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Rotary Table

Series MSU

Vane Type/Sizes 1, 3, 7, 20

Peripheral tabble deflection

nn
LLLI _J mm or less

High Precision
Table top deflection u_na mm or less g

Series MSUA

High precision series MSUA introduced to vane type rotary tables
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Rotary Table

o j Vane type/Sizes 1, 3, 7, 20
8l
nggh Precision Type Series MSUA

Sizes 1,3,7,20  Improved table deflection accuracy:

High precision/High rigidity 0.03mm or less
(plxsinge ow bl bearng Easy alignment when mounting the load

Table inside/outside diameter
tolerance H9/h9

Female threads for load mounting
provided in eight places.
(increases freedom in mounting the load)

Mounting reference pin holes

Mounting reference pin holes
(alignment with center of body)
Provided on three sides, excluding port side

Deflection accuracy:
Displacement for 180° rotation

Table top deflection

Peripheral table
deflection

P--@ Reference diameter h9
9< (alignment with center of table rotation)

2| @ Angle is adjustable
' mm 90°+10°, 180°+10°
Model MSUA Double vane (MSUB only) 90°+5°
Table top deflection 0.03(0.1t0 0.2)
Peripheral table deflection | 0.03 (0.1 to 0.2) I Scale

indication _—~

Values inside ( ) are for series MSUB

Disengageable

Maintenance work is simplified.
The drive unit can be replaced with the load mounted.

- %  Table unit
t i

I — Drive unit

-

Angle
adjustment
screws

Auto switch capable

Since switches can be moved anywhere on the
circumference, they can be mounted at positions
which accommodate the specifications.

Features 1 % SMC



Rotary actuator with
lightwelght, compact table
for robotic hands

M Free-mount type
Can be mounted from three directions: axial, lateral, perpendicular

Axial mounting

Lateral mounting

‘ Perpendicular mounting

=) Bottom mount

Top mount

W Tapped holes (4)

7\

-

= .
%ugh hole (1)

-

LY =,
- - ‘ r 2
= (G :

s % .
.77 Basic Type Series MSUB
Sizes 1,3,7,20
 Single vane and double vane standardized

e Double vane has the same dimensions as
single vane (except size 1)

M Series variations

Single vane

Bearing

Series Size Rotation Vane type Applicable auto switch
) » 1 D-9, D-T99
High precision 3 90° D-9JA, D-S99, S9P
type Single vane
MSUA 7 180° D-R73, D-T79
20 D-R80, D-S79, S7P
1 90° D-9, D-T99
3 Single vanell D-90JA, D-S99, S9P
MSUB o
7 180 Double vane D-R73, D-T79
20 D-R80, D-S79, S7P

ODouble vane is available with 90° rotation setting only.

O

Features 2



Rotary Table/Vane Type: High Precision

Series MSUA

Sizes 1, 3,7, 20

[l . 0 . il
Connection port position = l_' .
Bearing type Nil Side ports - “d
High precision E Top ports L T
Available with side ports only, - )
Free'mountl when equipped with switch C =N e
unit. : i u

Without MSUA [20H90]| s

I L 1]

IUBNRE \1 D sUA [20]90] s —{R73][L

Auto Switch Unit

Auto Switch Uni

l Number of auto switches

With auto switch unit S 1 pc.H
Nil 2 pcs.
Nominal size (torque) OFor 1 piece, a right hand
1 MSUA 1 auto switch is installed.
3 | MSuA 3 Electrical entry/Lead wire length
7 | MSUA 7 Nil Grommet/lead wire 0.5m
20 | MSUA 20 L Grommet/lead wire 3m
C Connector/lead wire 0.5m
Rotation ¢ CL Connector/lead wire 3m
Application |Symbol| Rotation CN Connector/without lead wire
Single 90 90° EIAvaiIabIg only with R73, R80 and T79 type connectors.
vane | 1g0 | 180° | I Lead wire with cgnnector part nos.
- - D-LCO05: Lead wire 0.5m
zicr:talnon ad].ustment range D-LO30: Lead wire  3m
gle vane: Both ends +5° each D-LC50- Lead wire  5m
Vane type ¢ » Type of auto switch
[ s | Singlevane | |__Nil__[without auto switch |

OSelect applicable auto
switches from the table below.

Applicable auto switches/Rrefer to pages 26 through 35 for detailed auto switch specifications.
2_ S Load voltage Auto Lead wire length (m) Order example: MSUA20 single vane
83 ‘é Electrical |§E| Wiring switch | Lead wire [ 9= [ 2 T 5 [None| Applicable type (connection port
SE |~ entry  |'©=| (output) DC AC part no. type Ni) O] @] N loads side position selected)
< = 1. Standard type (without auto switches),
5V, 12V |5V, 12V, 24V | 90 Parallel cord| @ ® | O | — |C rotation 90°, side port position
3 v % | Ko [90n [Heanduy[ @ [@ [@ oo | Msuosos o
| . . With switch unit (without auto
o —_ —
2 wire — el Parallel cord| @ LR switches), rotation 180°, side port
|| 100V | 93A e & 6 — | position MDSUA20-180S
MDSUAL T99 o (0| — | — Relay,| 3. With switch unit + auto switch R73,
MDSUA3 | © Grommet v 24v| 12v TogV PS e | —| — PLC rotation 180°, side port position
= es - Heavy MDSUA20-180S-R73
b 3 wire _ S99 duty LA —
8 (NPN) | —
Z 5V, S99V o |0 IC
2 3 wire 12v S9P ® |e || [cicut
(PNP) S9PV o |o|—|—
Grommet R73 o (0| — | —
Yes — 100V —
3 | Connector R73C o e o
& | Grommet No | 2wire 48V, |24V, 48v,| R80 ® | | — | — |c
MDSUA7 Connector 24V 100v | 100V R80C | Heavy ® |® | @ | @ |cicuitRelay,
MDSUA20| @ | Grommet 12y T79 duty e || || |PC
% Connector Yes T79C e e o
- : _
S | Grommet 3 wire (NPN) 5V, S79 e & — | — c
3wire (PNP) 12v S7P ® |® | — | — [cicui

OLead wire length symbols 0.5m .... Nil (Example) R73C @ Operating time 12ms @ Operating temperature range — 5to 60°C
3M . L (Example) R73CL ® Impact resistance — 300m/s? (reed), 1000m/s (solid state)
5m....... Z (Example) R73CzZ
None .....N (Example) R73CN

O
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Specifications

Rotary Table
High Precision Type

Series MSUA

Model 2! MSUA1 MSUA3 MSUA7 MSUA20

Vane type Single vane Single vane Single vane Single vane
Rotation 1" 90°+10° 180°+10° 90°+10° 180°+10° 90°+10° 180°+10° 90°+10° 180°+10°
Fluid Air (unlubricated)
Proof pressure MPa 1.05 ‘ 15
Ambient and fluid temperature 510 60°C
Operating pressure range MPa 0.2t00.7 0.15t0 0.7 ‘ 0.15t0 1.0
Rotation time adjustment range sec/90° 0.07t00.3

Allowable radial load 20N 40N 50N 60N
Shaft load Allowable thrust load 15N 30N 60N 80N

Allowable moment 0.3N[h 0.7N[h 0.9N[h 2.9N[th
Bearing Special bearings
Port position Side ports or Top ports
Port size Side ports M3 x 0.5 M5 x 0.8

Top ports M3 x 0.5 ‘ M5 x 0.8
Deflection accuracy 0.03mm or less

(1. Single vane 90° can be adjusted to 90°+10° (both ends of rotation +5° each)
Single vane 180° can be adjusted to 180°+10° (both ends of rotation +5° each)
Note) Refer to page 39 for allowable kinetic energy.

Table Rotation Range

@
- Cofrespopgapeapr equ|valet conueniRumfreRPHERRSTS
MSUA 1 |—» CRBUW10
MSUA 3 |—» CRBUWI15
MSUA 7 |—» CRBUW20
MSUA20  |—»| CRBUWS30

Applicable Auto Switches

Angle adjustment is possible as shown in the drawings below using
adjustment bolts (A) and (B).

Adjustment bolt (B)
adjustment range
(S): 10°

Adjustment bolt (A)
adjustment range

o

)
i

Positioning pin hole

Adjustment bolt (A) /

For 90° rotation
Single vane (S): 80° to 100° adjustable

Adjustment bolt (B)

Adjustment bolt (A) Adjustment bolt (B)

Adjustment bolt (A)

Adjustment bolt (B)

For 180° rotation
Single vane (S): 170° to 190° adjustable

O

Auto switch type MDSUB]1, 3 MDSUB7, 20
Reed switch D-90/97, D-90A/93A D-R7, R8
Solid state switch D-S99, D-T99, D-S9P D-S7, S7P, T7

Weights
Unit: g
i i Auto switch unit
Size Rotation BfflSIC weight u \{r uni
Single vane Auto switch 2 pcs.
1 90 162
180 161 25
3 90 261.5
180 259.5 30
7 90 440
180 436 50
90 675
20
180 670.5 60

Allowable Loads

Do not permit the load and moment applied to the table to exceed the
allowable values shown in the table below. (Operation above the allowable
values can cause adverse effects on service life, such as play in the table
and loss of accuracy.)

=" == gi)
o | ¢ o | d o | ¢
OB O ORC

Size |Allowable radial load (N) | Allowable thrust load (N)| Allowable moment (N[th)
1 20 15 0.3
3 40 30 0.7
7 50 60 0.9
20 60 80 2.9




Series MSUA

Dimensions These drawings indicate the condition when the B port is pressurized.

MSUA1
MSUA1-L]S, SE

8-M3 x 0.5 depth 5

o]

31
138

[B Jr—>
¢ :G\ ) Gl\

4-M4 x 0.7 depth 4

Long groove depth 4

(positioning pin hole)
235h9  _O0es

3-3H9 *59% depth 3 wons
+0.
(A [Bl[C) 7 c"”\‘ @17 H9 7y
o 2-4.5 through o
( ) Q.'\"
W o ' LY ' 0| o @
© < I[ ]. #36h9 0062 © S
@
/
. O q 27
S i 0
o ’ o b= »
t Angle adjustment bolt <
2-4.5 through Lél
% L] L]
g 2-M3x 0.5 T N
£ i zuaxes 7 o SR
Adjustment: Max. 7.5 05
A port - B port
3-3H9 *59% |ong groove depth 2.5
(AlEl[C) 2496 001
@9h9 _Jozs
4-M4 x 0.7 depth 8 229
2-M3 x 0.5 depth 4 #36h9 —8.062
Top ports/MSUA1-[ISE
A port 95 B port
| 2-M3x0.5
%} { ” 0
[Te]
2]
. U

O
3



Rotary Table :
High Precision Type Series MSUA

These drawings indicate the condition when the B port is pressurized.

Scale: 80%

With auto switch: MSUA1-[IS

L) 24 : When using D-90, 90A, S99, S99V, S9P, S9PV, T99, T99V
30 : When using D-97, 93A

[P) 60°: When using D-90, 90A, 97, 93A
69°: When using D-S99, S99V, S9P, S9PV, T99, T99V

125

&
Qo

&
I .
o Angle adjustment bolt /f/@
Ll

2-M3x 0.5
(Port position: Side port type only)

10
24
28

A port B port
& [T 11

218.5

0
6(% ©

|
- D& ﬁ For D-97, 93A

&
&

-

O
3



Series MSUA

Dimensions These drawings indicate the condition when the B port is pressurized.

MSUA3
MSUA3-LIS, SE

8-M4 x 0.7 depth 7

241h9 _§ o6,

Long groove depth 5 #21H9 3%
(positioning pin hole)
29
0
™ N
3-3H9 *59% depth 3 . .
2-4.5 through
®@EL N s g T o
3 Yo}
I| Il 242h9 e, | . ©y =
N f {
® D
NP I Yo (I - |
[oe]
o / =
— I’ f ©
! \— “l g
H <
2-4.5 through Angle adjustment bolt
©
,59\‘6 I} ] ;
N
| Dl_‘ _ 2-M5x0.8 [
SZ Adjustment: Max. 8.2 Of% 0 o
U T =
_Apot £ 1 05 _B port

3-3H9 3% Jong groove depth 2.5

@EL S

—0.012

0
212h9 3 s

4-M4 x 0.7 depth 8

234

0
242h9 7 o60

Top ports/MSUA3-CISE

136
|

A port 10 B port

1 [E% 2-M3x 0.5

O
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Rotary Table :
High Precision Type Series MSUA

These drawings indicate the condition when the B port is pressurized.

Scale: 80%

With auto switch: MDSUA3-[IS

[1) 24 : When using D-90, 90A, S99, S99V, S9P, SOPV, T99, T99V
30 : When using D-97, 93A

[P) 60°: When using D-90, 90A, 97, 93A
69°: When using D-S99, S99V, S9P, S9PV, T99, T99V

| | a1 ] .
| | | | 4
[ {n} ] [ | ]
€ 6 € >
o) : ) ]
Angle adjustment bolt X N
S | & L AR |
[T
(Port positioi_:'\gsid);%gn type only) Eujl
A port _B port. >
[ [

=3
=

218.5
234
D-97, 93A
| =
o 1
® @

—==f

O
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Series MSUA

Dimensions These drawings indicate the condition when the B port is pressurized.

