Low Profile Air Gripper

Series MHFZ

Low profile air gripper with space-saving design is newly released.



Low Profile Air Gripper

Series MHFZ

Height is approximately 1/3 the size of
an equivalent Series MHZ2.
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N The low profile design saves
space and reduces bending
moments.
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Stroke selection I1s available.

3 standard stroke lengths are available for each bore size.
Stroke can be selected to suit the work piece.

Features 1
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» Reduced bending moment and vibration
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Improved mounting repeatability

With positioning pin holes

¢, 0

Auto switches can be mounted on both sides.

Linear guide provides:

High precision and high rigidity with
martensitic stainless steel

Piping is available from 2 directions

Piping port position can be specified using a part number.
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Easy positioning for
mounting attachments

With positioning pin holes

‘--------------------------------

High degree of mounting flexibility

Centralized wiring and piping are possible.

Strong holding force

As no brackets are required, mounting height
can be minimized.

> Mounting is possible
from 4 directions.

Double piston construction achieves compact

design with strong holding force.

Bore size Holding force (N)

MHZ2-10D0] 10 11

MHZ2-20D0] 20

42

MHZz2-25D0 25 65

MHZz2-32D0O 32

158
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Features 2



Series MHF2 _
Model Selection

Model Selection

Selection procedure

Confirm gripping force - Confirm gripping point - Confirm external force on fingers

Confirmation of gripping force

(Confirmation of conditions>—>< Calculation of required gripping force )—»(Model selection from gripping force graph)

S — MHF2-12D[]
Example ‘Work piece weight: 0.15kgH Model selection criteria with respect to work piece weight - 70 ‘ .
. . ; A ——Pressure 0.7MPa
¢ Although differences will exist depending on factors such as |
shape and the coefficient of friction between attachments and 60— 0.6MPa
work pieces, select a model which will provide a gripping force 50 0 5l‘\/|Pa
10 to 20 times the weight of the work piece. -1
‘Gripping method: External grippingH (Notel) Refer to the model selection illustration for more 38-401—= 0.4MPa
information. = 5 : OB‘MP |
e Furthermore, in cases with high acceleration or impact, etc., it L T =filPE
is necessary to allow an even greater margin of safety. S 20 . 0.2MPa
> '
f= i
Example S 10 ;
When it is desired to set the gripping force at 20 times or more the work piece weight. = :
Required griping force = 0.15 kg x 20 x 9.8 m/s? = Approx. 29.4N or more 0 20 30 40 60 80
Holding point L mm
‘ Length of gripping point : 30mm 1 | Selecting the MHF2-12D

*The gripping force is obtained from
the intersection point of the gripping
point distance L=30mm and a

‘ pressure of 0.4MPa.

: i Gripping force N=38N

‘ Operatmg pressure . 0.4MPa | > ®A gripping force of 38N satisfies the

required gripping force of 29.4N.

Therefore, the selection of MHF2-12D

is appropriate.

—Model selection illustration

When gripping a work piece as in the
figure to the left and with the following
definitions,
¥oS ¥o F : Gripping force (N)
u : Coefficient of friction between

attachments and work piece
F F m : Work piece mass (kg)

— ) [ g : Gravitational acceleration (= 9.8m/s2)

mg : Work piece weight (N)

F mg F the conditions under which the work
piece will not drop are

Gripping force at least 10 to 20 times the work piece weight

The "10 to 20 times or more of the work piece weight" recommended by QF =~ mg
SMC is calculated with the safety margin of a = 4, which allows for N b £ fi
impacts that occur during normal transportation, etc. umber of ingers
When =02 When 1 =0.1 and therefore,
F> m9
mg mg 2xu
= = x 4 L -
2x0.2 2x 0.1 With "a" as the safety margin, Fis
determined as follows:
=10 x mg =20 x mg mg

F= X a
) )
10 x work piece weight 20 x work piece weight

(Note) - Even in cases where the coefficient of friction is greater than u = 0.2, for safety reasons, SMC recommends selecting a gripping force
which is at least 10 to 20 times the work piece weight.
- If is necessary to allow a greater safety margin for high accelerations and strong impacts, etc.

