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Miniature Actuator

Flex Actuator Series

Actuator

LEX

Many variation of KSS Flex Actuator became reality.
Various choices among accuracy(Lead Screw type),
speed(Screw Lead), Travel length and power(Motor
type) are available.

@Features

* We make full use of features of Miniature Ball Screw manufacturer and super compact design Actuator can be
achieved.

* Depending on kinds of Lead Screws, wide range of choices related to positioning accuracy are available.

* Several variations of Screw Lead & Travel for each Screw type are standardized. So wide variety of choice for
speed is available.

* Motor-less type is our standard, but a couple of Motors are in stock as an option. Suitable Motor and Actuator
would be assembled in accordance with your specifications.

* Recommended Motor Drivers for each Motors are also in stock.

* Accessories can be provided as special design, such as outside photo-sensor, Brake unit and so on.

Wide range of choices Motor-less is standard

Wide variety of Drive Screw type
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@Structure

KSS Flex Actuator is the slider type Actuator, which is
built in small size Lead Screw / Ball Screw and Slide
Guide in it.

KSS Flex Actuator series are standardized without
Motor. It is designed to set the appropriate Motor easily
based on the required specifications.

Slider table
Couplin

(Option

Motor attachment
(Option)

Motor
(Option)

@Variation & Features

There are several kinds of KSS Flex Actuators shown below. Each Actuator has a different kinds of Ball Screw /
Lead Screw inside. Please choose appropriate type depending on your required accuracy.
For further information, please refer to Table G-3 in page G106.

1)Resin Lead Screw type
High cost performance type Actuator installed Resin Lead Screw. It can be used without oiling in normatl
environment for long term, because lubricating agent is incorporated in Resin Nut.
2)Rolled Ball Screw type
Reasonable price and accuracy have been achieved by using Rolled Ball Screw.
3)Precision Ball Screw type
High accuracy in both Repeatability and Lost motion by using Precision Ball Screw.

Table G-1 : Positioning accuracy for each Drive Screw

i S e Rep(?:trit))ility Los(tmmr:;ion
Resin Lead Screw +0.05 max. 0.05 max.
Rolled Ball Screw +0.01 max. 0.01 max.
Precision Ball Screw +0.005 max. 0.005 max.

Note) These numbers are obtained with standard Motor.

There are several choices of Motor as option shown below.
Specifications for each combination of Actuator and Motor are shown in page G106.

Motor type Manufacturer Model number Rated Current
2-phase . 10PM-K202B
(125 Minebea Motor Single shaft 0.7A / Phase
2-phase TS3641N11E2
8 TAMAGAWA SEIKI Double shaft 0.95A / Phase
5-phase . PK523HPB
128 Oriental Motor Double shaft 0.75A / Phase
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@®Model number notation

020 —

FA S — G

I D T T T
® © ® @
(MSeries No.

FA : KSS Flex Actuator Series
@Actuator type

S :Slider type
®Lead Screw / Ball Screw type
Re: Resin Lead Screw
R :Rolled Ball Screw
G : Precision Ball Screw
®Lead / Pitch (mm) : 020 means 2mm
®Travel (mm) : 080 means 80mm
®Motor type
None : No Motor (Standard)
M : Minebea Motor 2-phase Stepping Motor
((J25&0.7A / phase)
T : TAMAGAWA SEIKI 2-phase Stepping Motor
([J28&0.95A / phase)
E : Oriental Motor 5-phase Stepping Motor
((J28&0.75A / phase)
S : Other
®Connector type
N : No connector (Bare)
H: HIROSE RP17
E : El connector (Tyco Electronics)
®Direction of Motor leads
R : Right (from Shaft end side)
L : Left
®O0ption
None : no optional design
S : Photo micro Sensor outside
B : Solenoid Brake Unit
U : Side Motor mounting kit
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@Combination & Specifications

KSS Flex Actuator has a lot of combinations with Lead screws (positioning accuracy), Screw Lead, and travel
length. Motor-less type is our standard, but 3 types of Motor can be provided as an optional order.