MSUA7 Scale: 60%
MSUA7-LIS, SE

Top ports/MSUA7-LISE
8-M4 x 0.7 depth 8

A port

B port

[ =X 7
>
4-M5 x 0.8 depth 7
P 22.5° \
r N o
0%

Long groove depth 5
225° (positioning pin hole)

247h9 5 o6,
26H9 *0052
3-4H9 *§9% depth 4 36 -
oY o GEPI A .
@BE L |
| P 2-5.5 through | ©
2 | % ; A
=] | 248h9 g 062 { ]
=G 36
~
A
3 1 2
™ N 0
— o
© 1 —
2-5.5 through | Angle adjustment bolt i3
A 7 E
I 1 Adjustment: Max.10.2
<& \_‘_\ EI'\J 2M5x0.8 o
& ZWBX28 M Y
"Tk | u‘-ﬁ 3
|
3-4H9 *3%%  long groove depth 3

: A port 0.5 ‘ B port
A C
4-M5 x 0.8 depth 10 (B}[Bl[CD

-0.004
9696 o012

214h9_§ 043

242

248h9 —8.062

O
3



Rotary Table :
High Precision Type Series MSUA

These drawings indicate the condition when the B port is pressurized.

Scale: 60%

With auto switch: MDSUA7-L1S

]
| &-:_—/:U:' .
| | | -
[ | [ |
© |
g P 1 @ CONEC
5 & (S )
<} N 1 - @P O
§ EE\ Angle adjustment bolt \T/ &/ 0
£ et
o
S ' Py
n | \ I
<
()
o 2-M5x0.8
& % (Port position: Side port type only) 1
er T r O
& A port ! B port @
— 1 | —
@& || ¢ 1
[ ]
| m
Q 225
@
= L e
g
g
5 Connector type
o
g |
g | [ICI u—|—
S -
K 3
™

s e
- onnector type
O 90,

26.5

O
3



Series MSUA

Dimensions These drawings indicate the condition when the B port is pressurized.

MSUA20

MSUA20-LIS, SE

8-M5 x 0.8 depth 10 @
Top ports/MSUA20-[ISE
A port 1 B port
2-M5x 0.8

38
0148
059

2s N oOF g

[A] Long groove depth 5
(positioning pin hole)
252h9 g 07,
3-4H9 *5%%° depth 4 43 #30H9 *5.%52
o <
(Al [Bl[cD
Y 2-6.6 through i
0 » o 0
3 £53.5h9 3 N
=] ( -5h9 5074 ! |
=%
~
C + ™
<5 Ol o« 43 -
S =
© By -1 2 o
Angle adjustment bolt
- N
2-6.6 through ‘ /é | g ‘ Adjustment: Max. 10.3 ‘ ~
I |
1
+ _2M5x08 -
. : [T1
5 o] o g
i A port T
3-4H9 *3%%° |ong groove depth 3 1 B port
(Al [Bl.[€]) 2896 5004
216h9
4-M6 x 1 depth 11 0043
250

©53.5h9 5 ;,

148

O
3



Rotary Table Series MSUA

High Precision Type

These drawings indicate the condition when the B port is pressurized.

With auto switch: MDSUA20-L1S

Scale: 50%

0
—
N
[ | [ |
G-
S R Re
g
2 W 2 _
8 Angle adjustment bolt
8 ~
= ~
c
o
O 1
g 2-M5x 0.8
(32
e (Port position: Side port type only)
8 il
I\
:ﬂ A port B port .
b — | SRt b=t
@ '1) 1 1
[ ]
| _ 225
[} |
=
S 250
&
> Q
c
) 5
< o Connector type
’
g L /
& N
| hod 0
2% N\ @ - S
[ 2
\ / Connector type
N < //
@ 0 =

SMC 10

O



Series MSUA

Construction

Single vane
180° 90°
(Indicates intermediate position)  (Indicates A port pressurized)
Parts list
No. Description Material Note
1 |BodyA Aluminum alloy Light gray color
2 |BodyB Aluminum alloy Light gray color
3 |[BodyC Aluminum alloy Light gray color
4 | Vane shaft Stainless steel (MSUA20 is carbon steel) Single vane
5 | Stopper Resin Single vane
6 | Stopper seal NBR
7 |Table Aluminum alloy Light gray color
8 | Stopper lever Carbon steel
9 | Stopper guide Stainless steel
10 | Lever retainer Carbon steel
11 | Bearing retainer Aluminum alloy Light gray color
12 | Bearing High carbon chrome bearing steel
13 | Special bearing High carbon chrome bearing steel
14 | Back-up ring Stainless steel
15 | O-ring NBR
16 | Adjustment bolt Carbon steel
17 | Hexagon nut Carbon steel
18 | Hexagon socket head cap screw Stainless steel
19 | Hexagon socket head cap screw Stainless steel
20 | Hexagon socket head cap screw Carbon steel
21 | Button bolt Carbon steel
22 | Hexagon socket head set screw Stainless steel SE type only
23 | Label

OThe plug 22 is used only when the connection port is type SE.

Internal construction with auto switch

MDSUA1, 3

A port

11

Auto switch unit

MDSUA?7, 20

Model Auto switch unit part number
MDSUA 1 P211070-1
MDSUA 3 P211090-1
MDSUA 7 P211060-1
MDSUA20 P211080-1

OAuto switches are not
included with switch units.

Auto switch block unit

MDSUAL, 3

MDSUA7, 20

Right-handed

Left-handed

Combination left & right-handed

Od

Part no.: P211070-8

Part no.: P211070-9

Part no.: P211060-8

OA switch block unit is the assembly required to mount one auto switch on a switch unit.



12



Rotary Table/Vane Type: Basic

Series MSUB

Sizes 1, 3,7, 20 _—

i #
v -
3, : 5
How to Order Ve o
"_.ﬂ'l iy R ¢ % "
] 34
Bearing type ¢ Connection port position - 15&& )

[ B [ Basic type ] Nil Side ports . "N ’

E Top ports x a -
Free-mount Available with side ports only, ; ! T e

when equipped with switch - _

unit. ) _.;ﬂ‘r

Without -
Auto Switch Unit 2|0 9|0 S|

With N u
Auto Switch Unit 2090 ||SR73|L

l Number of auto switches
With auto switch unit S 1 pc.H
Nominal size (torque) e Nil 2 pes.
OFor 1 piece, a right hand auto
1| MSUB 1 switch is installed.
= mgﬂg 3 Rotation Electrical entry/Lead wire length
7 —— = ; -
20 | MSUB 20 Application | Symbol | Rotation Nil Grommet/lead w!re 0.5m
Single 90 90° L Grommet/lead wire 3m
vane 180 180° C Connector/lead wire 0.5m
Double 90 20° CL Connector/lead wire 3m
vane CN Connector/without lead wire
Rotation adjustment range OAvailable only with R73, R80 and T79 type connectors.
Single vane: Both ends +5° each [0 Lead wire with connector part nos.
Double vane: Both ends +2.5° each D-LCO5: Lead wire 0.5m
D-LC30: Lead wire  3m
D-LC50: Lead wire  5m
Vane type .
b Type of auto switch

S Single vane
D Double vane [ Nil [ Without auto switch ]
OSelect applicable auto
switches from the table below.

Applicable auto switches/Rreferto pages 26 through 35 for detailed auto switch specifications.

% = | ) S_ B Load voltage Auto Leag [|L€2&d wire length (m)JY ' Order example: MSUA20 single vane
S5 |Z| Electrical _S-g, Wiring switch | wire 05 | 3 |5 [None Applicable type (connection port
Eii £ |F entry |Z= (output) DC AC partno.| type Ny | @ | N loads side position selected)
1. Standard type (without auto switches),
5V, 12V |5V, 12V, 24V | 90 Parallel cord| @ ® | e | — c rotation 90°, side port position
B No sviv | BNV I 90A |Heawduy| @ | @ | @ | — |circuit MSUB20-90S
& ‘ — |97 |paalelcod] ® |® |® | — 2. With switch unit (without auto
2 wire — T o |ole switches), rotation 180°,

- 100v - side port position MDSUB20-180S
MDSUBL oav| 12v T99 e & —  — Relay,| 3. with switch unit + auto switch R73,
MDSUB3| o Grommet Yes TooV ) ® | — | — PLC rotation 180°, side port position

8 3wire 599 lreayay| @ @ [—|— MDSUB20-180S-R73
Z (NPN) 5V, S99V e | —|— |c
2 3 wire 12v S9P ® |®|— | — [crcui
(PNP) S9PV o (o _|[—
Grommet R73 [ J ® | — | —
Yes — 100v —
B | Connector R73C e (o 0|0
Q
X | Grommet No | 2 wire 48V, |24V, 48v,| R80 [ ] ® | —|— |c
wir -
MDSUBT Connector 100V | 100V | RSOC e (o e | @ [cicuitRelay,
24V Heavy duty PLC
MDSUB20| @ | Grommet 12v T79 @ ® — | — |
% Connector Yes T79C [ d (K BK ]
- . _
= 3wire (NPN S79 e & — | —
& | Grommet , (PN 5V, Ic
3wire (PNP) 12v S7P [ ] ® | — | — ([circuit
OLead wire length symbols 0.5m .... Nil (Example) R73C  ® Operating time 12ms @ Operating temperature range — 5 to 60°C
3m....... L (Example) R73CL ® Impact resistance — 300m/s? (reed), 1000m/s2 (solid state)

5m ....... Z (Example) R73CZ
None ....N  (Example) R73CN

13
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Specifications

Rotary Table Series MSU B

Model 3” MSUB1 MSUB3 MSUB7 MSUB20
Vane type Single vane Doublevane| ~ Single vane Doublevang|  Single vane Doublevang|  Single vane Double vane
Rotation 1" 90°+10° [180°+10°| 90°+5° | 90°+10° [180°+10°| 90°+5° | 90°+10° |180°+10°| 90°+5° | 90°+10° |180°+10°| 90°+5°
Fluid Air (unlubricated)
Proof pressure MPa 1.05 15
Ambient and fluid temperature 510 60°C
Operating pressure range MPa 0.2t00.7 0.15t0 0.7 0.15t0 1.0
Rotation time adjustment range sec/90° 0.07t00.3
Allowable radial load 20N 40N 50N 60N
Shaft load Allowable thrust load 2 1oN SN ooN 80N
10N 15N 30N 40N
Allo wable moment 0.3N[h 0.7NIth 0.9Nh 2.9N'm
Bearing Bearings
Port position Side ports or Top ports
Port size Side ports M3 x 0.5 M5x 0.8
Top ports M3 x0.5 M5 x 0.8

1. Single vane 90° type can be adjusted to 90°+10° (both ends of rotation +5° each)
Single vane 180° type can be adjusted to 180°+10° (both ends of rotation +5° each)
Double vane 90° type can be adjusted to 90°+5° (both ends of rotation +2.5° each)

« Rotation angles other than 90° and 180° (single vane) are available by special order.

[2. The allowable thrust load is directional. For details refer to the allowable load table below.

(Note) Refer to page 39 for allowable kinetic energy.

Table Rotation Range

[B. Correspondence to equivalent conventional free-mount types

Rotary table Free-mount rotary actuator
MSUB 1 e CRBUWI10
MSUB 3 — CRBUW15
MSUB 7 —> CRBUW20
MSUB20 — CRBUW30

Applicable Auto Switches

Angle adjustment is possible as shown in the drawings below using

adjustment bolts (A) and (B)- Auto switch type MDSUB1, 3 MDSUB7, 20
Adjustment bolt (B) Reed switch D-90/97, D-90A/93A D-R7, R8
Adjustment bolt (A) E;‘g)‘fsltgle”t range Solid state switch D-S99, D-T99, D-SOP D-S7, D-S7P, T7
adjustment range (D).' 5o .
: Weights
Unit: 9
. . Basic weight Auto switch unit
Size Rotation — +
Single vane |Double vane Auto switch 2 pcs.
., 90 145 150 -
180 140 —
Lo 90 230 240
Positioning pin hole 3 180 225 — 30
Adjustment bolt (A) Adjustment bolt (B) 7 90 360 375 50
For 90° rotation 180 355 —_
Single vane (S): 80° to 100° adjustable 20 90 510 580 60
Double vane (D): 85° to 95° adjustable 180 505 —

Adjustment bolt (B)

Allowable Loads

adjustment range

Do not permit the load and moment applied to the table to exceed the
allowable values shown in the table below. (Operation above the allowable
values can cause adverse effects on service life, such as play in the table

and loss of accuracy.)

Adjustment bolt (A) Adjustment bolt (B)

For 180° rotation
Single vane (S): 170° to 190° adjustable
OThe double vane type is not available with 180° rotation.