SVC
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Series MHF2

Effective gripping force: Series MHF2

eExpressing the effective grip-
ping force
The effective gripping force
shown in the graphs to the right
is expressed as F, which is the
thrust of one finger when both
fingers and attachments are in

External gripping

Internal gripping

full contact with the work piece - | -
as shown in the figure below. —'L—rh—'—* -
MHF2-8D[] MHF2-12D[]
0 —— Pressure 0.7MPa
30
— Pressure 0.7MPa 60— 0.6MmPa
|
\
z _ 0.6M‘Pa Z 50 ————5mPa
(] [}
o 20 — o
5 0.5MPa o
S g 40 0.4MPa
2 0.4MPa 2
s g 30 0.3MPa
O) 0.3MPa 0]
© 10 o © 2
0.2MPa 0.2MPa
10
0 10 20 30 40 0 20 40 60 80
Gripping point L mm Gripping point L mm
MHF2-16D[] MHF2-20D[]
140 _ ‘ ‘ 210 1 1
e —————|Pressure 0.7MPa
120 | \
- 180 \
DBl 0.6MPa
_ 100 > \
150 1
0.5MPa
® | @ 0.5MPa
5 8 | 5 120
(@] o
= 0.4MPa =
o o 0.4MPa
£ 60 g_
= |
g e g o 0.3MPa
O] O]
40 —
0.2MPa 60 0.2MPa
20 30
0 20 40 60 80 100 0 40 60 80 100
Gripping point L mm Gripping point L mm

O




Series MHF2

Model Selection

Effective gripping force: Series MHF2

External gripping

Internal gripping

eThe air gripper should be operated so that
PAIEZN PRUINEN the amount of overhang "H" will stay within
Eo’ \ol ‘o’ ‘o’ the range given in the graphs below.
5% | & oy | &5 o|f the work piece gripping point goes beyond
q g 1 T the range limits, this will have an adverse
u H 1 K = effect on the life of the air gripper.
l | -
N BN
] — —
\ Holding point ‘ \ ‘
H
H Holding point
MHF2-8D[ ] MHF2-12D[]
50 80
0.5MPa 0.5MPa —
c 0.6MPa c 0.6MPa
T T 0.7MPa
o =)
c c
I I
= =
[3) [
> >
@) (@) \
N \
0 10 20 30 40 50 0 20 40 60 80
Gripping point L mm Gripping point L mm
MHF2-16D[ ] MHF2-20D[ ]
100 \
100 S 0.5MPa —|
/~0® ‘
— Ly
0.5MPa \\ % 0.6MPa
! 80 2 |
0.6MPa \ 47/0
S i S 1) ® 0.7MPa
S j S '\9@ ——
T 0.7MPa T )
A7Mba 60 o &
: : \ % %
© © Q
< < \
o o 40 N
> >
) O \ \
\ 0 %Q N
0 20 40 60 80 100 0 20 40 60 80 100
Gripping point L mm Gripping point L mm
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Series MHF2

Confirmation of external force on fingers: Series MHF2

M Mr
Fy P /m_y\
1 = -
o o110 ol
(o] [e)
L: Distance to the point at which the load is applied (mm)
Maximum allowable moment
Model AIIowabI'f ve'\:tlcal e Pitch moment Yaw moment Roll moment
7Y Mp (N-m) My(N-m) Mr (N-m)
MHF2-8D[] 58 0.26 0.26 0.53
MHF2-12D[] 98 0.68 0.68 1.4
MHF2-16D[] 176 1.4 1.4 2.8
MHF2-20D[] 294 2 2 4

Note) The load and moment values in the table indicate static values.

Calculation of allowable external force
(when moment load is applied)

Calculation example

When a load off = 10N is operating, which applies
pitch moment to point L = 30 mm from the end of
the MHF2-12D finger.

M(Maximum allowable moment)(N-m) 0.68
Allowable load F(N) = - _ 209
owable load F(N) T 10_3* Allowable load F = 0% 107
=227 (N)

(+Unit converted invariable number)

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

Therefore, it can be used.

O



Low Profile Air Gripper

Series MHF2

How to Order

MHF 2 —[12|D

Number of fingers

—|F9B

Bore size (mm) ®
8 8
12 12
16 16
20 20
Action e
| D | Double acting
Stroke @
Nil Short stroke
1 Middle stroke
2 Long stroke

Number of auto switches

Nil

2 pcs.

S

1 pc.

b Auto switch type

l

Nil

[ Without auto switch (built-in magnet) ]

e Body option

Nil: Axial direction piping type

R: Side piping type

Applicable auto switches/Refer to pages 25 through 28 for auto switch specifications.

Load voltage Auto switch type | Lead wire length (m) * FIeN‘ol;IeeZ) Applicable model
Special | Electrical |Indicator| Wiring : oot XIDI€ |Applicable ;
Type . Electrical entry direction Bore size (mm
YPE! function entry light | (Output) DC AC , y e 0'.? N Ieadevlwre loads (mm)
Perpendicular| In-line | (Ni) | (L) | (2) | (-61) 8 |12 | 16 | 20
- 3-wire (NPN) FONV FON ® /0| O (AN R BN
= _ 3-wire (PNP) FOPV FoP e o 0| O o o 0|0
o 2-wire F9BV F9B ® /0| O |Rely |®|@® @ | @
IS Noe1j] Grommet | Yes - 24V |12V | -
% | Diagnostic 3-wire (NPN) FONWW | FoN\w | @ @O | O |Pc |olele|e@
% indication 3-wire (PNP) FOPWV FoOPW () ® | O O [ BN BN BK )
D | (2-color display) 2-wire FOBWV | F9BW ® o | O O ® e e o

+Lead wire length symbol:

0.5m------ Nil (Example) FON
L (Example) FONL
Z (Example) FONWZ

*Auto switches marked "O" are produced upon receipt of order.
Note 1) Be careful for the differential of 2-color display type.
Refer to "Auto Switch Hysteresis" on page 22.

