AHC System

Series MA

Automatic exchange of robot hand tools,
FMS (flexible manufacturing system)
implemented for assembly lines.

The robot hand tools change automatically to accommodate workpieces of different shapes,
thus making it possible to adopt the FMS (flexible manufacturing system) in the assembly line.

Specifications
Series MA210 | MA310 | MA311 | MA320 | MA321
Positioning Ball coupling Curved coupling
Max. transportable mass 3 kg ‘ 5 kg
: ; : Single acting/
Handling Single actlng/Al_r supply Double acting | Air supply at | Double acting
at separation separation
Handling air pressure 0.410 0.7 MPa
Proof pressure 1.05 MPa
Ambient and fluid temperature 0 to 60°C
Positioning repeatability +0.01 mm
System Construction
. Opton |
Additional installation MHZ
.‘é‘ Robot adapter L unit of electrical p—
5 D-sub contact point
g . I - connector ™ &?::sn; add 8 contact MHF
< Unit bOdy —— .
——
j Tool stand %
Additional installation M HR
x . unit of electrical contact —
= & i point (Able to add 8
= % — ml contact points.) MHK
2% a —
I MHS
om—— 000 | —
| 90° reverse unit | |m—— MHC
_ o Air gripper for auto hand changing system
8 8 I [ N N ]
0% . = i B
=0 — —
»n > [l 11
iati =
Variations
Adapter for assembling robot
Series MA2 | Additional installation unit
8, 910, 011, 014, 015, 920 P . of electrical contact point
Series MA3 a}:g:g’gggs) for auto hand changing system (Able to add 8 contact points)
010, 011, 014, 015, 020, 024, 025 Standard type  Narrow type Added to the standard 90° reverse unit
10D 10DN AHC unit m By attaching 2 tools, a single
MHZ2-16D MHZ2-16DN robot can perform 2 types of
— 20D 20DN tasks.
. © [ERa TS Added to the standard t0ol | xp 5t switch for detecting | Tool stand
. G . : : | ¥ adapter B ~ | the location can be mounted. .
- JLE (Series MA3 I). a' .4 L
o] eries only] b \ # = The height for
A | * ! = setting a tool
it = L ©  can be adjusted.
| | An auto switch for
| f detecting a tool
(Series MAS3 only) can be mounted.
Rotary actuated -l j
type
.10
MHR2 15
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Ha% hanging System

Series MA210 (Compact type) Series MA3[ 11 (Double acting type)

Max. transportable mass: 3 kg Ideal for carrying heavy loads.
=

Compact/Lightweight 2.5 times the moment resistance
0.D.: 52 mm, Mass: 360 g and torque resistance of u
the conventional series. -

No adjustment or teaching necessary Quicker launch of assembly lines
when rep|acing tools Use of the AHC system makes it possible to

. . . design the equipment layout more quickly, and
All attachment and removal during tool replacement is carried reduces the time required for manufacturin
out automatically, allowing for elimination of the onerous labor 9
of the replacement process, and a major reduction of time P
needed for changing setups. Electric interface

Series MA2: 8 power systems

(Contact points: gold plated)
Series MA3: 12 power systems
(Contact points: gold plated)

Failsafe mechanism Additional installation unit, 8 power
systems (option)

Prevents tools from dropping due .
to reductions in air pressure a-stl;gnc):onnector, with robot cable

MA310-YNI15

; ) il aR
e b =
2 I 'l'
: i
Air interface Repeatable high-precision
Series MA2: 4 power systems, self-seal mechanism, 4+0.01 mm
built-in check valve g .
Series MA3: 6 power systems, self-gegl mechanism, S::::: ng% Series MA320]
built-in check valve Ball coupling Curved coupling

Max. transportable mass:

Series MA2: 3 kg
Series MA3: 5 kg

738 2 S\NC

(For high torque resistance)



AHC System Series MA

AHC System/Model/Specifications

MA210 MA31J MA329
Electric Without Without D-sub connector With With Without D-sub connector With With
specifications | D-sub connector | D-sub connector entry D-sub connector| robot cable | D-sub connector entry D-sub connector| robot cable
_ | Nil [ J (] [ J [ J [ J [ J [ J o [ J
% | o8 o — — — —
55 (010 ° ° ° ° ° ° ® ° °
= gg o011 ® o ® ® ® ® ® ® ®
(&} SG |e14 (] [ J o o [ J [ J [ J o [ J
z | 82015 @ ° D ° ° ° o ° °
T8 [s20 ® 0 ° ® ® ® ® ® ®
S |024 — 0 o o o o o o o
225 — [ J o o [ J [ J [ J o [ J
Tool Port M3 (] [ J ([ J
adapter M5 o o
MA210 MA319 MA329
Electric Without Without D-sub connector With With Without D-sub connector With With
specifications | D-sub connector | D-sub connector entry D-sub connector| robot cable | D-sub connector entry D-sub connector| robot cable
2 _ 5 |MHR2|010 ° 0 ®
§_ S 3 |Oylinderbore| o115 ) ) )
°52 MHz2 212 ° — —
Se3 | 216 [ [ [
5 © .o |Cylinderbore
o 220 — (] [ J
90° reverse unit — o @
Tool stand (] o o MHZ
Additional ForY — L4 L —
installation unit [For A - ° ° MHF
739
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AHC System/Auto Hand Changing System