@]‘1

—

o

o

O

Size | Allowable radial load (N) [Allowable thrust load (N) [Allowable moment (Nimh)
1 20 ® 15 10 0.3

3 40 30 15 0.7

7 50 60 30 0.9

20 60 80 40 2.9

14



Series MSUB

Dimensions These drawings indicate the condition when the B port is pressurized.

MSUB1 (Single vane)
MSUB1-L1S, SE

4-h1 x 0.6 dapth &
%,

4.5 thraugh
o N

a ﬁ._a-u_l.- (postioring pe hole) o
r-—. r -
2451 i S :El
3342 1 dupth & Mﬂ\\ =1 .
ERE - #3500 G Ny
. - . LEE I
m] % 1 ﬂI N 7 L
L= — =T
== 4 L d =
o) . @)@ || |
,}' 27 Adjustment boit 3 m ey o
| | =i
- M_C o
EH IR\
05 _B part
. o dgf
s ] .E\.;:.:,
P
|, m dog |
Top portsMSUB1-1SE |
5 IH por
", |
" / aMaxos
T :H'u‘
} 1

I&EI

O If the adjustment bolt is removed, rotation will be |
approximately 270° for the single vane type and 100°
for the double vane type. Since this will make it
impossible to satisfy the specifications, operate with
adjustment within the range of maximum values.
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Rotary Table Series MSU B

These drawings indicate the condition when the B port is pressurized.

With auto switch: MDSUB1-[S

(1) When using 24 : D-90, 90A, S99(V), T99(V), SOP(V)
When using 30 : D-97, 93A

[2) When using 60°: D-90, 90A, 97, 93A
When using 69°: D-S99(V), T99(V), SOP(V)

Th_. [%

S T ale %

I d A mﬂ .-..r = r - T | an
Ngiii=l pp’_q-l_l:a'_*—__ _
| !
@ 11
. 23 % 0.5 / [ =
3 & | [Part pasilion: Side part type cnly)
11 L]

O If the adjustment bolt is removed, rotation will be
approximately 270° for the single vane type and 100° for
the double vane type. Since this will make it impossible
to satisfy the specifications, operate with adjustment
within the range of maximum values.

SMC 16
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Series MSUB

Dimensions These drawings indicate the condition when the B port is pressurized.

MSUB1 (Double vane)
MSUB1-LID

4-413 x 0.5 depth &
2-4.5 through N,
"-'\.
\

e g 1
A j,;"-._ Long groove depth 5 #339 —
L?" = (postioning pin hole) | THa *0e0

25

"l

33955 depth § | i

ELD m| — Eas bmugh i |
1 30 Lo .

u.:[_ ) "--.|{} ] .;r.T p— ;
{4 |

+ w
)r? =7 ; kY fcfusimen ball

1 =
-Ir k i 1
sasmmugh /L1 L [ L] Aport gy Bpat =
| Adjustment: Max. 5.75 L TlE |
2MEN0S —- ﬂ]
Pagn I
£-M3 x 0.5 dapth 4 2l fros
20 & 0.7 dispth B .
=Y
B o
Top ports/MSUB1-C1DE |
[ A poit as B pont
| ! _lr"
| \ F, j?-H31q5

¥ K -
\\FE_L-I .lllf

O If the adjustment bolt is removed, rotation will be
approximately 270° for the single vane type and 100° for o
the double vane type. Since this will make it impossible =
to satisfy the specifications, operate with adjustment
within the range of maximum values.
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Rotary Table Series MSU B

These drawings indicate the condition when the B port is pressurized.

With auto switch: MDSUB1-L 1D
(1) When using 24 : D-90, 90A, S99(V), T99(V), SOP(V)

When using 30 : D-97, 93A
[2) When using 60°: D-90, 90A, 97, 93A
When using 69° : D-S99(V), T99(V), SOP(V)

;r- .
l =
i oo
{p} i @ \k‘u Adjustmant bol {i}-ﬁ!'ﬁ_ﬁ} -
I e A port __e*l’flj:l‘il‘ 'L._}[ B port
. 2MAK D5 ,’f [

(ot position: Sade poe type only)

1
i
l
|
|
I &
]
]
|

& @

11V ]10

I
|
I

= RE

] |
D-97, 93A
i | {
T
. L3
- 1
.o

0JIf the adjustment bolt is removed, rotation will be approximately
270° for the single vane type and 100° for the double vane type.
Since this will make it impossible to satisfy the specifications,
operate with adjustment within the range of maximum values.
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Series MSUB

Dimensions These drawings indicate the condition when the B port is pressurized.

MSUB3 (Single vane, Double vane)

MSUB3-IS, D _
|_ ¥ Top ports/MSUB3-SE, DE
AW ¢ 07 dipth 7 | 2ot y = / me

| Simgle vane)
\ Long groces degih 5
R "-._ [positianing pn hole)
g - )
NG
[r&] ['=]
i L =
3-aHE* " dopth & 2-4.5through | R )
L e T
EED ] g Y _ m ®
1 BTG e

kY
Pl ! S, Adjusiment boll* i

| AL M
2:4.5 Miough / Aport | f = | N =~
Arjustmant: Max. 625 ¥ = I
| A1 T N
oE | "'x
_,-'r | | "i?ﬂ
2MEx0a S [ |
| | #5063
2-NM % 0.7 depih B '
< Ghamfer #1209 g
o
H2E g
1Simgha vane)
The outside drawings show the single vane type, OIf the adjustment bolt is removed, rotation will be
but only the position of the chamfered sections approximately 270° for the single vane type and
shown in the above drawings differs for single and 100° for the double vane type. Since this will make it
double vane. impossible to satisfy the specifications, operate with

adjustment within the range of maximum values.
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Rotary Table Series MSU B

These drawings indicate the condition when the B port is pressurized.

With auto switch: MDSUB3 (1) When using 24 : D-90, 90A, S99(V), T99(V), SAP(V)
When using 30 : D-97, 93A

[2) When using 60°: D-90, 90A, 97, 93A
When using 69° : D-S99(V), T99(V), S9P(V)

OIf the adjustment bolt is removed, rotation will be approximately

270¢° for the single vane type and 100° for the double vane type.
¥ Since this will make it impossible to satisfy the specifications,
operate with adjustment within the range of maximum values.

-E} {:I} Adjusimen bol”

M5 x0.B
[Port position; Side por type onlyd

D-97, 93A
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Series MSUB

Dimensions

These drawings indicate the condition when the B port is pressurized.

MSUB7 (Single vane, Double vane)

MSUB7-LIS, D
Top ports/MSUBT-[ISE
4-M4 x 0.7 depth 8 Apat 15 ~Bper
25 5 through ' A S @Msx0E
Y,

- - A
M5 E0E S - o - - .._ P
Dopeh 10 ! B ".f‘-"
| LY 9 -
) 2=
| ' Long groova oegih &
L-_-z-z.'é'__;i {postioring pin hole) HATHE Lo
- E + o 1
g: oAty o
25 .5 lhenugh '] -
F-4 7™ dapth & i i
|_T & [ - '-I'.'l -\.1 ' . ﬁ .
e e = E=
- e l 'l'ﬂ-ﬂhﬂ'_.a.;.ez AY : ﬁ '
-‘%‘% I THALE ] ] i
i i o |
: EI_ [ __'l | 2| ﬁi |
| i |
o .‘3!3 : . Adistenart bo® E‘T} 'E}' ! [ :;:-
W | L ] ki
!_;" . - . =l !
255 through Adjustment: Mae 825 A ol ! I;lr . B pon .
o |
=i =
205 % (8 depth 10 Chaméar g R
Y i . 3“1

{Couble vars)

[Siragha vane)

The outside drawings show the single vane type, but
only the position of the chamfered sections shown in the
above drawings differs for single and double vane.
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O If the adjustment bolt is removed, rotation will be
approximately 270° for the single vane type and 100°
for the double vane type. Since this will make it
impossible to satisfy the specifications, operate with
adjustment within the range of maximum values.



Rotary Table Series MSU B

These drawings indicate the condition when the B port is pressurized.

With auto switch: MDSUB7
1) 25.5: Grommet type

34.5: Connector type

[P) 20.5: Grommet type
26.5: Connector type

Adsiman bt

%
g

A jpart B pan

2-NE ¥ 0.8 |
B |Parl position: Side port bypa anly) R

I | 11

i
BINP

N

D

OIf the adjustment bolt is removed, rotation will be
approximately 270° for the single vane type and
100° for the double vane type. Since this will make it
impossible to satisfy the specifications, operate with
adjustment within the range of maximum values.

O
3
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Series MSUB

Dimensions

These drawings indicate the condition when the B port is pressurized.

MSUB?20 (Single vane, Double vane)

MSUB20-01S, D
4445 ¥ 0. depih B _

i,

o,

2-6.6 through

i,

LY LY

)
-\.H{}E
et

T
Ly
145
]

Top ports/MSUB20-LISE
A port - 8 port
. /  2Msxo0s
| L

N

\ (Singhe wane)
2Mx AV | |
Diapth 12 '’ ﬁr’f
O Y
|,
| o Long groowe depth 5 .
| - ; " -
1'2_'-{_.1-" (posscning pin hole) - 4
s s ml
"’L T q
2-E.5 thraugh | — i
—..\l l 9 I
3-aH3*1* depth 6 ' &
EEE BELERD Bpay ™ . .,:_t
oy i R . ' =
lr.} N\‘!@- ] 2| e’ S | HPY I
] 3‘ —1 E!I -.:I.lI |
| {j:l' . Adjuebment bol® L | {f} = | [
!_' 43 f !E E'_T _+. EI
fa | : — - ' + I ;
26,5 through i L/ N - |
- apot A/ B B port
. .
— . t,jfl M I
L1 | Adjustment: Max. .75 L 1 |
- A 4 rJ] el <]
A=l | !
MEx 08 ' || | '
s L

2-M¥ x 1 depth 12

Charmier

(Single wane)

drawings differs for single and double vane.
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i_ o #1Eh_ B
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-
#SESNDHwe |

[Double vane)

The outside drawings show the single vane type, but only the
position of the chamfered sections shown in the above

O If the adjustment bolt is removed, rotation will be
approximately 270° for the single vane type and
100° for the double vane type. Since this will make it
impossible to satisfy the specifications, operate with
adjustment within the range of maximum values.



Rotary Table Series MSU B

These drawings indicate the condition when the B port is pressurized.

With auto switch: MDSUB20
1) 25.5: Grommet type

34.5: Connector type
[R) 20.5: Grommet type
26.5: Connector type

|
C
'f;" 1 L[ T
o {f-) *, Adustmant bk 'é} o |4 {E} g
I ]
&k port i i\_\x e
2-Mi5 k0.8
I Y o ¢ N |
= &
|1l | 11
]
L -
Ll o' |
-~
¢25
s 5D
il
T
. "E Connector type
Q, ]
3
E— : E
c
OIf the adjustment bolt is removed, rotation will be i
approximately 270° for the single vane type and Z-ugf»
100° for the double vane type. Since this will make it
impossible to satisfy the specifications, operate with
adjustment within the range of maximum values.
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Series MSUB

Construction/Parts List

Singls wans Denabde wans
Indizaias Irdicalas rekcales imormediahe Irdicaies
{IWMMMW} EAWBHHJW { postlion lor 180° ] l:ﬁl:':l'll:l’ﬂ!ﬁ:mﬂ::l
Single vane: Size 1 Single vane: Sizes 3,7,20 Parts list
No. Description Material Note
?{ -,j-l'" T :!I} 1 [Body (A) Aluminum alloy Light gray color
o, ’ 2 | Body (B) Aluminum alloy Light gray color
L ."I Stainless steel (MSUB20: Carbon steel)| ~ Single vane
3 | Vane shaft
j“- _ Carbon steel Double vane
] 4 | Stopper Resin Single vane
3 L 1 _I/_i': 5 | Stopper Stainless steel Double vane
; : 6 | Stopper seal NBR
-3 L il L1 7 | Table Aluminum alloy Light gray color
1 o 8 | Stopper lever (D) Carbon steel
] s 9 | Stopper lever (S) Carbon steel
13— T 10 | Lever retainer Carbon steel
! , 11 | Ring collar Carbon steel
]};f \:E:' 12 | Bearing High carbon chrome bearing steel
']:1-"’ 13 | Bearing High carbon chrome bearing steel
}/ 14 | Back-up ring Stainless steel
' 15 | Scraper NBR
. 16 | O-ring NBR
Double vane: Size 1 17 | Adjustment bolt Carbon steel
18 | Hexagon nut Stainless steel
19 | Hexagon socket head cap screw Stainless steel
20 | Hexagon socket head cap screw Stainless steel
21 | Hexagon socket head cap screw Stainless steel
22 | Button bolt Carbon steel
23 | Rubber cap NBR
24 | Hexagon socket head set screw Stainless steel
25 | Cover Aluminum alloy SE type only
26 | Plate Resin
27 | Gasket NBR
28 | O-ring NBR
29 | O-ring NBR
30 | Label

OThe plug number 24 is used only when the connection port is type SE.