Note2) For the flexible wire specification, enter-61
after the part number.
Example: When ordering with an air chuck

MHF2-12D-FONVS -
Flexible wire

When ordering only an auto switch
D-FOPL -[61]

O
:

Flexible wire




Low Profile Air Gripper Series MHF2

Specifications

Fluid Air
. 28: 0.15 to 0.7MPa
Operating pressure 512 to 20: 0.1 to 0.7MPa
Ambient and fluid temperature —10 to 60°C (with no condensation)
Repeatability +0.05mm Notel)
fﬂ_ e Maximum Short stroke 120c.p.m.
! operating Middle stroke 120c.p.m.
K- frequency Long stroke 60c.p.m.
= Lubrication Not required
— Action Double acting
w Auto switch (Optional) Note2) Solid state switch (3-wire, 2-wire)

Note 1) This is the value when no offset load is applied to the finger.
When an offset load is applied to the finger, the maximum value is =0.15 mm due to
the influence of backlash of the rack and pinion.

Note 2) Refer to pages 25 through 28 for further information on auto switch specifications.

Model
Gripping forceNmel) Openin Unobstru_cted
| Cyinder [ | loqng | Newa)  capacly
Action Model bore [Effective holding| "~ 0\ & Weight
(mm) force per (Both sides) 9 Finger | Finger
finger N Ing g
mm open side [close side
MHF2-8D 8 65 0.7 0.6
MHF2-8D1 8 19 16 85 1.1 1.0
Sym bol MHF2-8D2 32 120 2.0 1.9
Double acting MHF2-12D 12 155 1.9 1.6
MHF2-12D1 12 48 24 190 3.3 3.0
Double | MHF2-12D2 48 275 6.1 5.8
acting | MHF2-16D 16 350 4.9 4.1
4‘ MHF2-16D1 16 90 32 445 8.2 7.4
MHF2-16D2 64 650 14.9 14.0
MHF2-20D 20 645 8.7 7.3
MHF2-20D1 20 141 40 850 15.1 13.7
MHF2-20D2 80 1,225 28.0 26.6

Note 1) At the pressure of 0.5MPa, when holding point L is 20mm.
Note 2) Excluding the auto switch weight

O
5



Series MHF2

Construction

MHF2-8D, MHF2-8D1

MHF2-8D2 ®
7t
L.
A -
1 -
sl
|
Parts list Parts list
No. Description Material Note No. Description Material Note
1 | Body Aluminium alloy Hard anodized 11 | Head damper Urethane rubber
2 | Piston Stainless steel 12 | Clip Stainless steel wire
3 | Joint Stainless steel Heat treatment 13 | Rack Stainless steel Nit riding
4 | Guide rail Stainless steel Heat treatment 14 | Magnet Rare earth magnet Nickel plated
5 | Finger Stainless steel Heat treatment 15 | Steel balls High carbon chromium bearing steel
6 | Roller stopper Stainless steel 16 | Wear ring Synthetic resin
7 Pinion Carbon steel Nit riding 17 | Roller High carbon chromium bearing steel
8 |CapA Aluminium alloy Clear anodized 18 | Needle roller High carbon chromium bearing steel
9 |CapB Aluminium alloy Clear anodized 19 | Parallel pin Stainless steel
10 | CapC Aluminium alloy Clear anodized 20 | Piston seal NBR
21 | Gasket NBR
Replaceable parts list Bolts for body through hole mounting
e Kit No. Part No. Number of pieces
Description Contents - -
MHF2-8D MHF2-8D1 MHF2-8D2 MHF2-8D 2 pieces/unit
Seal kit MHF8-PS MHF8-PS MHF8-PS-2 12,20, 21 MHF-B08 MHF2-8D1 2 pieces/unit
Finger assembly [MHF-A0802 |MHF-A0802-1 |MHF-A0802-2 3,4,5,6, 15, 17, 19 Mounting screw MHF2-8D2 4 pieces/unit

O
:

«The bolts for body through hole mounting are
attached to the product. They are also provided at
an order of 1 piece or more with the above part

numbers.