Series MAZ2

Specifications
Series MA210
Positioning Ball coupling
Max. transportable mass 3 kg
Handling Single acting/Air supply at disconnection
Handling air pressure 0.4 t0 0.7 MPa
Proof pressure 1.05 MPa
M T w Ambient and fluid temperature 0 to 60°C
Combined Positioning repeatability +0.01 mm
Moment 9 M axial force
resistance ' Combined axial force * 150 N
Moment resistance M * 2N-m
T Torque
resistance Torque resistance T* 2N-m
Max. operating pressure 0.7 MPa
o | Air Operating vacuum pressure —100 kPa or more (10 Torr or more)
§ Cv value 0.056
% Number of circuits 4
Contact point capacit 2 Alinterface
Electricity P pactly
Number of contact points 8
* Values given on the table for combined axial force, moment resistance, and torque resistance are the
values for when the AHC unit and tool adapter begin to separate. During use, make sure the axial force,
moment and torque from load are 1/2 or less than those shown above, for safety reasons.
Option Part No.
Robot adapter
Part no. Applicable shaft diameter Note
MA210-CS1 28
MA210-CR1 210
MA210-CR2 211 Hexagon socket head cap screw
M3 x 8 (4 pcs.)
MA210-CR3 014 M3 x 10 (4 pcs.)
MA210-CR4 215
MA210-CR5 220
740
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AHC System Series MA2

How to Order

e ' AHC unit

lRobot adapter

Auto hand Nil | Without robot adapter
changer S1 o8
R1 210

R2 211 Applicable
R3 @14 |shaft diameter

Transportable mass

[ 2 [Transportable mass 3 kg ] R4 215
R5 220
AHC unit ®
Electric specifications e ® Air connection size
[N ] None | [M3] M3x0.5 |
Tool adapter Air gripper for AHC
<010/015>

MA 210-AM3 MHR2-{10/-A210

Cylinder bore l l
Air connection size 10 [ 10 mm For MA2
Auto hand [M3] M3x05 | 15 |15 mm With adapter
changer
®Tool adapter <010/516> MHZ
¢ Transportable mass MH22 - 1 6 D N _A21 0 - Y69A MHF
[ 2 [Transportable mass 3 kg ] i i
Cylinder bore
10 | 10 mm For MA2 LIHL
16 | 16 mm With adapter
MHR
Finger position I
Nil Standard MHK
N Narrow type —
Auto switch type o MHS
Nil Without auto switch
Y69A %\cﬁ?é? Solid state auto switch MHc
Lead wire: Right angle entry
Y69B '(32\\(2?6? Lead wire length: 0.5 m MHT
Auto switch additional symbol e MHY
Nil 2 pcs.
S 1 pc. MHW
-XO
Tool stand e
MA210-S1-Y59A MRHO
Tool stand D-0I
Auto switch type Lead wire length
Nil Without auto switch Nil With 0.5 m lead wire
D-Y59A L | %™ " With 3 m lead wire
Y59A (3-wire) | Solid state auto switch
D-Y59B AxiaILdei?:c\t,;’(i)r: :ent
Y598 (2-wire) v

SMC 741
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Series MA2

AHC Unit and Tool Adapter

AHC Unit/MA210-YNMS3 (Without robot adapter)
AHC Unit/MA210-YNM3-[J (With robot adapter)
Tool adapter/MA210-AM3

omn

=
%

?-

19

For mounting robot adapter (PCD44.5)
4 x M3 x 0.5 through

230H8 "5 %%
£ -

Model Applicable Ziaaft diameter oD I\/I(:;:)ss
MA210-YNM3 — — | 260
MA210-YNM3-S1 8 25
MA210-YNM3-R1 10

AHC unit MA210-YNM3-R2 11
MA210-YNM3-R3 14 80 | %00
MA210-YNM3-R4 15
MA210-YNM3-R5 20 35

Tool adapter | MA210-AM3 — — 100

742 ZS\VC

Air pressure port (PCD45)

% 4xM3x0.5

Applicable shatt diameter od 4 x M3 x 0.5 depth 4
(PCD44.5)
‘ |
f ars ' _
8 ol ": |J_\ :l
A _I | | l
I T ol !
@ !
| g
| =+ ] v Y
2] (@ T [\a
a l * Operating port
i M3 x 0.5
B ) EJ =2 ]
o il
o] @] | <
i'_I ‘ il 1 ‘
; |I | I
R
L $52 J
4 210H8 "3 depth 5.5
o
< | Air pressure port
- / 4xM3x0.5
¥ ¢
Wi f’ b pCcDA3
] :

Electrical contact points: 8 \ For tool mounting (PCD16)

3x3.4depth 7.5



aAHC system Series MA2

Robot adapter
MA210-CO
MA210-CS1 MA210-CR1, 2, 3,4 MA210-CR5
020 0% 050
AHC unit mounting holé"'-\._ 'AHC unit mounting holé ; AHC unit mounting holé\'\\__
4x34(PCD445) 4x3.4 (PCD44.5) 4x 3.4 (PCD44.5)
210H8 *3 %22
o11H8 5%
230 _  g14H8*$% - 935
F | o15H8%% e @20H8 5%
[} (P
o co‘ ‘ | ' ~|@
d & i A TIn
— &l ==1 == %
= * ey
230h8 0033 | - _ﬂ30h8_8_033___' o _Q30h8_8_033 | -
- = ) MHZ
MHF
MHL
Part no. Applicable shaft diameter | Mass (g)
MA210-CS1 08 MHR
MA210-CR1 210 —
MA210-CR2 o1 20 MHK
MA210-CR3 14 ——
MA210-CR4 015 MHS
MA210-CR5 20 —
MHC
MHT
MHY
MHW
-XO
MRHQ
D

SMC 743
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Series MA2

Q 1 0/ Q 1 5 Air Gripper: Rotary Actuated Type

210/215: MHR2-13-A210

010 210 215
MHR2-10-A210 MHR2-10-A210 MHR2-15-A210
MA210-CO0O Finger opening port Finger opening port
47.5 : 47.5 With gasket
Finger opening por__t/ v 8
With gasket
L S
< @l o For mounting tool adapter (PCD16) For mounting tool adapter (PCD16)
) §§ § MA210-AM3 3 x M3 x 0.5 depth 4 3x M3 x 0.5 depth 4
i | / o10868
{ 1
I I S 0108388 I
& \ 7 i o —i
ey Al mmEH; J :l
© L ¥ [k BE i i
0| 0| 10 5 Hexagon socket head cap screw . 234 BINEE e
gl el S M3 x 12 (3 included) _ 566
= ' } - 13 o : I o |'|-| [J
Aeer 1) ' o
yau % o™ | o
3x3'3%depth 6 / . B8-80s \_6xM2x0.4thread depth 4 93.5 55 J;'_ Il 9358
(A, B, C common view) (A, B, C common view) 03 49_02 ._I Open: 22, Closed 14