Internal construction with auto switch
Units are common for both single and double vane. Model Auto switch unit part no.

MDSUB1, 3 MDSUB7, 20 MDSUB 1 P211070-1

MDSUB 3 P211090-1
]
| MDSUB 7 P211060-1 DAuto switches are not
MDSUB20 P211080-1 included with switch units.

I
| Auto switch block unit
©® &S,

" & é 11 For MDSUB1, 3 For MDSUB7, 20

> &l =t Right-handed Left-handed Combination left & right-handed

8 port - - — B part
= A1
Ao saiich uniI._J’ i v
¥ Part no.: P211070-8 | Part no.: P211070-9 Part no.: P211060-8

The external configuration of the ||| DA switch block unit is the assembly required to mount one auto switch on a switch unit.

MDSUBL1 double vane is different.

& Zs\c



Series MSU

Auto Switch Specifications

Applicable auto switches

Applicable series| Auto switch model

Electrical entry

Grommet (2 wire)

Grommet (2 wire)

Grommet (3 wire)

Grommet (3 wire) PNP

Grommet (2 wire)

Grommet (2 wire)

Grommet (2 wire), Connector (2 wire)

Grommet (3 wire)

Grommet (3 wire) PNP

Reed D-90, 90A
switch K
MDSULI1 D-97, 93A
MDSULI3 Solid D-S99, S99V
olid state
N switch D-S9P, SOPV
o D-T99, T99V
8 i I Reed D-R73
- MDSULCT7 switch D-R80
D-S79
MDSULI20 Solid state
; D-S7P
switch
D-T79

Grommet (2 wire), Connector (2 wire)

Table Positioning Pin Hole Rotation Range and Auto Switch Mounting Position

MSul1, 3
Single vane type
90° 180°
wENDZ .
i
Saieh Toe EMD
ENDZ ‘e

Gwich for EMDi Y

MSuLl7, 20
Single vane type
90° _ 180°
_.:-"'ET:H :?:)ﬁﬂl'lillll'rﬂnl:-'
Swih for ENLIY J/ )
W \\‘El Fb.l:a;;:_ FAAY

-u_?u
o ERLN

A¥
~, ‘Geich for EMOCE

o

« In drawings that show the rotation range, the arrows on the solid line 90° (180°) indicate the
rotation range of the positioning pin holes on the table surface. When the pin hole is at END1,
the END1 switch operates, and when the pin hole is at END2, the END2 switch operates.

» The arrows on the broken line indicate the rotation range of the internal magnet. The rotation
range of each switch can be reduced by moving the END1 switch clockwise and the END2
switch counterclockwise.

Tabda

F
1
ot
|

]

I
L

-

ol

", Positening pin hon

O
3

Double vane type (MSUB only)

90°

Gwnch for EMD 1
L

S Saich bor BRI 2

oENDZ

Double vane type (MSUB only)

90°

Sawilch fis BRDN

Auto switch rotation and actuation ranges

Model Rotation range |Actuation range
MDSU1, 3 110° 10°
MDsu7, 20 90°

26



Series MSU

Auto Switch Specifications

How to change Auto switch Detecting Positions

Auto Switch Mounting Classifications

To set a new detection position, slightly loosen the set screw, move the

switch to the desired position and retighten the screw. Over-tightening MDSULIL, 3
can damage the screw making it impossible to hold the position. Use a
tightening torque of about 0.5NI[m. |
Set screw i ||
OB SVIEW "-'i-'} =
& -+
1y
i & |[e
I : Left-handed Right-handed
H @ o D-0J992 D-0J991
i A@_ g MDSULI7, 20
Pﬂ\EJJ ;/V—JD
mMDSU1, 3 MDSuU7, 20
_E_
d =g 1
Left-handed Right-handed
D-0C02 D-O0OM1
Auto Switch Units
Auto switch unit part numbers
1 Model Unit part number
mbsull 1 P211070-1
l MDSUO 3 P211090-1
I mbsud 7 P211060-1
o =
i MDSULI20 P211080-1
A Orhe magnet lever is included.
Auto switch block units
MDSU[L, 3 MDSU7, 20
1 Right-handed Left-handed Combination left & right-handed

=i .

\ Magnet lever

Auto
switch
unit

27

B o

Yo
o e
w

Part no.: P211070-8 Part no.: P211070-9 Part no.: P211060-8

OA switch block unit is the assembly required to mount one switch on a switch unit.

A\ Caution

|

1 Be sure to read before handling.
| Refer to pages 45 through 47
|
|

before using auto switches.



Auto Switch Specifications

Auto Switch Common Specifications

Series MSU

Type Reed switch Solid state switch
Leakage current None 3 wire: 100pA or less, 2 wire: 0.8mA or less
Operating time 1.2ms 1ms or less
Impact resistance 300m/s? 1000m/s?

Insulation resistance

50MQ or more at 500VDC (between lead wire and case)

1500VAC for 1 min.tL)

Withstand voltage )
9 (between lead wire and case)

1000VAC for 1 min.
(between lead wire and case)

Ambient temperature

—10to 60°C

Enclosure

IEC529 standard IP67, JISC0920 watertight construction

(1) Electrical entry: Connector type (R73C, R80C) and D-9, 91A, A9 and A9C1V are 1000VAC for 1 min. (between lead wire and case)

Lead Wire Length

Contact Protection Boxes/CD-P11, CD-P12

Lead wire length indication
(Example) D-90A

Lead wire length

Nil 0.5m
L 3m
Z 5m
N None

OApplicable only for
connector type switch
D-CCIC.

Note 1) Lead wire length Z: 5m applicable auto switches
Reed: D-90/97/90A/93A, D-R73C/R80C

Solid state: All types are produced upon receipt of order
(standard availability).

Lead wire with connector part number
(applicable only for connector type)

Model Lead wire length
D-LCO05 0.5m
D-LC30 3m
D-LC50 5m

O

<Applicable switches>

D-R73(C)/R80(C), D-9, 9LJA

The above auto switches do not have internal contact protection circuits.
1. The operating load is an induction load.

2. The length of wiring to the load is 5m or more.
3. The load voltage is 100 or 200VAC.

Use a contact protection box in any of the above situations.
The life of the contacts may otherwise be reduced. (They may stay ON all
the time.)

Contact protection box specifications

Part number CD-P11 CD-P12
Load voltage 100VAC 200VAC 24VDC
Maximum load current 25mA 12.5mA 50mA
[OLead wire length—— Switch connection side 0.5m
Load connection side 0.5m
_—

Contact protection box internal circuits

- ° - OUT Brown (Red|
CD-P11 i | choke ! wn (Red)
Surge absorber | coil 1 ~
I !
o——+4—————0 OUT Blue (Black)
CD-P12 o

= ouT (+)
Ly-Choke Brown (Red)
Zener diodes ! | coll !
I
ouT ()

_____ Blue (Black)

Lead wire colors inside () are those prior to conformity with IEC standards.

Contact protection box/Dimensions

| an | N P34 | 188
X 4E

Contact protection box/Connection

To connect a switch to a contact protection box, connect the lead wire from
the side of the contact protection box marked SWITCH to the lead wire
coming out of the switch. Furthermore, the switch unit should be kept as
close as possible to the contact protection box, with a lead wire length of no
more than 1 meter between them.

SMC 2



Reed Switches/bpirect Mount Type
D-90, D97

Grommet
Lead wire: Parallel cord

Auto switch internal circuits
Lead wire colors inside ( ) are those prior to
conformity with IEC standards.

H OUT (
@ Contact '—0 OUT ()
protecuon ' Brown [Red]

: : box

: CD-P11 ~

! : OUT () 1

: : CD-P12 o OUT ()
[ | Black linei._________\ Blue [Black]

Contact protection box
CD-P12

ouT (1)
Brown [Red]

OUT ()
Blue [Black]

Auto Switch Specifications

D-90 (without indicator light)

Auto switch part no.

D-90

Application Relay, IC circuit, PLC

AC AC AC
Load voltage 5VDC 12v DG 24V DG
Maximum load current 50mA

Internal resistance

1Q or less (including lead wire length of 3m)

D-97 (with indicator light)

Note) 1. The load is an induction load
2. The lead wire length to the load is 5m or more
Use a contact protection box in either of the above
situations, as the life of the contacts may otherwise
be reduced. (Refer to page 28 for details regarding
contact protection boxes.)

29

Auto switch part no. D-97

Application Relay, PLC

Load voltage 24VDC

Load current range 5to 40mA

Internal voltage drop 2.4V or less
* Lead wire —— Vinyl parallel cord, 0.2mm2, 2 wire, 0.5m
Note 1) Refer to page 28 for auto switch common specifications
Note 2) Refer to page 28 for lead wire length.
Dimensions

D-90
- —
=1 ok L T
B
% Most sensitive position
IR T
D-97 Indicator light
.'-. u.
5 Palarity indication,
= 1 black line
I - 1 --'
1)
28 =

O

— . _Maost mpgiti-..'n positian
24




Reed Switches/bpirect Mount Type
D-90A, D-93A

Grommet
Lead wire: Heavy duty cord

Auto switch internal circuits
Lead wire colors inside ( ) are those prior to
conformity with IEC standards.

D-90A
e : Contact |
= L o0oUuUT (%)
] ' | protection :
- : ' box : Brown [Red]
3 fcopl
e : -0 OUT(#)
H T | CD-P12 T
P L -C- -------- Blue [Black]

: Contact E—OOUT (&)
H protection | Brown [Red]

\ box :
: CD-P11 | ~
CD-P12 o
Lol OUT(
Blue [Black]

Note) 1. The load is an induction load
2.The lead wire length to the load is 5m or more
3.The load voltage is 100VAC

Use a contact protection box in any of the above
situations, as the life of the contacts may otherwise
be reduced. (Refer to page 28 for details regarding
contact protection boxes.)

Auto Switch Specifications

D-90A (without indicator light)

Auto switch part no. D-90A
Applicable load Relay, IC circuit, PLC
AC AC AC AC
Load voltage 5Vpc 12v DC 24V DC 100Vpc
Maximum load current 50mA 20mA
Internal resistance 1Q or less (including lead wire length of 3m)
D-93A (with indicator light)
Auto switch part no. D-93A
Application Relay, PLC
Load voltage 24VDC 100VAC
Load current range 5to 40mA 5to 20mA
Internal voltage drop 2.4V or less
Indicator light Red LED lights up when ON
« Lead wires —— Oil resistant vinyl heavy duty cord, 0.2mm?2, 2 wire [Brown, Blue (Red, Black)], 0.5m
Note 1) Refer to page 28 for reed switch common specifications.
Note 2) Refer to page 28 for lead wire length.
Dimensions
D-90A
=
.:"1’:,
3 — - bl
€ T g =
L8, .. .
Most sensitive pasition
23
D-93A , .
Indicator light
E:-E' - 1D - .q.
| [
I |_L "
[ ' o ——
L LN ey L IR = T =
8o Most sensitive position
=8
30
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Reed Switches/bpirect Mount Type
D-R73, D-R80

Grommet
Electrical entry direction: In-line

Auto Switch Specifications

D-R73L] (with indicator light)

Auto switch part no. D-R73C, D-R732

Applicable load Relay, PLC

Load voltage 100VAC 24VDC
Contact protection circuit None

Internal voltage drop 2.4V or less

Indicator light Red LED lights up when ON

D-R80L] (without indicator light)

Auto switch part no. D-R801, D-R802

Applicable loads Relay, IC circuit, PLC

D-C002 D-0001
! |
L +

STE i

Left-handed Right-handed

Load voltage 24V S or less 48V S 100V AS
Maximum load current

50mA 40mA 20mA
and load current range
Contact protection circuit None
Internal voltage drops 0
Indicator light None

« Lead wires — Oil resistant vinyl heavy duty cord, 0.2mm?, 2 wire [Brown, Blue (Red, Black)], 0.5m
Note 1) Refer to page 28 for reed switch common specifications.
Note 2) Refer to page 28 for lead wire length.

Dimensions

Auto switch internal circuits
Lead wire colors inside ( ) are those prior to
conformity with IEC standards.

D-R731, R732

Contact | 5 QUT (+)

protection ! groun [Red]
box H

~

cD-P11 !

CD-P12 —o0uUT (-)

o
[BE:chk] Lieeeeoo--! Blue [Black]

D-R801, R802

: Contact 5oyt ®)

'c

é‘% :EL(;IBCIIOHE Brown [Red]
'3 i cDPLL !

& 1, FOOUT (%)
Lot LCPPL2 T B [Biack]

31

D-R731: Right-handed

H"II!.I'H'I'.:::-H[I':II:'I\

D-R732: Left-handed

By
. N - o \:l";"'-:-'..!-
T [ g ] ]_ %

== e BT R DR

LII 1

D-R801: Right-handed D-R802: Left-handed

AR Aol I (oerl W00

= "F"%

| '|h':|l:ul:-u p=adn

O
3

.J"H."l
15
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Reed Switches/birect Mount Type

D-R73

Connector
Electrical entry direction: In-line

D-0OdcC

Left-handed Right-handed

Auto switch internal circuits
Lead wire colors inside ( ) are those prior to
conformity with IEC standards.