Standard combination and Motor choices make design flexibility enlarge widely based on your specifications.
Combination of Lead screw and Motor are shown in Table G-2.

The detail specifications and dimensions are described in each dimension table.

If other combination in Table G-2 is required, please ask KSS representative.

Standard Combination Motor Option

Option Motor ®

Choice of Drive Screw 2-phase Stepping Motor ( []25&0.7A / phase)

Choi T L Option Motor @
oice of rave Refer to Table G-3 2-phase Stepping Motor ( []128&0.95A / phase)

Choice of Screw Lead Option Motor ©

5-phase Stepping Motor( []28&0.75A / phase)

Positioning accuracy will vary depending on the kind of Permissible speed and Load Capacity are determined by
Lead screw. Lead and travel length are standardized for Motor choice.
each Lead Screw.

The detail specifications for each combination are shown in
dimension Table. Page index is shown in Table below.

Table G-2 : Page index for each combination

Motor Resin Lead Screw Rolled Ball Screw Precision Ball Screw

Standard Motor : None See page G107~G108 See page G109~G110 See page G111~G112

Minebea Motor
M 2-phase Stepping Motor ((]25&0.7A / phase)| See page G113~G114 See page G115~G116 See page G117~G118
Bi-polar type
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, TAMAGAWA SEIKI
Option | 1| 5 phase Stepping Motor ((128&0.95A / phase)| See page G119~G120 | See page G121~G122 | See page 6123~G124
Uni-polar type

Oriental Motor

5-phase Stepping Motor ((128&0.75A / phase) See page G125~G126 See page G127~G128 See page G129~G130
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Table G-3 : Specifications for each combination

KS§ Flex Actuator has a lot of combinations with Drive screws, Screw Lead, Travel length and Motor as an D SarEi Resin Lead Screw Rolled Ball Screw Precision Ball Screw
option.
Therefore, when you try to select the suitable combination, its procedure may be complicated.
KSS shows the selection guide below from the various approach of choices. Repeatability(mm) +0.05 max. £0.01 max. +0.005 max.
Lost motion(mm) 0.05 max. 0.01 max. 0.005 max.
Drive Screw selection guide |Positioning related accuracy Price
Perm|55|blelMor.ﬂent(Nm) 0.10 **In case of no load in My & Mr direction
Resin Lead Screws Low Less expensive Mp(Pitching)
Permissible quent(Nm) 0.09 **In case of no load in Mp & Mr direction
Rolled Ball Screws Middle Reasonable My (Yawing)
Permissible Mo.ment(Nm) 0.23 **In case of no load in Mp & My direction
Precision Ball Screws High Costly Mr(Rolling)
Screw Lead selection guide Speed Resalluien Load Capacity Spec. for each Motor Resin Lead Screw Rolled Ball Screw Precision Ball Screw
Lead(mm)
Tmm Slow High High
Motor H:Horizontal| 2 6 9 1 2 6 10 1 2 6 10
V:Vertical
2
mm H 9.8 9.8 9.8 294 | 294 | 19.6 | 19.6 | 294 | 29.4 | 19.6 | 19.6
Max. Load Capacity(N)
Standard v 4.9 49 49 19.6 | 19.6 | 98 | 49 | 19.6 | 19.6 | 9.8 | 49
6mm
Motor-less
Permissible speed(mm /sec)| 0~30 0~90 0~135 | 0~25 | 0~50 |0~150|0~250| 0~25 | 0~50 |0~150|0~250
9 10 Fast L L
mm er Fmm @ ow ow H 9.8 9.8 98 | 294 | 294 | 196 | 196 | 29.4 | 294 | 19.6 | 196
Motor: M | oy Load Capacity(N)
V 2.94 2.94 2.94 19.6 19.6 2.94 2.94 19.6 19.6 2.94 2.94
2-phase
Motor selection guide Fine step Acceleration Rotational speed Price 025 e 18~ | 30~ 18~ | 30~
0.7A/ phase Permissible speed(mm /sec)| 6~20 18~60 | 30~90 | 3~20 | 6~40 120 200 3~20 | 6~40 120 200
) . ) ) M T H 9.8 9.8 9.8 294 | 294 | 19.6 | 19.6 | 294 | 29.4 | 19.6 | 19.6
2-phase [125 Middle Middle Middle Less expensive otor : Max. Load Capacity (N
V 4.9 4.9 4.9 19.6 19.6 9.8 4.9 19.6 19.6 9.8 4.9
2-phase
. . Relatively low speed 128 12~ 20~ 12~ 20~
2-ph 2 Middl Middl R L issi ~ ~ ~ ~ ~ ~ ~
phase [128 iddle iddle is available easonable 0.95A/ phase Permissible speed(mm /sec)| 4~30 12~90 | 20~135 | 2~25 | 4~50 150 250 2~25 | 4~50 150 250
. . . M E H 9.8 9.8 9.8 29.4 29.4 19.6 19.6 29.4 29.4 19.6 19.6
5-phase [128 Fine High Low & high speed Costly otor Max. Load Capacity(N)
V 4.9 4.9 4.9 19.6 19.6 4.9 4.9 19.6 19.6 4.9 4.9
5-phase
The table above shows the functional comments when the Motor is built in KSS Flex Actuators. 128
Please note that the table above is not the function of Motor itself. For more detail, please see the table of specifications in next page. 0.75A / phase Permissible speed(mm /sec)| 0~30 0~90 0~135 | 0~25 | 0~50 |0~150|0~250| 0~25 | 0~50 | 0~150 | 0~250
20 O O
40 O O O O O O O O O O O
**Motor mounting is option 80 @) O @) @) O O O O O O O
Travel (mm)| 120 O O O O O O
160 O O O O O O
200 O O O O O O