Open: 16, Closed: 10
- -—
LA
2 12 15 A 15
T T 2xM3x0.5thread depth 6 g =
915: MHR2'1 5'A210 2xM3x0.5 threa.d depth 6 | 1 (Thread for moun[ing anachment)\.\ - |
(Thread for mounting attachment) _é & S _ @.
B |
B bo}- o0 g = 8o oe
Hexagon socket head cap screw © g G @_)
M3 x 12 (3 included) MA210-AM3 e
F—hpe LS l | | —J
i 7 414 |4 |4 65 56
- RN - D 4
g a. q
= . ml— H j
@ "
+— [ — e Mass: 130 g Mass: 210 g
12
e ' i ==
(5] olw s _ﬁ_ S
o.“'I l = » wf
oY L= 1~

|
8.9, \
=095\ 6y M3 x 0.5 thread depth 7

(A, B, C common view)

3x 39 depth 6
(A, B, C common view)

Note) Refer to Series MHR2 (page 492) for the detailed specifications of air grippers.

744 & SNC
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Q 1 O/Q-l 6 Air Gripper: Standard Type

AHC System Series MA2

< Finger opening port -
MHZ2-10D-A210 % L ger opening p MA210-CRO
% With gasket
B MA210-YNM3
( R
rb::**:: Hexagon socket head cap screw
G- M3 x 12 (3 included)
o |
38|~ .
Finger closing port For mounting tool adapter 2 | MA210-AM3
With gasket 3 x M3 x 0.5 depth 4 N2 !
23 J
2108 0038 =g
0.035 ) ﬂ ‘ ﬁ
= H | fim
‘ 2 x M3 x 0.5 depth 6 ! AN
X M3 x 0.5 deptl M
£X VS XD depth® 24 | 5 o ( o
| | | 116 ©
/ ‘ 1 @
i ¢ Hexagon width across flats 5 - ©
J 6| Tk o | |o ; S ~ 1
T [t}
4 x M3 x 0.5 depth 5 i w‘ [\
Bottom hole dia. 2.6 through i i L]
Not possible to use a through-hole ‘ ’ Closed: 11.2 o 5.0
11.4 when using an auto switch. - -0.05
4| Open: 15.2 16.4
29
-- -- -- - - For attachment mounting
MHZ2-10DN-A210 T M2.5 x 0.45 through
! 7‘ ‘7 !
| |
Closed: 5.7
L Open: 9.7
MHZ2-1 6D'A21 0 < Finger opening port
%) With gasket MA210-CROJ
&
( B A MA210-YNM3
rb:——: Hexagon socket head cap screw
- M3 x 12 (3 included)
@) |
Finger closing port For mounting tool adapter ? i<3, @ L
With gasket 3 x M3 x 0.5 depth 4 L g . MA210-AM3
31 J
-0.013 H .
210f8 Zo.035 ) ~ : ﬁ ﬁ j
=TI ST
| I P - =
4xM4x0.7depth45 3 || [|[T] E
Lt E 24
© © 3
- —G; Hexagon width across flats 7 / 1 ©
3]
S : o e 2
4 x M4 x 0.7 depth 8 7y
Bottom hole dia. 3.4 through | T ~ c: ~ ::
(Not possible to use a through-hole - -+ r
16 when using an auto switch.) Closed: 14.9 < 8 905
5| Open: 20.9 23.6
38 For attachment mounting

Closed: 6.6
Open: 12.6

2 S\NC

4 x M3 x 0.5 through

Note) Only D-Y69A and D-Y69B auto switches can be used.
Refer to Series MHZ2 (page 400) for the detailed
specifications of air grippers.
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Series MA2

Tool Stand

MA210-S1-(J
33
|
)
NS5
2 x 4.5 mounting hole 44.5 20
— 865 _
MA210-CRO]
NEE
MAZ210-YNM3 1_T_|‘J._\.¢1
= L @
i
- R
ol [0
S, — o| S
Rsr | et
‘J%\ X
‘-\MA210-AM3\\
*_ With auto switch
&) R
|
4
L 75 |
90 4 x 4.5 mounting hole
© L
e ___“_%
@ & &
40 12.5

746
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Mass: 520 g

Height can be adjusted

213



Construction: Component Parts

AHC System Series MA2

Single acting type

When disconnected

Air supply

(0.4t0 0.7 MPa) [

Component Parts

_®

@

| /7
#d//,

P @

b
s

@
®

]

| Tool
' adapter

i
]
AHC unit o | B

When connected

Exhaust [

Component Parts

No. Description Material Note No. Description Material Note
1 | Unit body Aluminum alloy Hard anodized 11| Parallel pin Stainless steel
2 | Head cap Aluminum alloy Hard anodized 12 | Steel ball Stainless steel
3 | Ball base Aluminum alloy Hard anodized 13 | Robot adapter Aluminum alloy Hard anodized
4 | Ball cover Carbon steel 14 | Tool adapter Aluminum alloy Hard anodized
5 | Contact probe assembly 15| Hook Carbon steel | Special black thin membrane anti-corrosive treated
6 | Piston Stainless steel 16 | Contact block assembly Contact point gold plated
7 | Clamp spring Steel wire Zinc chromated 17 | Passage seal Synthetic rubber
8 | Check valve assembly
9 | Lever Carbon steel | Special black thin membrane anti-corrosive treated
10 | Pilot pin Carbon steel | Special black thin membrane ant-corrosive treated

N
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AHC System/Auto Hand Changing System

Series MA3

Moment
resistance

748

;TW

4 Combined
axial force

T Torque
resistance

Specifications
Series MA310 MA311 MA320 MA321
Positioning Ball coupling Curved coupling