D-R731, R732

: Contact o0UT (+)
, protection s grown [Red]
! box '

~

icp-Pi1

“Reedswich

: CD-P12 oQuT (-)
Blue [Black]

[Black]

D-R801, R802

H [?r(c))rget::(t:i[on E_OOUT &)

H 1 Brown [Red]
1 box :

reopil L T
0 OUT ()
Blue [Black]

"Reed switch

C, D-R80LIC

Auto Switch Specifications

D-R73LIC (with indicator light)

Auto switch part no.

D-R731C, D-R732C

Applicable load Relay, PLC
Load voltage 24VDC
Load current range 5 to 40mA
Contact protection circuit None
Internal voltage drop 2.4V or less

Indicator light

Red LED lights up when ON

D-R80LIC (without indicator light)

Auto switch part no.

D-R801C, D-R802C

Applicable load Relay, PLC
Load voltage 24V7E or less
Load current range 50mA
Contact protection circuits None
Internal voltage drops 0
Indicator light None

« Lead wires — Oil resistant vinyl heavy duty cord, 3.4, 0.2mm?
Note 1) Refer to page 28 for reed switch common specifications.
Note 2) Refer to page 28 for lead wire length.

Dimensions

D-R731C: Right-handed

Vi mermil e Eoifias

D-R801C: Right-handed

o ey R on

O
3

D-R732C: Left-handed

e B

|."".|,l,||.-_-r saraiiiy poeiior

D-R802C: Left-handed

S erd warmd w e
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Solid State Switches/Direct Mount Type
D-S99(V), D-S9P(V), D-T99(V)

Auto Switch Specifications
D-S99 (V), D-S9P (V), D-T99 (V) (with indicator light)

2 wire Auto switch model no D-S991 | D-S99V1 | D-S9P1 | D-S9PV1 | D-T991 | D-T99V1
) D-S992 | D-S99V2 | D-S9P2 | D-S9PV2 | D-T992 | D-T99V2
Electrical entry direction In-line  [Perpendicular| In-line  [Perpendicular| In-line  |Perpendicular

Wiring type 3 wire 2 wire
Qutput type NPN { PNP
Applicable load IC circuit, Relay, PLC 24VDC Relay, PLC

3 wire

Power supply voltage 5, 12, 24VDC (4.5 to 28VDC)
D-T99 Current consumption 10mA or less

Load voltage 28VDC or less 24VDC (10 to 28VDC)

D-S99 Load current 40mA or less 80mA or less 5to 40mA

D-SoP Internal voltage drop o%éa\g?{efss at 0.8V or less 4V or less

10mA load current)
Leakage current 100pA or less at 24VDC 0.8mA or less at 24VDC
Indicator light Red LED lights up when ON
D_Dggl D_Dggz « Lead wires — Oil resistant, vinyl heavy duty cord, 3.4, 0.2mm2, 3 wire [Brown, Black, Blue (Red, White, Black)], 2 wire [Brown,

Blue (Red, Black)], 0.5m
Note 1) Refer to page 28 for solid state switch common specifications.
Note 2) Refer to page 28 for lead wire length.

: 1§
=54 & o Dimensions
|_ D-S991: Right-handed D-S992: Left-handed

Fighthanded  Lefthanded D-S9P1: Himeamy e D-sop2: e
Bl it Ess |
D-[J99v1  D-[199Vv2 SH @ 3 _
= |;.,‘“""" = L Al : L=+
§| e | e | ———l .
- 15 - L5 reaey hoa
| -= S . L -Ij?-\. a N ﬂ‘-.. A
[ Ea | S . prie= FRSS. .
P i ..
Righi-randed Lati-hareded L I o S e =
Auto switch internal circuits _
Lead wire colors inside ( ) are those prior to D-T991: Right-handed D-T992: Left-handed 4
conformity with IEC standards. £2.4 recusiiry hokd g o
— T
D-S99(V)1, S99(V)2 m=Es=" e -
2" 4 = 3
: bC (4) __ &l 9 -, S S
Brown [Red] : ':. 4 sopiacant | LEEN i
- 15 2 _ B T B
out 1 E . A ey 3 A
Black [White] LB 3 - f T s
'}5.. A | Lhny i aTh
! )
Blas lac D-S99V1: Right-handed D-S99V2: Left-handed,

D-S9PV1: D-S9PV2: —=u 14 Fucaring how

B kel ' , e

5 5 ey T R
H E - 1 -i Ak i .II_ =)
g —o0uT rt = m =i
= H " | P il N ] -~ = e
H Black [White] - ~ it din WD
l - '
: +—oDC (-) R LT e
--------------------------- ' Blue [Black] = =, il

D-T99V2: Left-handed

: 00UT () ) . .l,-'h‘ B
H Brown [Red] i
: | i
5 2
| iz
2 %
O0UT (-)
"""""""""""""" Blue [Black]
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Solid State Switches/birect Mount Type
D-S79, D-S7P, D-T79(C)

Grommet, Connector
Electrical entry direction: In-line

Lafr-Fusruches] Fghl-Farskec

Auto Switch Specifications

D-S79, D-T79 (with indicator light)

Auto switch model no. | D-S791, D-S792 | D-S7P1,D-S7P2 | D-T791, D-T792, D-T791C, D-T792C
Wiring type 3 wire 2 wire

Output type NPN ‘ PNP -

Applicable load

IC circuit, Relay, PLC 24VDC relay, PLC
Power supply voltage|5, 12, 24VDC (4.5 to 28VDC) —

Current consumption 10mA or less -
Load voltage 28VDC or less — 24VDC (10 to 28VDC)
Load current 40mA or less | 80mA or less 5to 40mA
1.5V or less
Internal voltage drop | (0.8Vorlessat | 0.8V or less 4V or less
10mA load current)

Leakage current 100pA or less at 24VDC 0.8mA or less at 24VDC

Red LED lights up when ON

« Lead wires — Oil resistant, vinyl heavy duty cord, 3.4, 0.2mm2, 3 wire [Brown, Black, Blue (Red, White, Black)], 2 wire [Brown,
Blue (Red, Black)], 0.5m

Note 1) Refer to page 28 for solid state switch common specifications.

Note 2) Refer to page 28 for lead wire length.

Indicator light

Auto switch internal circuits
Lead wire colors inside ( ) are those prior to
conformity with IEC standards.

D-S791, S792

--------------------------- DC (1)
Brown [Red]

ouT
Black [White]

Main switch

' " oDC (-)
--------------------------- ! Blue [Black]

DC (1)
Brown [Red]

L o0UT
H Black [White]
E DC (-)

R C L e T PP, : Blue [Black]

circuit

Main switch

Lo OUT (+)
V Brown [Red]

Main switch
circuit
N
N

00UT ()
Blue [Black]

Dimensions
D-S791: Right-handed D-S792: Left-handed
D-S7P1: D-S7P2:
Fioed porad e zoason Lo [ B30T
— -
AT o e ~LiES-
= 1l ~-;.~=_-:# _ mE i . ity

_..Il.; %_E__Fi:‘{'t{%

.

|M.-.4 e e i

D-T791: Right-handed

D-T792: Left-handed

Mol men st poedicn

=
T
= . Pt
L L = K -:i'h'i:-
PEE L
— = o

_ | Pl vl ool

D-T791C: Right-handed D-T792C: Left-handed

-ﬂJW.J'.q.".-I'M.".r.-\i-'.ﬂl I }
&
adicil ., Y= H——— ="
I_“'Il—',__%:m_. @ﬁ = .J

5]

= LB @
=: I,T ) ] T}_‘-— TR %ﬂfﬂ "y
. J-I ] ] LB sorvition poadion
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Auto Switch Connections and Examples

Basic Wiring

Solid state 3 wire, NPN Solid state 3 wire, PNP 2 wire 2 wire
<Solid state> <Reed switch> _
e mmm e , [BFgogl]n e mmmeeeeeee Brown [l S0 ® o mmmmmmmm e maao ,[Red]
' O ' ' O—| Load |
' | ' | Main i @ ' Indicator !
E Main Black ® E Main switch i r(llt%IZ:II}on '
H ?:\I,Y(I:tﬁlrt] [Whlt.e] © ® @ H ?;Y\rlgglrt] C'rcl;u't [@ E pcirrt:uit, 1
] 5 ] 5 | |
| ' 7 Blue .
' " Blue v _______7Blue  mmmmmmmmmmmm-m--e D _ - !Bl
""""""""" [Black] CTTTT T T T T IBlack] [Black] [B?Jaeck]
(Power supplies for switch and load Brown
areseparate.) Brown E ------------- \,:)[ Red] il - ﬁ’{gmn
| [ , Main : ® : Inﬁécr{allor E
i [ Main 1| switch , ol protection| ! ~
| switch 1 cireut ! OF circuit, | 1
] circuit 1 I : etc. :
] | > | o
' - TTmmmmmmmooomom-e- ue oo ---!Blue
T [Black] [Black]
Examples of Connection to PLC
Sink input specifications Source input specifications Connect according to the applicable
3wire, NPN  Biack 3wire, PNP  Biack PLC input specifications, as the
[White] Input™ A KA~ """"""""" [White] Input Af A~ """ """ connection method will vary de-

X , 7 , pending on the PLC input specifica-
i : : : tions.
: N :
Blue |_COM B e ' Blue COMYE-----mmmmme oo - '
[Black] PLC internal circuit [Black] PLC internal circuit
2 wire 2 wire
Blue
' [Black] Input " AAA """ TTTTT '
COM I Brown COMbE--=memmmmeaaan :
[Black] PLC internal circuit [Red] PLC internal circuit
Connection Examples for AND (Series) and OR (Parallel)
3 wire
AND connection for NPN output AND connection for NPN output OR connection for NPN output
L p p p
(using relays) (performed with switches only)
Brown e ® Brown Brown
[Red] [Red]
Black_ -« eley Black_
[BIBalcl:Jlg 1® contact L Blue © ® 19
Brown [Red] TO TO [Black] gown To
, Black - [Red] Black
s K | (wmz K sl
ue
[Black] [Black]
The indicator lights will light up when
both switches are turned ON.
2 wire with 2 switch AND connection 2 wire with 2 switch OR connection
Bown© @ When two switches are [Bng‘é\i" Q. ® <Solid state> <Reed switch>
connected in series, a load When two switches Because there is no current
Switch 1 may malfunction because are connected in leakage, the load voltage will
® the load voltage will de- Blue @ parallel, malfunction not increase when turned

© cline when in the ON [Black] © may occur because OFF. However, depending
- state. - Brown the load voltage will on the number of switches in

- ) . R h B L
The indicator lights will [Red] increase when in the ON state, the indicator

%Lfck] light up if both of the %?B?Ck] the OFF state. lights may sometimes get
switches are in the ON dark or not light up, because
state. of dispersion and reduction

i of the current flowing to the
Load voltage at ON = PO\gglrtasggply - %%?{gé’g' X 2 pcs. Load voltage at OFF = Lg?#ggf X 2 pcs. X impLeOd%gnce switches.
=24V -4V x 2 pcs. =1mA X 2 pcs. x 3kQ
=16V =6V
Example: Power supply is 24VDC Example: Load impedance is 3kQ
Voltage decline in switch is 4V Leakage current from switch is ImA
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I Series MSU
Model Selection

Selection Procedure Formulae

Selection Example

oOperating conditions

Enumerate the operating conditions
according to the mounting position.

%
Fs
M = FsH

Vertical mounting

g 1!
§ilg

r

Horizontal mountinE;

* Model used
* Operating pressure
* Mounting position
* Load type

Ts (NIh)

Tf (Nh)

Ta (Nh)
« Load configuration
« Rotation time t (s)
* Rotation
*Load mass m (kg)

« Distance between central axis and
center of gravity H (mm)

* Mass point distance L (mm)

Rotary table: MSUA7-90S, Pressure: 0.5MPa

Mounting position: Vertical, Type of load: Inertial load Ta
Load configuration: 60mm x 40mm (rectangular plate)
Rotation time (t): 0.2s, Rotation (6): 90°

Load mass (m): 0.15kg, Distance between central axis
and center of gravity (H): 30mm

gRequired torque

Confirm the type of load as shown
below, and select an actuator that
satisfies the required torque.

« Static load: Ts

+ Resistance load: Tf

« Inertial load: Ta

Effective torque 2 Ts
Effective torque = (3 to 5)0f
Effective torque = 10Ta

Effective torque

Inertial load
10xTa=10x I xd): 10 x 0.0002 x 170.22
= 0.157N-m <Effective torque OK
Note) | substitutes for () the value for moment of inertia

G): Zt—ze ((ﬁ Angular acceleration)

@Rotation time

Confirm that it is within the ad-
justable range of rotation time.

0.07 to 0.3s/90°

0.2s/90° OK

aAllowable load

Confirm that the radial load, thrust
load and moment are within the
allowable ranges.