Note 1) In case of Standard (Motor-less), Repeatability & Lost motion are reference value, Permissible speed & Load Capacity are recommended value.

Note 2) For more detail, please refer to dimension table.
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@O0ption

[Solenoid Brake Unit] [Extension Cable]

If Flex Actuators are operated in vertical position, Ball Screw / Lead Screw may fall down
when its power is off. Solenoid Brake Unit is effective to maintain intermediate position.

Extension Cable between KSS Flex Actuators and KSS recommended Stepping Motor Driver.
Please designate Cable type, Cable length and Connector type in accordance with the example below.
Please note that one side of Extension Cable is cut end only (no connector).

[Motor side mounting kit]

This kit can shorten the Actuator length with side mounting Motor shown in Photo right.
Motor mount, timing pulley, timing belt and set screws are included in this kit. KSS can
assemble in accordance with your request.

EC R 2 — E(6)
T T T I
© @ ® @

[Photo-micro sensor]

Sensor accessaries for the purpose of putting sensor outside Actuator. Sensor dog,
sensor rail, photo sensor, sensor plate and set screws are included in this kit.

KSS can assemble in accordance with your reguest. (OExtension Cable
@Cable type
None:Normal type

R ‘Robot cable type

[Grease] ®Cable length (m)
KSS original Grease (MSG No.2) is used for KSS Flex Actuator series, except Lead Screw e s— | ®Connector type at both end
= N - No connector (Cut only)

type. This Grease has high lubrication performance without deteriorating Ball Screw

smooth movement. It would be useful for Grease maintenance to keep long term operation. E(é) E:i?ﬁiiﬁllpins (for Motor only)
E(4) . El connector 4-pins (for Sensor only)
E(6+4) . El connector 6+4-pins (for Motor & Sensor)
E(4)+SP4461 : El connector 4-pins (for Sensor)

[Stepping Motor Driver]

KSS provides Standard Stepping Motor Driver and Extension Cable for Flex Actuators in order to make it easy to use.