Max. transportable mass

5kg

Single acting/

Single acting/

Handling Air supply at Double acting Air supply at Double acting
disconnection disconnection
Handling air pressure 0.4 to0 0.7 MPa
Proof pressure 1.05 MPa
Ambient and fluid temperature 0 to 60°C
Positioning repeatability +0.01 mm
i ; * 500 N 500 N
Combined axial force 200 N (0.5 MPa) 200 N (0.5 MPa)
i ® 7.5N-m 7.5N-m
Moment resistance M 3 N'm (0.5 MPa) 3 N-m (0.5 MPa)
f * 7.5N-m 30 N-m
Torque resistance T 3Nm (0.5 MPa) 12 N-m (0.5 MPa)
Max. operating pressure 0.7 MPa

Operating vacuum pressure

—100 kPa or more (

10 Torr or more)

Interface

Cv value 0.072
Number of circuits 6
;‘E Contact point capacity 2 Alinterface
E Number of contact points 12

+ Values given on the table for combined axial force, moment resistance, and torque resistance are the
values for when the AHC unit and tool adapter begin to separate. During use, make sure the axial force,
moment and torque from load are 1/2 or less than those shown above, for safety reasons.

Option Part No.

Robot adapter
Part no. Applicable shaft diameter Note

MA310-CR1 210

MA310-CR2 211

MA310-CR3 o14 Hexagon socket head cap screw
MA310-CR4 215 M4 x 10 (4 pcs.)
MA310-CR5 020 M4 x 14 (4 pes.)
MA310-CS6 224

MA310-CR6 225

Additional Installation Unit of Electrical Contact Point

Part no. Additional installation unit | Application Note
MA310-EY1 . AHC unit | Hexagon socket head cap screw
8 contact points
MA310-EA1 Tool adapter M2.5 x 10 (2 pcs.)

O
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AHC System Series MA3

How to Order

5_d IVIlA31 0|-Y[A|M5-[R3

Auto hand F:l‘i)lbo:NiatgoauFt)rt:):)t adapter
changer R1 510
Transportable mass :i “11
[ 3 [Transportable mass 5 kg | Ra 215 Applicable
Positioning ° R5 520 shaft diameter
1 Ball coupling S6 224
2 | Curved coupling R6 225
Operation ¢ ® Air connection size
0 [ Single acting [M5 | M5x0.8 |
1_|Double acting ¢ Electric specifications
AHC unit ® 7500 No electric specifications | D-sub connector
N [ —
A — @ (Without connector)
. . B — @ (With connector)
Tool adapter Air gripper for AHC c - @ (With 3 m cable)
<010/015>
Cylinder bore l l
. . . 10 | 10 mm For MA3
Air connection size 15 115 mm With adapter
AutO hand M3 M3 x 0.5
changer
g Bl M50 <016/220> o
* Tool adapter MHZ2-(16/D|N|-A310-Y69A| |Mi_
® Series
10 Ball couni Cylinder borel l MHF
ping For MA3 T
d li 16 | 16 mm
20 | Curved coupling 20 T 20 With adapter MHL
e Transportable mass

Finger position
Nil Standard
N Narrow type

[ 3 [ Transportable mass 5 kg

Auto switch type o
Nil Without auto switch

Y69A ?S\SsﬁrgeA) Solid state auto switch
Lead wire: Right angle entry

D-YB9B | | ead wire length: 0.5 m
Y69B (2-wire) o

Auto switch additional symbol e

+ When using an air gripper for AHC, use tool adapter MA3;O-AM3 "gl 2 pos.
1 pc.

90° reverse unit Tool stand

IVIA310—FT1— 90A MA310—Sl1—Y59A

. Tool stand
90° reverse unit e
pihaszalay Lead wire length
{ Auto switch type i

Nil Grommet With 0.5 m lead wire
Nil [ Without auto switch — L With 3 m lead wire
90 D-90 (2 pcs.) Reed auto | .
90A | D-90A (2 pcs.) switch . ¢ Auto switch type
D-5991 Solid Lead wire Nil Without auto switch
S99 ' 3-wire | length:
D-S992 (1 pc. each) | state 05 D-Y59A | . )
5m Y59A -\ | Solid state auto switch
D-T991 auto . (3-wire) 0
T99 Y switch | 2-wire Lead wire:
D-T992 (1 pc. each) y59B | P-Y99B | Axial direction entry
# Can also be used for Series MA320. (2-wire)
EEr—— + Can also be used for Series MA320.

svC 749
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Series MA3

Gl
IE. 5|:
¥ f)’

AHC Unit and Tool Adapter/Single Acting Type
|

4 AHC Unit/MA330-YNM5 (Without robot adapter)
- AHC Unit/MA3}0-YNM5-CI (With robot adapter)
Tool adapter/MA3}0-AC]
When mounting MA330-AM3 When mounting MA330-AM5

Air pressure port (PCD60)
6xM5x0.8

For mounting an additional installation
unit for electrical contact points

p; cor
a® -~ 2xM25x0.45 thread depth 6 |

) 12"1
For mounting robot adapter g Robot shaft mounting bolt
4XxM4x0.7 depth 7 Electrical contact points: 12 #60 4 x M4 x 14 Hexagon socket head cap screw
l - D - Operating port
| #d_ | M5x 0.8
\ _ |
Emoome . N % —
e $38Hg 0062 - i i 4
i e ™ | D @
| <\ : = ]
75l —— = P = [Ts) o0 e T
L & @
SIC_ATC UNTT SIC A UNIT
§ ) {A310-YNNS ,_ MAI10-YNMS
| | 9 |
F T8 D ) 8 @ i
? 5| | [ ey [ B LR
e of g HH | 2| of HH r
e L — 0 O T
; / - #70 o
] $76 10H8 " ®?depth 10.5  For tool mounting
22 4 x M4 x 0.7 depth 8.5
10H8 '3 ***depth 8
—o P \
Magnet for tool stand sensor
__Air pressure port
6 xM3x0.5
Applicable
Model shaft diameter| @D Air pressure port
od 6xM5x0.8
MA3,0-YNM5 — —
MA3,0-YNM5-R1 10 Electrical contact points: 12
MA3,0-YNM5-R2 11 35
AHC unit MA320-YNM5-R3 14
MA3,0-YNM5-R4 15 520
MA3,0-YNM5-R5 20
MA3;0-YNM5-S6 24 41
MA320-YNM5-R6 25
MA3,0-AM3 250
Tool adapter — —
MA3,0-AM5 270