®Moment of inertia

Thrust load: m x 9.8 < Allowable load

Moment: m x 9.8 x H < Allowable moment

Allowable load

0.15 x 9.8 x 1.47N < Allowable load OK
0.15 x 9.8 x 0.03 = 0.044N[h
0.044N-m < Allowable moment OK

Find the load's moment of inertia
"I" for the energy calculation.

I =m x (a2 + b?)/12 + m x H2

Moment of inertia

| =0.15x (0.062+0.04?)/12 + 0.15 x 0.03?
= 0.0002kgm?

©Kinetic energy

Confirm that the load's kinetic
energy is within the allowable
value.

Note) Table's moment of inertia = 10

12 x (1 +10) x (¥ <Allowable energy
= 20/t (L Terminal angular velocity)
0: Rotation angle (rad)
t: Rotation time (s)

Allowable kinetic energy/Rotation time

O
3

1/2 x (0.0002 + 0.000028) x (2 x (172)/0.2)?
0.028J < Allowable energy OK
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Series MSU
Model Selection

Effective torque

Unit: N-m
Operating pressure (MPa;
Vane type Size i Jp ( )
0.1 | 015 | 0.2 0.3 0.4 0.5 0.6 0.7 08 | 0.9 1.0
Msull 1 — — | 0.03 | 006 | 009|011 | 014 | 017 | — — —
. MSul] 3 — | 005|009 |016 | 023 | 0.31 | 0.38 | 045 | — — —
Single vane
Msul 7 — | 014|021 | 037 | 052 | 069 | 0.83 | 098 | — — —
MSUL] 20 — | 040 | 058 | 099 | 1.38 | 1.78 | 2.19 | 2.58 | 2.99 | 3.39 | 3.73
MSUB 1 — — 006|012 | 018 | 023 | 0.29 | 0.35 | — — —
MSUB 3 — | 011|018 | 0.32 | 046 | 0.62 | 0.77 | 091 | — — —
Double vane
MSUB 7 — | 029|044 | 078 | 1.10 | 142 | 1.74 | 204 | — — —
MSUB20 — | 086 | 1.22 | 2.04 | 2.82 | 3.63 | 443 | 522 | 6.04 | 6.83 | 7.49
MSUL1 MSUCI3 MSuLI7 MSULI20
0.4 |- 1N = 10.2kgficm 0 N = 10.2kgfEm 2o NI = 10.2kgfBm 8 [ 1N = 10.2kgfBm
7| o N
— L — /] —_ ," — , ‘
€ 03 S g 08 y g 1.6 X2 g 6
z N Z X Z SV Z e}’
- A - G = i - &1
5 e, 5 0.6 o 5 1.2 -%-' 5 S
g o2 S5 g S £ S g4 Sis
S % et S 04 o 1 S os 7| et S 1 Ld 1
2 e 1 2 AR 2 ) 09 2 MR-
8 0.1 " > 3 /' 5\<\c/ 3 4’ S 9 2 l"‘p\‘
bl 4 5 02 04 b k2
L1 4 A A
0
0 01 02 03 04 05 06 07 OO 01 02 03 04 05 06 07 0 0 01 02 03 04 05 06 0.7 00 02 04 06 08 10
Operating pressure (MPa) Operating pressure (MPa) Operating pressure (MPa) Operating pressure (MPa)

Load Types

« Static load: Ts
A load as represented by the clamp which
requires pressing force only

During examination if it is decided to consider the mass
of the clamp itself in the drawing below, it should be
regarded as an inertial load.

(Example)
o
4
F 2 Llamp
—
T ? F: Pressing force (N)
; | ? Static torque calculation

Ts=F x | (Nth)

e, Ehell cenis

Allowable Load

)

* Resistance load: Tf
A load that is affected by external forces such as

friction or gravity

Since the object is to move the load, and speed

adjustment is necessary, allow an extra margin of
3 to 5 times in the effective torque.
OActuator effective torque = (3 to 5) Tf

(

(Example)

Weight m

During examination if it is decided to consider
the mass of the lever itself in the drawing below,
it should be regarded as an inertial load.

Friction coefficient p

F =umg
Static torque calculation

Movement F777771
oaaq

Lever

2

_

I

Shaft center

Tf=F x| (Nifh)
g =9.8m/s?

* Inertial load: Ta
The load which must be rotated by the actuator
Since the object is to rotate the load, and speed
adjustment is necessary, allow an extra margin of
10 times or more in the effective torque.

DActuator effective torque < S(Ta
(S is 10 times or more)

Accelerating torque calculation

Ta=103 (Nim)

I: Moment of inertia
Refer to page 38.

@ =2 (radss)

6: Rotation angle (rad)
t: Rotation time (S)
Rotary actuator

Do not permit the load and
moment applied to the table to
exceed the allowable values
shown in the table at the right.
(Operation above the
allowable values can cause
adverse effects on service life,
such as play in the table and
loss of accuracy.)

==

&
@

&

M

)

UA

—

)

o
©

L2710

&

MSUB
ot Je®
— =)
90, |
o0 ¢le

Size Allowable radial load (N) Allowable thrust load (N) Allowable moment (NIth)
1 20 15 ® 15 10 0.3
3 40 30 30 15 0.7
7 50 60 60 30 0.9
20 60 80 80 40 2.9

37
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Moment of Inertia

Model Selection Series MSU

I: Moment of Inertia kg m2, m: Load mass kg

1. Thin shaft

Position of rotational axis: Perpendicular to the shaft through one end

az
ari’ 2
% N I=m1D3—‘+mz[%
[N |
>y
S | J
\\‘I’//
2.Thin shaft

Position of rotational axis: Through the shaft's center of gravity

-

a
— a2
Kot 2
| >
Q | J
~ -
~y-

3.Thin rectangular plate (rectangular
parallelopiped) position of rotational axis: Through the plate's
center of gravity

a
I=mn&
=mbn
~N
R
Rl
N
\\‘//

4.Thin rectangular plate (rectangular
parallelopiped) Position of rotational axis: Perpendicular to the
plate through one end (also the same in case of a thicker plate)

az
242 4a2 + b2
~ I:m1D% +mz[|32172
£ o
>y
Lo !
~y-

5.Thin rectangular plate (rectangular
parallelopiped) Position of rotational axis: Through the center
of gravity and perpendicular to the plate (also the same in case of a
thicker plate)

2 2

6. Column (including thin round plate)
Position of rotational axis: Central axis

c

I=mb3-
~ ~
FL&A
>y |
§ J
~ -
\\‘//
7. Solid sphere
Position of rotational axis: Diameter
L
>y 7 |
Lo Y
N
8. Thin round plate
Position of rotational axis: Diameter
— r2
| = mDT
Sy
>y
L\ | /J
\\‘r/

|=m1I]af3%2 +me[a2+K

F\/Q;D\/a (Example) When shape of mzis a
|L T )l sphere referto 7, and K = szé—rz
~ N \L/ -

10. Gear transmission

(A)

Number of teeth = a

1. Find the moment of inertia Is for
the rotation of shaft (B).

J 2. Next, ls is entered to find la the

moment of inertia for the rotation

of shaft (A) as

la= (%)ZEHB

SMC 3



Series MSU
Model Selection

Kinetic Energy/Rotation Time

Even in cases where the torque required for rotation of the load is small, damage to internal parts may result from the
inertial force of the load.

Select models giving consideration to the load's moment of inertia, kinetic energy and rotation time during operation.
(The moment of inertia and rotation time charts can be used for your convenience in making model selections.)

1. Allowable kinetic energy and rotation time adjustment range

From the table below, set the rotation time within the adjustment range for stable operation. Note that operation beyond the
upper limit of the low speed range, 0.3S/90°, may lead to sticking or stopping of operation.

MSUA/Sizes 1 to 20 MSUB/Sizes 1to 20
S Allowable kinetic Rotation time adjustment range Size Allowable kinetic Rotation time adjustment range
energy J for stable operation S/90° energy J for stable operation S/90°
MSUA 1 0.0065 MSUB 1 0.005
MSUA 3 0.017
MSUA 7 0.042 0071003 mzﬂg 3 8:822 0071003
MSUA20 0.073 MSUB20 0.056

2. Moment of inertia calculation
Since the formulae for moment of inertia differ depending on the configuration of the load, refer to the moment of inertia calculation
formulae on page 38.

3. Model selection
Select models by applying the moment of inertia and rotation time which have been found to the charts below.

MSUA/Sizes 1to 20 MSUB/Sizes 1 to 20
x 106 \ \ \ x106 | [ [ [ [ |
1000 ] 1000 %ﬁ
« [ ® g r
8 150 F = 1 - — —— =1 el & o ; ©
g 100 — == o2& < 100 — — = |g/ 2
< 1 o| 2| 8| ¢ 8 - ol 5| S
= =) - 2 € 5|8 5 - 2 Slc| 5
2 20 fF¥lL—% ‘ 2555 = - SE§§
5 10 588 8 2 10 §lglels
= ; Sl gl 2| o S RS A
9] ‘ o | Q £ 3|lwl 2 o
£ J AR 5‘: g 5] gl @ o 2
: ‘ i 2322 . e
2 ‘ ‘ 22 T g Sla[2| =
& ‘ ; 8 nls
o - = 3 =
4 t =
= I !
0.1 : ! 0.1
0.07 0.1 0.14 0.2 0.3 0.07 0.1 0.2 0.3
0.15 0.25 0.15 0.25
Rotation time S/90° Rotation time S/90°

1. <viewing the charts> Load energy calculation method

* Moment of inertia ...... 20 x 10°® kglh? 20

+ Rotation time ........... -0.145/90° E=L(+ lo) WP, W ==>

MSUAS3 or MSUAY7, 20 is selected for the above. 2 t

2. <Example calculation> E: Kinetic energy .. (J)

Load configuration: A cylinder of radius 0.05m and mass 0.12kg I: Load's moment of inertia ...... (kgh?2)

Rotation time: 0.25/90° lo: Table's moment of inertia ... (kgih?2)

0.052 Size lo
1=0.12 x ——— =150 x 107 kglh? MSUL] 1 25x 10°
MSUL] 3 6.2 x 10

. . . . " MSUO] 7 | 16.0x10°®
In the moment of inertia and rotation time chart, find the s
. : . X MSUCJ20 | 28.0x 10
intersection of the lines extended from the points
corresponding to 150 x 10-6kg(f? on the vertical axis (moment 0W:Angular velocity ... (rad/s)

of inertia) and 0.2S/90° on the horizontal axis (rotation time).
Since the resulting intersection point lies within the MSUA7
selection range, MSUA7 or MSUA20 can be selected.

0: Rotation ............. (rad)

t: Rotation time ........ (s)

OThe "w" which is sought here is the terminal angular
velocity for an equivalent angular acceleration.
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Series MSU
Air Consumption/Required Air Capacity

Air consumption is the volume of air which is expended by the rotary actuator's reciprocal operation inside the actuator and in the piping
between the actuator and the switching valve, etc. This is necessary for selection of a compressor and for calculation of its running cost.
OThe air consumption (Qcr) required for one reciprocation of the rotary actuator alone is shown in the table below, and can be used to simplify the calculation.

Formulae

ports are pressurized, use formula (1).

Qcr: Since the internal volume of a rotary table is different when the A and B

Qcr=V x (%) X108 Formula (1)
Qcr=2V x(%) X103 Formula (2)
QCP=2anIX01PWX10£ ............................................. 3)
QC =QCR* QCP...coiuiiieieiiicieeee sttt 4)
Qcr = Air consumption of rotary actuator [l (ANR)]
Qcp = Air consumption of tubing or piping [l (ANR)]
V  =Internal volume of rotary actuator [cm®]
P =Operating pressure [MPa]
| =Length of piping [mm]
a = Internal cross section of piping [mm2]

Qc =Air consumption required for one reciprocation of rotary actuator [I (ANR)]

Air Consumption

When selecting a compressor, it is necessary to choose one which has
sufficient reserve for the total air consumption of all pneumatic
actuators downstream. This is affected by factors such as leakage in
piping, consumption by drain valves and pilot valves, etc., and
reduction of air volume due to drops in temperature.