KR-A5CC

This Driver is for 5-phase Stepping Motor operated by DC24V power supply. It has
automatic current reduction circuits. You can choose full-step or half step function.
(page V102)

KR-A55MC

+Sensor Amplifier Board (Light-on)

Note) El connector by Tyco Electronics

% Micro-Step Driver for 5-phase Stepping Motor with DC24V power supply. %
é 16 step angle types can be set with up to 250 divisions. (page V103) H : HIROSE RP17 E(6+4) - El connector b+4-pins Er
g S|
KS9110 -
This is recommended 2-phase stepping Motor Driver for TAMAGAWA SEIKI with []28 \//
size. It can be selected for Full-step or Half-step by Dip switch.(page V107) /
,
SD4030B2 /
<

This is recommended 2-phase stepping Motor Driver for Minebea Motor with [125 size.
It has Micro-Step function with 8-step angle.(page V108)

G131

E (6) : El connector 6-pins
E (4) : El connector 4-pins

E (4) +SP4461 -
El connector -4pins & Sensor Amplifier Board

Note) Sensor Amplifier Board is necessary, if you use sensor at 24V.

G132
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[SD4030B2 Connection diagrams]

Applicable Motor
Minebea Moter 10PM-K202B

HNomal Cable

[El connector]

171822-6 (Tyco)

171822-4(Tyco)

172211-4(Tyco)

172211-6(Tyco)

FLEX Actuator

HRobot Cable

[El connector]

171822-6 (Tyco)

FLEX Actuator

G133

[HIROSE connector]

EC-0-0 EC-0-0
RP17-13P-12PC
(Hirose)
SD4030B2 SD4030B2
1 Green/White /B — Green/White B —
Green B Green B
Red/Whit A Red/Whit A
de/ e i\ = RP17-13J-125C de/ = g 2
[l o (Hirose) o o
+18V~+40V +V +18V~+40V +V
A | A |
Please use them ALMs Please use them ALM+
if necessary. 0ff- if necessary. 0ff-
Off+ o Off+ o
D- S D- =
D+ D+
p. P-
I P+ I P+
Yellow None Yellow None
[ Yellow/White COM [ Yellow/White COM
[ Brown CWLS (Short circuit inside) | Brown CWLS (Short circuit inside)
[ Brown/White CCWLS [ Brown/White CCWLS
Black None lack None
Black/White None FLEX Actuator lack/White None
[HIROSE connector]
ECR--L] RP17-13p-12PC ECR-
(Hirose)
SD4030B2 SD4030B2
[]_Black B | [_Black B
Green B Green B
] A B A
Yolow ; 2 RPIT-13-125C Vollow . 2
o o (Hirose) o o
+18V~+40V +V +18V~+40V +V
- | A |
Please use them Albs Please use them ALMs
if necessary. Off- if necessary. Off-
Off+ - 0ff -
D- =2 D- 2
D+ D+
P- P-
1 P+ X P+
Red None Red None °
Gray COM Gray COM
Purple CWLS (Short circuit inside) Purple CWLS (Short circuit inside)
Orange CCWLS Orange CCWLS
Blue None Blue None
L[ White None FLEX Actuator L[ White None

[KS9110 Connection diagrams]

Applicable Motor

TAMAGAWA SEIKI TS364TNT1E2

ENomal Cable

[El connector]

EC-0-0

Please use them KS9110
171822-6 (Tyco) if necessary.
CW+ T 2
171822-4(Tyco) L 9 (12
i CCW+ B
i JO_cew- =
enable+ o <
enable- o I
+DC24Y 5 |12
GND :
1722114 (Tyco) —
172211-8 (Tyco)
| Black oMt | =] 2
[ Black/White COM?2 =
[ Red A o =
| Red/White /A E g
Green B o =
Green/White B E H&
a
=3
Yellow None
Yellow/White COM
Brown CWLS (Short circuit inside)
Brown/White CCWLS

FLEX Actuator

HERobot Cable

[El connector]

ECR-(1-J
Please use them KS9110
171822-6 (Tyco) if necessary.
W [ [ @
oo [ 5 A
171822-4(Tyco) CCW= 2 =<
i oo 8 || T
enable+ = <
enable- 5 &
+DC24Y g |2
GND 7 H
—
172211-6(Tyco)
Blue coMt | [ 8
White CoM2 E H @
Yellow A RIS
Brown A n iy
Green B o =
Black B o H &
9
—| 3
Red None
Gray COM
Purple CWLS (Short circuit inside)
|| Orange CCWLS