750
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AHC System Series MA3

"'h"m-" . AHC Unit and Tool Adapter/Double Acting Type

" 4

Tool adapter/MA3 }1-AC]

When mounting MA331-AM3

For mounting robot adapter

AHC Unit/MA331-YNM5 (Without robot adapter)
AHC Unit/MA3}1-YNM5-1 (With robot adapter)

Air pressure port (PCD60)
6x M5 x0.8

For mounting an additional installation
unit for electrical contact points

2 x M2.5 x 0.45 thread depth 6

When mounting MA331-AM5

4 x M4 x 0.7 depth 7 Robot shaft mounting bolt =
460 /_ 4 x M4 x 14 Hexagon socket head cap screw
Electrical contact points: 12 Connection/Operating port
{'M5 x 0.8
Disconnection/Operating port
T M5 x 0.8 P il o
© $38H9 ™5 r i ()
x - L 3 [« B
- T - - A ; -
e . ” %
w |
]| L e | siol
[SuC_ARC UK T) = (SNC_AHC UKTT) MHZ
HMlli'f.‘iM5 § 3 MA3111-YNM5) 5 [MA31 11-YNM5)
BJ F @ 2 ] \‘ @Y a i i D a MHF
I X Sl G o R | o < g Ll L —a— &--
ol gganlle il [ & sl ppanlle LAY ’ nnnn”m Vi
Vil R ] ‘i
] =he | e MHL
. . ; TR I I
g | & MHR
© Twl I
AHC unit junction ! F,' Q!, i CRN i o) B TR : ﬁu i r MHK
— I At B N Nk SN |
$70 MHS
#76 q _10H8*8'°22degtk1 10.5 For tool mounting
10H8"$"* depth 8 \ 4xM4x07 depth 8.5 MHC

Magnet for tool stand sensor

For tool mounting
3 x 3.4 depth 10°

For tool mounting

4 x M4 x 0.7 depth 6

Applicable 6 xM3x0.5
Model shaft diameter| @D
od
MA3;1-YNM5 — — Air pressure port
MA321-YNM5-R1 10 6xM5x0.8
MA321-YNM5-R2 11 a5
:(ADHCt::nit MA311-YNM5-R3 14 Electrical contact points: 12
ouble
Acting) MA3;1-YNM5-R4 15 580
MA321-YNM5-R5 20
MA3;1-YNM5-S6 24 41
MA3,1-YNM5-R6 25
Tool MA3;0-AM3 _ . 250
adapter | MA330-AM5 270

O
5
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Series MA3

With D-sub connector
MA3CCO-YOM5-OO

D-sub connector (with 3 m cable)

Robot adapter
MA310-CI

MA310-CR1, 2, 3, 4

A

#35

#10H8*3%
#11H8*3%

. P14H8* (%

| #15H8*3

o wn
N
N
d : 1
0 Q &
| D-sub connector (with connector) L#38n8_go i
50 L $59 J
- - AHC unit mounting hole ",
L 80 J 4x45
- Kis . View A
MA310-CR5, 6, CS6
1
1
foe } © ;s Bl $20H8T0%
: = = o P $24Hg*I®
© [ —
WC AHC UN
ST, L am
] @ g8
8 I 12 ® V‘*‘.’ :
! J ;
g oA g AHC unit mounting holé""-\‘
4x45
View B
AHC unit with D-sub connector Mass (g) Model Applicable shaft diameter Mass (g)
MA3;0-YAMS5-[1[] 600 MA310-CR1 210
MA3,0-YBM5-[I[] 620 MA310-CR2 211
MA3,0-YCM5-[1[] 890 MA310-CR3 214
MA3,1-YAM5-[1[] 660 MA310-CR4 215 80
MA3,1-YBM5-[1[] 680 MA310-CR5 220
MA3;1-YCM5-[1[] 950 MA310-CS6 024
MA310-CR6 225

D-sub connectors

D-sub connector specifications

AHC unit main| Robot
body side | cable side
Contgqt . Pin Socket
classification
D-sub Shell size A
connector | No. of cores 15
Connector Crimpin nnection t
type imping connection type
Robot Effective area — 0.2 mm2
cable No. of cores — 12
752

MA3CO0-YAMS5-O with a D-sub connector
Since the AHC unit main body is compatible with a
pin contact, prepare a socket contact.
MA300-YBMS5-OIJ with a D-sub connector
A pin contact is comprised of 12 crimping connection
type pins as standard.

For a crimping tool, we recommend the CT150-2-D+C
made by Japan Aviation Electronics Industry, Inc.

Socket side shell

|
JI
Socket contact Connector cover
&g - IS

MA3I-YCM5-CI with a robot cable

The combination of the electric contact point number
and cables of the AHC unit is shown in the table
below.

Electrical Contact Point No./Cable Wiring

Electrical
contact
point no.

—y

2(3|4|5(6(7(8|9]|10{11]|12

Insulation
color

Light
blue

]

ed | White |Black | Pink Yellow |Broun| Blue




AHC System Series MA3

’ , Q 1 0/ Q 1 5 Air Gripper: Rotary Actuated Type

“ ©10/215: MHR2-12-A310

210 210 215
MHR2-10-A310 MHR2-10-A310 MHR2-15-A310
With robot adapter
©

,/ MA3OO-YOMS5-00 c§

/ / I Q Finger closing port
1 7 /| / 61 With O-ring

S L/

——
a
T

AN
SU

18.5
37

< Finger opening port

—T T With O-ring
Bl
o B 1
D E‘J: MA3:0-AM3
| — L / Use MA3;0-AM3
/ for the tool adapter.
.—-..: = __w=-—_-——.-—=:.."
".r—) T ~ . - ]
11 Uell] —
wr' ] W 1e —~—_Hexagon socket head cap screw
| vl 10 1 M3 x 14 (3 included)
o o) ==
8 11—
w| ¥
| .
|

3x3 +8'022depth 6 /
(A, B, C common view)

6 x M2 x 0.4 thread depth 4
(A, B, C common view)

View D

MAB3,0-AM3

Use MA310-AM3
for the tool adapter.