Formula

Qc2 = Qc x n x Number of actuators x Reserve factor

Qc2=Compressor discharge flow rate
n = Actuator reciprocations per minute

Internal cross section of tubing and steel piping

Internal
Nominal size O.D. (mm) 1.D. (mm) Cross section
a (mm?)
TJ 0425 4 25 4.9
T[] 0604 6 4 12.6
TU 0805 8 5 19.6
T[] 0806 8 6 28.3
1/8B — 6.5 33.2
TJ 1075 10 75 44.2
TU 1208 12 8 50.3
T 1209 12 9 63.6
1/4B — 9.2 66.5
TS 1612 16 12 113
3/8B — 12.7 127
T] 1613 16 13 133
1/2B — 16.1 204
3/4B — 21.6 366
1B — 27.6 598

Unit: I/min (ANR)

. Rotation | Internal volume (cm®) Operating pressure (MPa)
Vane type Size o
angle (°) | Viport | V2port | 0.15 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
MSUC 1 90 0.8 1.3 — 0.006 | 0.008 | 0.010 | 0.012 | 0.015 | 0.017 — — —
180 1.3 1.3 — 0.008 | 0.010 | 0.013 | 0.015 | 0.018 | 0.021 — — —
MSUC 3 90 1.9 3.1 0.012 | 0.015 | 0.020 | 0.024 | 0.029 | 0.034 | 0.039 — — —
. 180 3.1 3.1 0.015 | 0.018 | 0.025 | 0.031 | 0.037 | 0.043 | 0.049 — — —
Single vane
MSUCT 7 90 4.0 6.6 0.026 | 0.031 | 0.042 | 0.052 | 0.063 | 0.073 | 0.083 — — —
180 6.6 6.6 0.033 | 0.039 | 0.052 | 0.065 | 0.078 | 0.091 | 0.104 — — —
MSUC] 20 90 10.1 16.8 0.067 | 0.080 | 0.107 | 0.133 | 0.160 | 0.186 | 0.213 | 0.239 | 0.266 | 0.292
180 16.8 16.8 0.083 | 0.100 | 0.133 | 0.166 | 0.199 | 0.233 | 0.266 | 0.299 | 0.332 | 0.365
MSUB 1 90 1.1 1.1 — 0.007 | 0.009 | 0.011 | 0.013 | 0.015 | 0.017 — — —
MSUB 3 90 2.7 2.7 0.013 | 0.016 | 0.021 | 0.027 | 0.032 | 0.037 | 0.043 — — —
Double vane
MSUB 7 90 5.7 5.7 0.028 | 0.034 | 0.045 | 0.056 | 0.068 | 0.079 | 0.090 — — —
MSUB 20 90 14.5 14.5 0.072 | 0.086 | 0.115 | 0.144 | 0.172 | 0.201 | 0.229 | 0.258 | 0.287 | 0.32

Required Air Capacity

The required air capacity is the air capacity which is necessary for operation at a
prescribed speed, and is needed for selection of F.R.L equipment and piping sizes, etc. 180°

Required air capacity of rotary actuator = 0.06 x V x (P/0.1013)/t I/min (ANR)

V: Internal volume = cm?3

P: Absolute pressure = {Operating pressure (MPa) + 0.1013}

t: Operation time = S

Example Find the required air capacity for use with the following operation chart

Model: MSUB7, Rotation: 180°, Operating pressure: 0.5MPa

O

0 0.4 0.8
Operation time S
Find the required air capacity for A and B.
A =0.06 x 6.6 x {(0.5+0.1013)/0.1013}/0.4 = 5.91/min (ANR)
B =0.06 x 6.6 x {(0.5+0.1013)/0.1013}/0.2 = 11.8l/min (ANR)

SVC 40



41

Series MSU
Safety Instructions

These safety instructions are intended to prevent a hazardous situation and/or
equipment damage. These instructions indicate the level of potential hazard by a
label of "Caution”, "Warning" or "Danger". To ensure safety, be sure to observe
ISO 4414 Note 1), JIS B 8370 Note 2) and other safety practices.

A Caut|0 N . Operator error could result in injury or equipment damage.

A Warn | n g . Operator error could result in serious injury or loss of life.

A Dang @I  Inextreme conditions, there is a possible result of serious injury or loss of life.

Note 1) ISO 4414: Pneumatic fluid power - Recommendations for the application of equipment to transmission and control

systems

Note 2) JIS B 8370: General Rules for Pneumatic Equipment

/A Warning

. The compatibility of pneumatic equipment is the responsibility of the person

who designs the pneumatic system or decides its specifications.

Since the products specified here are used in various operating conditions, their compatibility for the
specific pneumatic system must be based on specifications or after analysis and/or tests to meet your
specific requirements.

. Only trained personnel should operate pneumatically operated machinery and

equipment.
Compressed air can be dangerous if handled incorrectly. Assembly, handling or repair of pneumatic
systems should be performed by trained and experienced operators.

. Do not service machinery/equipment or attempt to remove components until

safety is confirmed.

. Inspection and maintenance of machinery/equipment should only be performed after confirmation of safe

locked-out control positions.

. When equipment is to be removed, confirm the safety process as mentioned above. Cut the supply

pressure for this equipment and exhaust all residual compressed air in the system.

. Before machinery/equipment is restarted, take measures to prevent shooting-out of cylinder piston rod,

etc. (Bleed air into the system gradually to create back pressure.)

4. Contact SMC if the product is to be used in any of the following conditions:
1. Conditions and environments beyond the given specifications, or if product is used outdoors.
2.

Installation on equipment in conjunction with atomic energy, railway, air navigation, vehicles, medical
equipment, food and beverages, recreation equipment, emergency stop circuits, press applications, or
safety equipment.

. An application which has the possibility of having negative effects on people, property, or animals,

requiring special safety analysis.
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Be sure to read before handling.

Precautions on design

A Warning

1.

In case of load variations, lifting/lowering
operations or changes in frictional resis-
tance, employ a safety design which allows
for these factors.

Increases in operating speed can cause human injury as well as
damage to equipment and machinery.

. A protective cover is recommended to mini-

mize the risk of human injury.

If a stationary object and moving parts of a cylinder are in close
proximity, human injury may occur. Design the structure to avoid
contact with the human body.

Make secure connections so that stationary
parts and connecting parts do not become
loose.

Particularly when operation frequency is high or a rotary actuator
is used in a location with excessive vibration, employ a secure
method of connection.

. Shock absorber may be required.

When a driven object is operated at high speed or the load is
heavy, there is a danger of exceeding the allowable kinetic ener-
gy of the rotary actuator. Therefore, install an external shock
absorber to relieve the impact before the end of rotation is
reached. In this case, the rigidity of the machinery should also be
examined.

. Consider a possible drop in operating pres-

sure dueto a power outage, etc.

When a cylinder is used in a clamping mechanism, there is a dan-
ger of work pieces dropping if there is a decrease in clamping
force due to a drop in circuit pressure caused by a power outage,
etc. Therefore, safety equipment should be installed to prevent
damage to machinery and/or human injury.

. Consider a possible loss of power source.

Measures should be taken to protect against human injury and
equipment damage in the event that there is a loss of power to
equipment controlled by air pressure, electricity or hydraulics, etc.

. When a speed controller is mounted on an

exhaust throttle, employ a safety design
which considers residual pressure.

If the air supply side is pressurized when there is no residual
pressure on the exhaust side, operation will be abnormally fast
and this can cause human injury as well as damage to equipment
and machinery.

. Consider emergency stops.

Design so that human injury and/or damage to machinery and
equipment will not be caused by operation of a rotary actuator
when machinery is stopped by a manual emergency stop or by a
safety device under abnormal conditions, such as a power outage.

Consider the action when operation is
restarted after an emergency stop or abnor-
mal stop.

Design the machinery so that human injury or equipment damage
will not occur upon restart of operation. When the rotary actuator
has to be reset at the starting position, install safe manual control
equipment.

™
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2.

3.

1.

2.

3.

4.

SMC

Rotary Actuator Precautions 1

A Warning

. Do not use the product as a shock absorb-

ing mechanism.

If abnormal pressure or leakage occurs, there may be a drastic
loss of deceleration effectiveness, leading to a danger of human
injury as well as damage to equipment and machinery.

A Warning

Keep the speed setting within the product's
allowable energy value.

Operation with the kinetic energy of the load exceeding the allowable
value can cause damage to the product, leading to human injury as
well as damage to equipment and machinery.

Provide a shock absorbing mechanism when
kinetic energy applied to the product exceeds
the allowable value.

Operation exceeding the allowable kinetic energy can cause dam-
age to the product and lead to human injury and damage to equip-
ment and machinery.

Do not perform stops or holding operations
by containing air pressure inside the product.

If intermediate stops are performed by containing air with a direc-
tional control valve when the product does not have an external stop-
ping mechanism, the stopping position may not be held due to leak-
age, etc. This can cause human injury and damage to equipment
and machinery.

A\ Caution

Do not operate the product at low speeds
which are below the prescribed speed adjust-
ment range.

If operated at low speeds below the speed adjustment range, this
may cause sticking and slipping or stopping of operation.

Do not apply external torque which exceeds
the product's rated output.

If external force is applied which exceeds the product's rated output,
the product can be damaged.

When repeatability of the rotation angle is
required, the load should be directly stopped
externally.

The initial rotation angle may vary even in products equipped with
angle adjustment.

Avoid operation with oil hydraulics.

Operation with oil hydraulics can cause damage to the product.
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Be sure to read before handling.

Rotary Actuator Precautions 2

Mounting

A Warning

1.

43

When angle adjustment is performed while
applying pressure, make advance prepara-
tions to keep equipment from rotating any
more than necessary.

When adjustment is performed with pressure applied, there is a
possibility of rotation and dropping during adjustment depending on
the mounting position of the equipment, etc. This can cause human
injury and damage to equipment and machinery.

Do not loosen the angle adjustment screw
above the adjustment range.

If the angle adjustment screw is loosened above the adjustment
range, it may come out causing human injury and damage to equip-
ment and machinery.

Do not allow external magnetism close to the
product.

Since the auto switches used are types sensitive to magnetism,
external magnetism in close proximity to the product can cause mal-
function leading to human injury and damage to equipment and
machinery.

Do not perform additional machining on the

product.

Additional machining of the product can result in insufficient strength
and cause damage leading to human injury and damage to equip-
ment and machinery.

Do not enlarge the fixed throttle on the piping

port by reworking, etc.

If the bore is enlarged, rotation speed and impact force will increase,
which can cause damage to the product leading to human injury
and damage to equipment and machinery.

When using a shaft coupling, use one with a
sufficient degree of freedom.

If a shaft coupling is used which does not have a sufficient degree
of freedom, twisting will occur due to eccentricity, and this can cause
malfunction and product damage leading to human injury and dam-
age to equipment and machinery.

Do not apply loads to the shaft exceeding the

values shown on page 37.

If loads exceeding the allowable values are applied to the product,
this can cause malfunction and product damage leading to human
injury and damage to equipment and machinery.

Attach external stoppers away from the axis
of rotation.

If the stopper is installed close to the axis of rotation, the reactive
force operating on the stopper due to torque generated by the prod-
uct itself will be applied to the shaft. This can cause damage to the
shaft and bearing, leading to human injury and damage to equip-
ment and machinery.

™

Precautions when using external stoppers

When the kinetic energy generated by the load exceeds the limit
value of the actuator, an external shock absorbing mechanism
must be provided to absorb the energy. The correct method for
mounting external stoppers is explained in the figure below.

Allow External stopper
extra space

Allow

Angle controlled
extra space

by external

stoppers Rotation angle of actuator

without external stoppers
External
stopper

Figure 10.

k.

d

1.

External stopper be-
comes a fulcrum, and
load's inertial force is ap-
plied to shaft as bending
moment.

If external stopper is in-
stalled on shaft side oppo-
site to load, inertial force
generated by load is ap-
plied directly to shaft.

Do not wipe the model indications on labels,
etc., with solutions such as organic sol-
vents.

This will remove the indications.

Do not secure the body and strike the shaft,
or secure the shaft and strike the body, etc.
This can bend the shaft and cause damage to the bearing. When
installing a load, etc., on the shaft, secure the shaft.

Do not step directly on the shaft or the
equipment installed on the shaft.

Stepping directly on the shaft can cause damage to the shaft and
bearing, etc.
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Be sure to read before handling.

Air Supply

A\ Warning

1.

Use clean air.

If compressed air includes chemicals, synthetic oils containing
organic solvents, salt or corrosive gases, etc., it can cause dam-
age or malfunction.

A\ Caution

1. Install air filters.
Install air filters at the upstream side of valves. The rated filtration
should be 5um or finer.

2. Install an after cooler, air dryer or water sep-
arator, etc.
Air that includes excessive drainage may cause malfunction of
rotary actuators and other pneumatic equipment. To prevent this,
install an after cooler air dryer or water separator, etc.

3. Use the product within the specified range

of fluid and ambient temperature.

Take measures to prevent freezing, since moisture in circuits may
be frozen under 5°C, and this can cause damage to seals and
lead to malfunction.

Refer to SMC’s “Air Cleaning Equipment” catalog for further
details on compressed air quality.

A Warning

1.

Do not use in environments where there is a
danger of corrosion.

Refer to the construction drawings regarding rotary actuator
materials.

Do not use in dusty locations or where
water and oil, etc., splash on the equipment.

™

1.

1.

SMC

Rotary Actuator Precautions 3

A\ Warning

Perform speed adjustment gradually from
the low speed side.

Speed adjustment from the high speed side can cause product
damage leading to human injury and damage to equipment and
machinery.

A\ Caution

Use this product without lubrication. It can
be used with lubrication also, but this can
cause problems such as sticking and slip-

ping.