FLEX Actuator

[HIROSE connector]

EC-0-0
RP17-13P-12PC Please use them KS9110
Hi if necessary.
% o | [ 2
CW- H @
cow [ 5 || %
i CCW- o llT
enable+ n =
enable- g I
+DC24Y EHIES
RP17-13J-125C GND 7 H
(Hirose)
| Black COM1 —D" 2
Black/White Com2 a H®
| Red A a1 %
Red/White /A a iy
Green B g =
Green/White /B g f &
=3
Yellow None
Yellow/White COM
Brown CWLS (Short circuit inside)
FLEX Actuator L[ Brown/White CCWLS
[HIROSE connector]
ECR-(J-0J
RP17-13P-12PC Please use them KS9110
i if necessary.
(Hirose) ¥ —
D ¢ S e
CCW+ a >
i - 0 cow- S
enable+ n >
enable- g I
+DC24V 0 2
RP17-13J-125C GND H
(Hirose) _D,_
Blue COM1 _LD S
White CoM2 s A%
Yellow A a P
Brown I g ||%
Green B a =
Black B 0 Ho
—| 3
Red None &
Gray COM
Purple CWLS (Short circuit inside)
L[ Orange CCWLS

FLEX Actuator

G134
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[KR-A5CC Connection diagrams]

Applicable Motor
Oriental Moter PK523HPB

HNomal Cable

[El connector]

EC-0-0
171822-6 (Tyco)
171822-4(Tyco) | KR-A5CC Please use them
if necessary.
& CW+
=4 |ow-
172211-4(Tyco) =l CCW+
=l CCW-
1722116 (Tyco) E :8+
Black Blue % '
[ Black/White Red| [
Red Orange | F==-H
[ Red/White Green 7%
Green Black| £
= +DC24V
%ﬂ- GND
o]
Yellow None
FLEX Actuator YellowWhite ___COM —
Brown CWLS (Short circuit inside)
Brown/White CCWLS
[[Green/White  None
HMRobot Cable
[El connector]
ECR-0-0J
171822-6(Tyco)
171822-4(Tyco)
. KR-ASCC Please use them
l J if necessary.
T CW+
= ow- Y
172211-4(Tyco) St CCW+
o CCW-
172211-6 (Tyco) E ng»r
Blue Ble| pbom |
White Red| Foon
Yellow Orange| f—=
Brown Green| [
Green Black| EgH
= | Dcouv
&t GND
LN
Red None _n_
Gray COM
FLEX Actuator Purple CWLS (Short circuit inside)
Orange CCWLS
Black None

G135
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[HIROSE connector]

EC-0-0
RP17-13P-12PC
(Hirose)
I KR-A5CC Please use them
if necessary.
RP17-13J-125C _ o
(Hirose) o e
el | CCWe
= [ oow= )
ol H.0+
ol H.0-
Black Blue| =
Black/White Red| =
Red Orange| [
[ Red/White Green| 1
Green Black| £
ol +DC24V
el | GND
Yellow None n
FLEX Actuator Yellow/White COM
Brown CWLS (Short circuit inside)
Brown/White CCWLS
Green/White None

[HIROSE connector]

Lloreen/vhite  None€ o

ECR-C-0J
RP17-13P-12PC
(Hirose)
i KR-A5CC Please use them
if necessary.
RP17-13J-125C = CW+
(Hirose) % ow-_ I\
bod [ CCle
et | cow- )
bt H.0+
e H.0-
Blue Blue| ==
White Red| [=H#
Yellow Orange %
Brown Green 7@
Green Black |
= +DC24V
o
Red None
Gray COM
FLEX Actuator Purple CWLS (Short circuit inside)
[Orange CCWLS
Black None

LiDlack  Nome 4

[KR-A55MC Connection diagrams]

Applicable Motor
Oriental Moter PK523HPB

HNomal Cable

[El connector]

171822-8 (Tyco)

171822-4(Tyco)

172211-4(Tyco)

172211-6 (Tyco)

FLEX Actuator

HRobot Cable

[El connector]