215: MHR2-15-A310

| = Hexagon socket head cap screw

! 12 =l M3 x 14 (3 included)
3| st v
Do F’-‘ I I 2 ] L R
o~ : = 1~
g -
1 1
View D

For mounting tool adapter
3 x M3 x 0.5 depth 4

#10f855% _

Ear
g29]

i
o
$3_002 i __‘__¢3—goz
L . Open: 16, Closed: 10
;A
12 12

yaa

448 414
2 x M3 x 0.5 thread depth 6
(Thread for mounting attachment)

Mass: 130 g

6 x M3 x 0.5 thread depth 7

(A, B, C common view)

Note) Refer to Series MHR2 (page 492) for the detailed specifications of air grippers.

N

SVC

== & J===)
#34 | N D
000
[M1le_ | o]
—== e
¢3,5-g_03 Jl JIL ‘53.5-8__03

-

F | |
/ el lsg

/2 xM3x0.5 thread depth 6
(Thread for mounting attachment)

Mass: 210 g

J Open: 22, Closed 14

753




Series MA3

t

L w
-i__‘,

b

p -
]'g =)
BEE "-i)_ 4

= |

Q 1 6/@ 20 Air Gripper: Standard Type

MHZ2-16D-A310

< )
% Finger opening port ( 7%*77 With robot adapter
-~
¢ i / MA3;0-YOMS5-00
[
S \—T——T—‘ Hexagon socket head cap screw
0 M3 x 14 (3 included)
&S| oo i i
e {
Finger closing port E ) | [ 7 i \ MA3;0-AM3
With O-rin or mounting tool adapter | ) ) | /Use MA310-AM3
9 30.6 3 x M3 x 0.5 depth 4 [ ] for the tool adapter.
21018 9033 of ¢ . R S
oo o ] s
I = J
[(T_T] T+ 1 ] [TETHT]
2 x M4 x 0.7 depth 4.5 LE._ H B
oy \ || 24
Nz | #__ ] _é o
[Ts)
— o —4 Hexagon width across flats 7/ f| -u- || 24
0
ol B S © 5
A 4 x M4 x 0.7 depth 8 ! N
Bottom hole dia. 3.4 through / “T o ® -
(Not possible to use a through-hole | | ~ Dl I ::
when using an auto switch.) . r
16 Closed: 14.9 ~ 89,
5| Open: 20.9 23.6
38 For attachment mounting
- T 4 x M3 x 0.5 through
|
- - 1
‘ ’ Closed: 6.6
Open: 12.6
MHZ2-20D-A310 - ,
% Finger opening port ( fg*fw With robot adapter
s With O-rin ! '
c & g MA3JC-YOMS5-00
Hg} I I
o |
> o o \—T R E— T—‘ Hexagon socket head cap screw
& L 0 ! ! M3 x 14 (3 included)
i «Q ©
i {
Finger closing port 43 [ ) ‘ ) | 1
- g - gp ~ For mounting tool adapter ! ! MAS3;0-AM3
With O-ring 4o 3 x M3 x 0.5 depth 4 ! ; ; L /Use MA310-AM3
o013 H i/~ for the tool adapter.
©10f8 038 . L ]
n H
Tr [ - sl T o ——
[T T T+ (1T ] [T T+
M5 x 0.8 depth 8 3Bl H g @
A g | 30
Nz T > ®
- —g Hexagon width across flats 7 / &
5 [s2)
g o e il | [k o
o 4 x M5 x 0.8 depth 10 ] = |
Bottom hole dia. 3.4 through / T ©
(Not possible to use a through-hole 1 I o 2 o
when using an auto switch.) l L R o |
-+— |Closed: 16.3 1
18.6 Open: 26.3 10505
50 27.6
- - - - For attachment mounting
MHZ2-20DN-A310 4 x M4 x 0.7 through
: | \
| N ‘ Note) Only D-Y69A and D-Y69B auto switches can be used.
Closed: 7.2 Refer to Series MHZ2 (page 400) for the detailed
“ Open: 17.2 specifications of air grippers.

754
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90° Reverse Unit

aHC system Series MIA3

MA310-R1-]

MA3OO-YOMs-00

<+
| o
e )
! ’ |[ Hexagon socket head cap screw /. For mounting tool adapter
: ' ! /M3 X 16 (3 included) <§( 6 x M3 thread depth 8
B l S
! 2
'!__ Tool adapter § 29 29 _
,_'__ —— E i - ’joha T.S-E?E |
— ‘ 23| 23
—m o
[ — e
il ! % [l az 10 o] #‘
I | | i ! T
—HE | e e f '.
a0 | pe el | N ] A |MHZ
_ H — 1 il p— | 0000
I: L1 \ J i \L | R | |
-l | s TN , U semer MHF
L G} == . \ Q| —
> te} 90° reverse
. A MHL
1 \\. 3 x 3drill -E;E | = ] * l —
23 | 2715 |\ 2 ﬂ | L.l_| seHetg® MHR
70.5 9 | |
s ——— it “\_ With auto switch L MHK
| 995 N e = P _38_ _l —
View A ﬁ
[salunNus) 9092” w
| I s
: = MHT
Output Table i € O
P Fﬁﬁ/ i) MHY
1 Operating port M3 x 0.5 L e el
_ % _— | MHW
€ 08 J Tool mounting hole I
z "~ 7 3 x 3 drill X0
E— 06 / El m| —-—
3 t '
Y L | MRHO
g / $596-83% —
o2 4 #1209 045 m
0 010203040506 0.7 225° B l Mass: 260 g D-D
Operating pressure (MPa) (Rotary operating angle)
View B