Maintenance

A Warning

1. Maintenance should be performed accord-
ing to the procedure indicated in the
instruction manual. Improper handling can
cause damage and malfunction of equip-
ment and machinery.

2. During maintenance, do not disassem-
ble while the electric power and supply
air are turned ON.

3. Conduct suitable function tests after the
product has been disassembled for mainte-
nance.

Failure to test functions can result in inability to satisfy the prod-
uct specifications.

A\ caution

1. For lubrication use the grease specified for

each product.

Use of a lubricant other than that specified can cause damage to
seals, etc.
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Be sure to read before handling.

Auto Switch Precautions 1

Design & Selection

A Warning

1.

4

45

Confirm the specifications.

Read the specifications carefully and use this product appropri-
ately. The product may be damaged or malfunction if it is used
outside the range of specifications of current load, voltage, tem-
perature or impact.

Take precautions when actuators are used
close together.

When multiple auto switch actuators are used in close proximity,
magnetic field interference may cause the switches to malfunc-
tion. Maintain a minimum actuator separation of 10mm. (When the
allowable separation is indicated for each actuator series, use the
specified value.)

Keep wiring as short as possible.

<Reed switch>

As the length of the wiring to a load gets longer, the rush current
at switching ON becomes greater, and this may shorten the prod-
uct’s life. (The switch will stay ON all the time.)

1) For an auto switch without a contact protection circuit, use a con-
tact protection box when the wire length is 5m or longer.

2) Even if an auto switch has a built-in contact protection circuit,
when the wiring is more than 30m long, it is not able to adequately
absorb the rush current and its life may be reduced. It is again
necessary to connect a contact protection box in order to extend
its life. Please contact SMC in this case.

<Solid state switch>

3) Although wire length should not affect switch function, use wiring
100m or shorter.

. Take precautions for the internal voltage
drop of the switch.
<Reed switch>

1) Switches with an indicator light

« If auto switches are connected in series as shown below, take note
that there will be a large voltage drop because of internal resis-
tance in the light emitting diodes. (Refer to internal voltage drop in
the auto switch specifications.)

[The voltage drop will be “n” times larger when “n” auto switches
are connected.]

Even though an auto switch operates normally, the load may not
operate.

; o

« In the same way, when operating at or below a specified voltage,
although an auto switch may operate normally, the load may not
operate. Therefore, the formula below should be satisfied after
confirming the minimum operating voltage of the load.

Supply _ Internal voltage ., Minimum operating
voltage  drop of switch voltage of load

™

5.

7.

8.

SMC

A Warning

2) If the internal resistance of a light emitting diode causes a prob-

lem, select a switch without an indicator light.
<Solid state switch>

3) Generally, the internal voltage drop will be greater with a 2 wire

solid state auto switch than with a reed switch. Take the same pre-
cautions as in 1).

Also, note that a 12VDC relay is not applicable.
Pay attention to leakage current.

<Solid state switch>

With a 2 wire solid state auto switch, current (leakage current)
flows to the load to operate the internal circuit even when in the
OFF state.

Operating current of load (OFF condition) > Leakage current

If the criteria given in the above formula are not met, it will not
reset correctly (stays ON). Use a 3 wire switch if this specification
will not be satisfied.

Moreover, leakage current flow to the load will be “n” times larger
when “n” auto switches are connected in parallel.

6. Do not use a load that generates surge volt-

age.

<Reed switch>

When driving a load such as a relay that generates a surge volt-
age, use a switch with a built-in contact protection circuit or use a
contact protection box.

<Solid state switch>

Although a zener diode for surge protection is connected at the
output side of a solid state auto switch, damage may still occur if
the surge is applied repeatedly. When a load, such as a relay or
solenoid, which generates surge is directly driven, use a type of
switch with a built-in surge absorbing element.

Cautions for use in an interlock circuit

When an auto switch is used for an interlock signal requiring high
reliability, devise a double interlock system to avoid trouble by pro-
viding a mechanical protection function, or by also using another
switch (sensor) together with the auto switch. Also perform peri-
odic maintenance and confirm proper operation.

Ensure sufficient clearance for maintenance
activities.

When designing an application, be sure to allow sufficient clear-
ance for maintenance and inspections.
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Be sure to read before handling.

Mounting & Adjustment

A Warning

1.

Do not drop or bump.

Do not drop, bump or apply excessive impacts (300m/s2 or more
for reed switches and 1000m/s? or more for solid state switches)
while handling. Although the body of the switch may not be dam-
aged, the inside of the switch could be damaged and cause a mal-
function.

. Do not carry arotary table by the auto switch

lead wires.

Never carry a rotary table by its lead wires, as this may not only
cause broken lead wires, but it may cause internal elements of the
switch to be damaged by the stress.

. Mount switches using the proper tightening

torque.

When a switch is tightened beyond the range of tightening torque,
the mounting screws, mounting bracket or switch may be dam-
aged. On the other hand, tightening below the range of tightening
torque may allow the switch to slip out of position.

. Mount a switch at the center of the operating

range.

Adjust the mounting position of an auto switch so that the piston
stops at the center of the operating range (the range in which a
switch is ON). (The mounting positions shown in the catalog indi-
cate the optimum positions at stroke end.) If mounted at the end
of the operating range (around the borderline of ON and OFF),
operation may be unstable.

/A Warning

1.

Avoid repeatedly bending or stretching lead
wires.

Broken lead wires will result from repeatedly applying bending
stress or stretching force to the lead wires.

. Be sure to connect the load before power is

applied.

<2 wire type>

If the power is turned ON when an auto switch is not connected to
a load, the switch will be instantly damaged because of excess
current.

. Confirm proper insulation of wiring.

Be certain that there is no faulty wiring insulation (contact with
other circuits, ground fault, improper insulation between terminals,
etc.). Damage may occur due to excess current flow into a switch.

. Do not wire with power lines or high voltage

lines.

Wire separately from power lines or high voltage lines, avoiding
parallel wiring or wiring in the same conduit with these lines.
Control circuits containing auto switches may malfunction due to
noise from these other lines.

™

5

6.

SMC

Auto Switch Precautions 2

/A Warning

. Do not allow short circuit of loads.
<Reed switch>
If the power is turned ON with a load in a short circuit condition,
the switch will be instantly damaged because of excess current
flow into the switch.

<Solid state switch>

Model D-FOLJ(V), D-FOLIW(V) and all models of PNP output type
switches do not have built-in short circuit protection circuits. As in
the case of reed switches, if loads are short circuited, the switch-
es will be instantly damaged.

Take special care to avoid reverse wiring with the brown (red)
power supply line and the black (white) output line on 3 wire type
switches.

Avoid incorrect wiring.

<Reed switch>

A 24VDC switch with indicator light has polarity. The brown (red)
lead wire or terminal 1 is (+), and the blue (black) lead wire or ter-
minal 2 is (-).

1) If connections are reversed, a switch will operate, however, the
light emitting diode will not light up.

Also note that a current greater than that specified will damage a
light emitting diode and it will no longer operate.

<Solid state switch>

1) If connections are reversed on a 2 wire type switch, the switch will
not be damaged if protected by a protection circuit, but the switch
will be in a normally ON state. However, it is still necessary to
avoid reversed connections, since the switch could be damaged
by a load short circuit in this condition.

2) If connections are reversed (power supply line + and power sup-
ply line —=) on a 3 wire type switch, the switch will be protected by
a protection circuit. However, if the power supply line (+) is con-
nected to the blue (black) wire and the power supply line (-) is
connected to the black (white) wire, the switch will be damaged.

[OLead wire color changes

Lead wire colors of SMC switches have been changed as
shown below in order to meet NECA Standard 0402 for produc-
tion beginning September, 1996 and thereafter.

Special care should be taken regarding wire polarity during the
time that the old colors still coexist with the new colors.

2 wire 3 wire
old New Oold New
Output (+) Red Brown Power supply| Red Brown
Output (-) Black Blue GND Black Blue
Output White Black
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Be sure to read before handling.

Operating Environment

A Warning

1.

47

Never use in an atmosphere of explosive
gases.
The construction of auto switches is not intended to prevent

explosion. Never use in an atmosphere with an explosive gas
since this may cause a serious explosion.

Do not use in an area where a magnetic field
is generated.
Auto switches will malfunction or magnets inside actuators will

become demagnetized. (Consult SMC regarding the availability of
a magnetic field resistant auto switch.)

Do not use in an environment where the
auto switch will be continually exposed to
water.

Although switches, except some models, satisfy IEC standard
IP67 construction (JIS C 0920: water tight construction), do not
use switches in applications where continually exposed to water
splash or spray. Poor insulation or swelling of the potting resin
inside switches may cause malfunction.

Do not use in an environment with oil or
chemicals.

Consult SMC if auto switches will be used in an environment with
coolant, cleaning solvent, various oils or chemicals. If auto switch-
es are used under these conditions for even a short time, they

may be adversely affected by improper insulation, malfunction
due to swelling of the potting resin, or hardening of the lead wires.

Do not use in an environment with tempera-
ture cycles.
Consult SMC if switches are used where there are temperature

cycles other than normal temperature changes, as they may be
adversely affected internally.

Do not use in an environment where there is
excessive impact shock.

<Reed switch>

When excessive impact (300m/s? or more) is applied to a reed
switch during operation, the contact point will malfunction and
generate or cut off a signal momentarily (1ms or less). Consult
SMC regarding the need to use a solid state switch depending
upon the environment.

. Do not use in an area where surges are gen-

erated.

<Solid state switch>

When there are units (solenoid type lifter, high frequency induc-
tion furnace, motor, etc.) which generate a large amount of surge
in the area around actuators with solid state auto switches, this
may cause deterioration or damage to the internal circuit elements
of the switches. Avoid sources of surge generation and disorga-
nized lines.

. Avoid accumulation of iron debris or close

contact with magnetic substances.

When a large amount of ferrous debris such as machining chips
or welding spatter is accumulated, or a magnetic substance
(something attracted by a magnet) is brought into close proximity
to actuators with auto switches, it may cause the auto switches to
malfunction due to a loss of the magnetic force inside the actua-
tor.

O
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Auto Switch Precautions 3

A Warning

1. Perform the following maintenance periodi-

cally in order to prevent possible danger due
to unexpected auto switch malfunction.

1) Securely tighten switch mounting screws.

If screws become loose or the mounting position is dislocated,
retighten them after readjusting the mounting position.

2) Confirm that there is no damage to lead wires.

To prevent faulty insulation, replace switches or repair lead wires,
etc., if damage is discovered.

A Warning

1. Consult SMC concerning water resistance,

elasticity of lead wires and usage at welding
sites, etc.
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cautions, and auto switch precautions.

Specific Product Specifications 1

Be sure to read before handling. Refer to pages 41 through 47 for safety instructions, actuator pre-

| Selection |

’ Maintenance

AWarning

1. Keep the load energy within the product's al-
lowable energy value.

Operation with a load kinetic energy exceeding the allowable
value can cause human injury and/or damage to equipment or
machinery. (Refer to model section procedures in this catalog.)

A\ Caution

1. When there are load fluctuations, allow a suf-
ficient margin in the actuator torque.

In case of horizontal mounting (operation with product facing
sideways), malfunction may occur due to load fluctuations.

’ Mounting \

A\ Caution

1. Adjust the rotation angle within the prescri-
bed ranges. (90°£10°, 180°+£10°) (£5° at end of
rotation)

Adjustment outside the prescribed ranges may cause malfunc-
tion of the product or failure of switches to operate.

2. Adjust the rotation time within the prescribed
values using a speed controller, etc. (0.07 to
0.3s/90°)

The product is provided with a fixed throttle and is designed not
to operate faster than 0.07s/90°. However, in cases such as a
large load inertia, it can exceed the allowable energy causing
damage to equipment. (Refer to the model selection proce-
dures in this catalog.)

Furthermore, adjustment to a speed slower than 0.3s/90° can
cause sticking and slipping or stopping of operation.

™

SMC

A\ Caution

<High precision type/MSUA>
In case a rotary unit and table unit are required

for maintenance, order with the unit part
numbers shown below.

Rotary unit Model Unit part no.
MSUA 1-00S P402070-2A

MSUA 1-[ISE P402070-2B

MSUA 3-0JS P402090-2A

MSUA 3-CISE P402090-2B

MSUA 7-00S P402060-2A

MSUA 7-CISE P402060-2B

MSUA20-JS P402080-2A

MSUA20-CISE P402080-2B

Model Unit part no.

MSUA 1- 90O P402070-3A

MSUA 1-18001 P402070-3B

MSUA 3- 900 P402090-3A

MSUA 3-18001 P402090-3B

MSUA 7- 900 P402060-3A

MSUA 7-18001 P402060-3B

MSUA20- 90O P402080-3A

‘ MSUA20-1800C] P402080-3B

Note 1) Note that the rotation angle should not be changed even though the
rotary unit has been changed.
For maintenance, order units with a part number suitable for the model
being used.

Note 2) Due to the integral construction of the MSUB series, the rotary and table
units cannot be ordered separately.
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