171822-6 (Tyco)

171822-4(Tyco)

172211-4(Tyco)

172211-6 (Tyco)

FLEX Actuator

L

LotR T o

EC-0-0
Please use them
KR-AB5MC if necessary.
|| CW+
ow-— X
CCW-+
cow-_ )X
H.0+
H.0-
D.5+
D.S-
1P+
|ZP-
| Black Blue |
Black/White Red EE
[Red Orange | A
[ Red/White Green #%
Green Black #:1
g
E +DC24V
Yellow None .
Yellow/White COM
Brown CWLS (Short circuit inside
Brown/White CCWLS
| Green/White None
ECR-00-00
Please use them
KR-AS5MC if necessary.
i CW+
CW-
CCW+
CCW-
H.0+
H.0-
D.5+
D.S-
1.P+
LP-
Blue Blue | A
White Red EE
Yellow Orange | A
Brown Green #%
Green Black #:1
g
: +DC24V
E GND
Red None
Gray COM
Purple CWLS (Short circuit inside)
[Orange CCWLS
Black None

[HIROSE connector]

EC-0-0
RP17-13P-12PC Please use them
(Hirose) if necessary.
KR-A55MC
o CW+
CW-
CCW+
CCW-
H.0+
RP17-13J-125C H.O-
(Hirose) D.S+
D.S-
LP+
LP-
Black Blue | d
Black/White Red | H %
Red Orange | o
Red/White Green AE ﬁ
Green Black =
. +DC2UY
E GND
Yellow None
Yellow/White COM
Brown CWLS (Short circuit inside)
Brown/White CCWLS
| Green/White None
[HIROSE connector]
ECR-C-00
RP17-13P-12PC Please use them
(Hirose) if necessary.
KR-A55MC
|| CW+
CW-
CCW+
CW-
H.0+
RP17-13J-125C H.0-
(Hirose) D.S+
D.S-
1P+
LP-
Blue Blue | d
White Red & E
Yellow Orange | 4
Brown Green | 4 %
Green Black | 1 =
f
n +DC2V
E GND
Red None
Gray COM
Purple CWLS (Short circuit inside)
Orange CCWLS
=
|| Black None
G136
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G137

[Precaution for operating]

1) Before using these products, please read instruction manuals and follow the precautions below.

2) Do not hit or drop the Shaft, do not apply Axial or Radial load exceeding specifications, it may cause
malfunction.

3) Before using, please check that the product has no defect, and product is the same as your order.

4) Do not disassemble each component, dust may get inside the product. It may deteriorate accuracy.

5) Please prevent contamination from dust or swarf. Dust or swarf may cause damage to Ball Screw / Lead Screw,

which lead to deteriorating the function.

6) Flex Actuators should be checked the lubricant condition every 2 to 3 months. If Grease is contaminated,
remove old Grease and replace with new one.
Grease should be the same as the original Grease, which is described in specification table.

7) Do not use Flex Actuators exceeding our specifications in Load or Speed.

8) Do not hold the Motor leads and Motor shaft, this may result in damage to the device or injury. The Motor lead
wire should be fixed securely.

9) Keep away from Magnetic memory device.

[Precaution for safety]

1) If abnormal odor, noise, smoke overheating, or vibration occurs, stop operation immediately and turn the power off.

2) Do not use exceeding rated current.

3) The motor may overheat depending on the load conditions or driver used. Make sure that the motor surface temperature
does not exceed 80°C when in use.

4) Do not bend, pull or pinch the Motor lead wire.

5) Do not touch moving parts during operation.

6) Please switch off the Driver, when inspection or maintenance.

[Operating environment]
1) Operating environment should be 0~40°C in temperature and 20~80%RH in humidity.
Do not use these products under dew condensation, corrosive gas or inflammable gas environment.
2) Do not use these products under strong electric field, strong magnetic field.
3) Please prevent from swarf, oil mist, cutting fluid, Water / moisture, salt spray, organic solvent and other contamination.
4) Flex Actuators cannot be used under the vibration, impact, vacuum, and other special environment.

G138
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