Please consult SMC regarding operating conditions (load, speed, etc.) before using.

smC 795

'\



Series MA3

Additional Installation
-« Unit of Electrical

{ e Contact Point
e | %
- )

MA310-EY1: For AHC unit

MA3L0-Y OMS-00

Mounting hole

rd
Electrical position

contact point

Hexagon socket head cap screw M2.5 x 10

Accesso
L Flat washer, Compact round washer, Nominal size 2.5

Mass 209

MA310-EA1: For tool adapter

MA30-AM3

|_hole position %

| a7 [34.5]

Electrical
contact point

Accessory | Hexagon socket head cap screw M2.5 x 10
Mass 259
756

2 .i: - .
Tool Stand

MA310-S1-0J

2 x 5 mounting hole 122
- 94.5

N——

: J

1 oY {’}__-:

( 3
o __[HES \

2 — gt

' !E % S
T

258

12

"\_With auto switch

MA3,0-AMCT \,

N

\MA3,0-AMS: L = 13 _

Y
=7

4 x 5 mounting hole Mass: 950 g
s

Height can be —-f;g._n'
adjusted N T
|
[ (0}
\ MABL0-AMB: L = 105 #13



Construction: Component Parts

aHC system Series MIA3

Single acting type

Air supply

(0.4 t0 0.7 MPa)

® ®

Exhaust

® @ 0 @ ©

AHC unit

@ ®
Double acting type ONRCROJONE)
(€
| D @
[ — |- 7 i
Air supply/port A — L] Air supply/port B
(0.4 10 0.7 MPa) 2 (0.4 t0 0.7 MPa)
\) # —
o .
v JrEmY
®, @ i |
3 ]
2
@ | AHC unit l
® | |
2 Tool adapter 5 ;
Component Parts Component Parts
No. Description Material Note No. Description Material Note
1 | Body Aluminum alloy Hard anodized 14 | Heath cable
2 | Insulation ring Synthetic resin Black 15 | Robot adapter Aluminum alloy Hard anodized
3 | Coupling Carbon steel Special black thin membrane anti-corrosive treated 16 | Connecting base Aluminum alloy Hard anodized
4 | Piston Aluminum alloy Chromated 17 | Toe plate Aluminum alloy Hard anodized
5 | Lever Carbon steel Special black thin membrane anti-corrosive treated 18 | Hook Carbon steel Special black thin membrane anti-corrosive treated
6 | Check valve assembly |Brass, steel wire, synthetic rubber 19 | Contact block assembly | Berylium copper, syntheticresin| ~ Contact point gold plated D'D
7 | Pilot pin Carbon steel Special black thin membrane anti-corrosive treated 20 | Passage seal Synthetic rubber
8 | Clamp spring Steel wire Single acting type
9 | Seal Synthetic rubber 21 | Bearing Stainless steel
10 | Parallel pin Carbon steel 22| Cap Aluminum alloy Chromated
11 | Multi-tube holder Synthetic resin Black Double acting type
12 | Contact probe 23 | Head cap Aluminum alloy
13 | D-sub connector assembly 24 | Rod seal Synthetic rubber

'\

SVC

757



Series MA

Specific Product Precautions 1

Be sure to read before handling.

Connection procedures

1. Supply compressed air: 0.4 to 0.7 MPa to
the operating port.

1. Supply compressed air: 0.4 to 0.7 MPa to
the disconnection port.

1. Supply compressed air: 0.4 to 0.7 MPa to
the operating port.

2. Align the positions of the AHC unit and tool adapter as shown below, move the AHC unit to within 0.5 mm of the tool adapter, with the
centers aligned, and insert the pilot pin into the pilot hole on the tool adapter side. Move the AHC unit toward until the t dimension in the

figure below attains 0 to 2 mm larger than the value at the time of connection.

3. Release the compressed air from the
operating port.

3. Release the compressed air from the disconnection
port, and at the same time supply compressed air
(0.4 t0 0.7 MPa) to the connection port.

3. Release the compressed air from the
operating port.

Connection and disconnection procedures

Disconnection procedures

1. Supply compressed air: 0.4 to 0.7 MPa to
the operating port.
2. Pull up the AHC unit 12 mm or more.

Disconnected state

Operating port
M5x08

/ /Pilot hole
" Pilot pin

On the basis of the t dimension at the time |
of connection, move the AHC unit until the
dimension becomes 0 to 2 mm larger.

Connected state

Air interface: Port number
o i

Ve "'/Electric interface: Contact point number

1. Release the compressed air from the connection
port, and at the same time supply compressed air
(0.4 to 0.7 MPa) to the disconnection port.

2. Pull up the AHC unit 12 mm or more.

Disconnected state

Connection/Operating port - Disconnection/Operating port
M5x 0.8

Positioning mark

On the basis of the t dimension at the time
of connection, move the AHC unit until the
dimension becomes 0 to 2 mm larger.

Connected state

Electric interface: Port number

Electric interface: Contact point number

1. Supply compressed air: 0.4 to 0.7 MPa to
the operating port.
2. Pull up the AHC unit 12 mm or more.

Disconnected state

Operating port
/(0410 0.7 MPa)

—y On the basis of the t dimension
| atthe time of connection, move
the AHC unit until the dimension
— becomes 0 to 2 mm larger.

._Pilot pin

/ Terminalunit . Pilot hole

Connected state

()}
c
-
c
=
()
=
p ==
(]
[
Q.
©
©
<
e
(o]
o]
()
oc
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[Mounting the robot adapter to the AHC unit]

Attach the robot adapter to the AHC unit by evenly tightening the 4 hexagon socket head cap screws with the maximum tightening torque mentioned in

the figures below.

