
conditions involved such as stage installation conditions, operating conditions, and

performance.

/A\WARNING

Avoid use in places such as the following. Failure to observe this may

result n an accident aa fault

APlaces with a lot of dust or powder dust (especially metal powder)
APlaces exposed to direct sunlight or radiant heat

APlaces near fire

APlaces where the product may be exposed to water or oil

APlaces where corrosive gasfl@mmable gas are produced

APlaces subject to vibration or shock

APlaces with a lot of salt content or organic solvent

APlaces where Xays are in use

24



2.10 Mounting Guidelines

Y Equipment on which the table, base are mounted

Flatness guideline for applicable equipment: within 10 um

/N\CAUTION

Mounting equipment of poor flatness on the table or base, or mounti

table or base of poor flateg on equipment may result in deformation

the stage surface and affect accuracy.

Y Mounting orientation
The stage specifications are based on the condition that it is installed drsarfiae.
Caution is required if using the product when installed on other than a flat surface such as
when mounted vertically or horizontally on its side. Both withstand load and accuracy
will be greatly affected by the mounting orientation. Please cbthe SURUGA SEIKI

marketing centre if there are points on which you are unclear.

/A\WARNING

Carrying out mounting work with an unnatural posture may resul

injury or damage if the product drops. Check the safety of the surroui

environment, and carry outaunting work with a safe posture.

25



Yy Mounting method
Move the table by rotating the motor knob, and then secure it using all of the stage

mounting knobs. Use the screws provided to mount the.table

KGWo04
Mounting screws: M3x6 hexagon socket head cap bolfightening torque 1.0 NAn)
KGWO06

Mounting screws: M4x10 hexagon socket head ca

0O

Red circles: mounting holes

When mounting the stage, ensure a sufficient work space to ensur

the prescribed tightening torque can be applied.

26

