[Mounting the robot adapter to an assembling robot]

Mount the AHC unit to the shaft of the assembling robot by evenly tightening the 4 hexagon socket head cap screws with the maximum tightening torque

mentioned in the figures below

? ik Shaft on the top of assembling robot

B

Robot adapter =~

AHC unit

M4 x 10
Hexagon socket head cap screw
Maximum tightening torque

m

M4 x 14

Hexagon socket head cap screw
Maximum tightening torque
2.5Nm

Shaft on the top of

assembling robot M3x8
Hexagon socket head cap screw

@ Maximum tightening torque

m

M3 x 10

Hexagon socket head cap screw
Maximum tightening torque

. 1.06 N'-m

Robot adapter

AHC unit




1. Based on the positioning of the tool adapter and the air gripper | 1. Mount the tool adapter and the air gripper using the positioning
shown in the figures below, note that it is possible to rotate them shown in the figures below.
7)) every 120° and in three different directions. Mount them
e accordance with your operating conditions.
g 2. Evenly tighten 3 hexagon socket head cap screws with a maximum tightening torque of 1.06 N-m.
. Before mounting, confirm that the O-ring or gasket of the air gripper is mounted properly, and make sure there is no dust or debris on the
o 3. Befi ting firm that the O-ring or gasket of the air gri i ted ly, and mak there i dust or debri th
sheet surface of the tool adapter.
-— m
—| o
O IB=
3 MHZ2 MHR2
.= O M3 x 14: Hexagon socket head cap screw M3 x 14: Hexagon socket head cap screw
- X : Hexagon socket X : Hexagon socket
© () M3 x 12:H K M3 x 12:H ke
(3] : - head cap screw head cap screw
'U 2 ﬁ Tool adapter i ' Tool adapter ff ﬁ i
o : ,
B o - =3 Tool adapter ) e, 100! adapter
m : f /!
(&) 'E ((f-:-asketl ) -
- — inger closing port
'c = A Gasket i Gasket
(o) Magnet Magnet /(finger opening port) g == (finger closing port)
'8 = | Mounting female _ Mounting female B Onrin \‘v Gasket
thread Oin thread ring (finger opening port)
Q i g 0 (finger closing port)
inger opening pol i
m O-rin -
-ring
: (finger opening port)
O-ring
2 (finger closing port) MHZ2 MHZ2 MHR2
; "MHR2
(=2
o :§ @| 1.The bracket is fitted with a fluid passage, so there is no need for piping except for on the AHC unit side. The bracket also has a mark for the
I =3 position of the piping port, which can be referred to while work is taking place.
i § * Finger closing port: “S” mark * Finger opening port: “O” mark
:E_ S| 2. When using an auto switch, solder it to the terminal on the tool adapter.
-
1. Based on the positioning shown in the figure below, note that it is
possible to rotate the tool adapter and the air gripper every 60°
7)) and in six different directions.
@ | 2. Mount the 90° reverse unit to the tool adapter, and evenly tighten
S :heh ;3 h_exatgon soclﬁtgg?\ld cap screws (M3 x 16) with a maximum
o] ightening torque of 1. -m.
- — m
M3 x 16: Hexagon socket ;
c 8 head cap screw \ﬁ f
o | s z Tool adapter
o o
o)
| <
=
O IE=
o I
N =
(e)
o
o |5
-£ | 1. Pipe the driving air for tools or the rotary actuator to the air port of
EQ the tool adapter.
2 § 2. When wiring for use with an auto switch, etc., solder it to the
8 terminal on the tool adapter.
g_ S|
2

=
o
=
e
©
]
(7]
=
©
=
=
._6
e
<

Series MIA
Specific Product Precautions 2

Be sure to read before handling.

unit of electrical

contact point

e

. As shown in the figure below, determine the position in accordance
with the leveled part of the AHC unit and tool adapter, and evenly
tighten the 2 hexagon socket head cap screws (M2.5 x 10) with a
maximum tightening torque of 0.3 N-m.

Tool adapter Mount based on this surface.
o | Additional installation unit of

L1 electrical contact point
—pT"

=3

M2.5 x 10: 2 pcs.

O
5

759




Series MIA

Be sure to read before handling.

Specific Product Precautions 3

How to use the tool stand

ions

t

iring precau

iping and wi

P

760

1. Align the positions of the tool adapter positioning groove and the
tool stand detent spring.
When using an auto switch, position the auto switch in relation to
the magnet fitted on the tool adapter in accordance with the figure
below.
By changing the auto switch mounting position to the right side, it
is possible to use it by turning it around 180°. When doing so, be
sure the auto switch cable is coming out of the post side.
Tighten the auto switch mounting screws with a maximum
tightening torque of 0.1 N-m.

2. Connect or disconnect the AHC unit and tool adapter only after
attaching the AHC unit in a horizontal direction.

1. Use the tool adapter and tool stand based on the positioning
shown in the figure below.

2. Connect or disconnect the AHC unit and tool adapter in a direction
perpendicular to the AHC unit.

3. When positioning the holder, loosen the hexagon socket head cap screws shown in the figure below right, and set it at the desired height,

then tighten with a maximum tightening torque of 5 N-m.

When using an auto switch, the notch
should be facing in this direction.

@ AHC unit
S2)

Positioning | Tool adapter
groove -

Holder

o

@
Disconnection
J Connection

Detentﬁ
spring -

|

/ \ .
Tool stand Auto switch

Auto switch cord

AHC unit

B ¥ Connection, disconnection completed
d 4§ During connection and disconnection

Tool adapter

Holder

Use with the terminal
unit facing outwards.

M5 x 16: Hexagon socket head cap screw

Tool stand

1. Use SMC compact one-touch fittings, one-touch mini (M3, M5), or miniature fittings (M3, M5).
Thoroughly flush out the connector piping and be sure that dirt and chips, etc., do not get inside the equipment.

2. When wiring, except for the D-sub connector entry, solder to the probe socket of the AHC unit, or the terminal of the tool adapter.
We recommend insulating the connection points with heat shrinking tube, etc.

3. During piping and wiring, be sure that there is no external forces such as pulling and twisting at work.

Tool adapter

‘Connect with solder/Probe socket

Connect with solder/Terminal
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