Construction

Low Profile Air Gripper Series MHF2

MHF2-12D[] to 20D[]

1 ® z
[ -]
D- - - = —
[ 11 = ]
M B 1k i
| i
® 3 Y Y - II — J
;/ @! | I
Parts list Parts list
No. Description Material Note No. Description Material Note
1 | Body Aluminium alloy Hard anodized 13 |Magnet Tare earth magnet Nickel plated
2 | Piston Aluminium alloy Clear anodized 14 |Steel balls High carbon chromium bearing steel
3 | Joint Stainless steel Heat treatment 15 |Wear ring Synthetic resin
4 | Guide rail Stainless steel Heat treatment 16 212: Roller High carbon chromium bearing steel
5 | Finger Stainless steel Heat treatment 216 to 20: Parallel pin Stainless steel
6 | Roller stopper Stainless steel 17 |Needle roller High carbon chromium bearing steel
ini Carbon steel Nit ridin : i
7_| Pinion — g 18 012 R shape snap ring Carbon steel Nickel plated
8 Cap A Aluminium alloy Clear anodized 216 to 20: C type snap ring
9 [CapB Aluminium alloy Clear anodized 19 |Parallel pin Stainless steel
10 |[Cap C Aluminium alloy Clear anodized 20 |Piston seal NBR
11 | Head damper Urethane rubber 21 |Gasket NBR
12 | Rack Stainless steel Nit riding 22 |Gasket NBR
Replaceable parts list Bolts for body through hole mounting
L Kit No. Part No. Number of pieces
Description Contents - -
MHF2-12D MHF2-12D1 MHF2-12D2 MHF2-12D 2 pieces/unit
Seal kit MHF12-PS MHF12-PS MHF12-PS 20, 21, 22 MHF-B12 MHF2-12D1 2 pieces/unit
Finger assembly | MHF-A1202 | MHF-A1202-1 MHF-A1202-2 3,4,5, 6, 14, 16,19 Mounting screw MHF2-12D2 4 pieces/unit
Kit No. . *The bolts for body through hole mounting are
Description ontents attached to the product. They are also provided at
MHF2-16D MHF2-16D1 MHF2-16D2 an order of 1 piece or more with the above part
Seal kit MHF16-PS MHF16-PS MHF16-PS 20, 21, 22 numbers.
Finger assembly | MHF-A1602 | MHF-A1602-1 | MHF-A1602-2 3,4,5, 6,14, 16,19 Mounting screw *When mounting MHF2-16D[] or MHF2-20D[]
- with the body through holes, use hexagon socket
Description Kit No. Contents head screws available on the market.
MHF2-20D MHF2-20D1 MHF2-20D2
Seal kit MHF20-PS MHF20-PS MHF20-PS 20, 21, 22
Finger assembly | MHF-A2002 | MHF-A2002-1 MHF-A2002-2 3,4,5, 6, 14, 16,19 Mounting screw

O
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Series MHF2

Dimensions
MHF2-8D Scale: 80%
[Te}
N
£
16 )
©
wn
8
22.5H9 +8'025 depth 2.5 g°
z
n
o
N ©
7_$:.-$_,_Qo
2-M3 x 0.5 thread depth 7
Mounting thread
3 28.3 3.4
32 36
15.8 22 2-M3 x 0.5 thread depth 4
. -
o }_E Mounting thread
S e® ] ¢ S A AN
< Ak an || At
L o & L AN
] hd ~ J
OS® F
M3 x 0.5 17_8.1 M3 x 0.5 2-g2.6 through (Mounting hole)*
Finger opening port Finger closing port 12 12
f A\ 2-g4.5
0.8 0.8
Close: 0+8'l E-E
Open: 8+1 xUse the attached hexagon socket head
screws for mounting holes.
4-M3 x 0.5 thread depth 4
Mounting thread 14 4-M2.5 x 0.45 thread depth 3
Attachment mounting thread
Groove for auto switch mounting N
- ~ 3 M2.5 x 0.45
O @
1.3
. —@- 1y N 8 -
¢ ) m 15
™ — ® | R P o Accessory option: '
54 Hexagon socket head screw (special screws)
™ . y .
6 6
¢ ®
2-92H9 *39% depth 2
10 10
Groove for
auto switch mounting 2-M3 x 0.5 thread depth 4
k

) Mounting thread

== VA
&

208
o

11

22

O
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Low Profile Air Gripper Series MHF2

Dimensions

MHF2-8D1

T9)
3%
E=]
28 2
©
22.5H9 0% depth 2.5 8
?O
(2]
T
Te}
! o
oo o :
2-M3 x 0.5 thread depth 7
Mounting thread
3 40.3 3.4
32 48 2-M3 x 0.5 thread depth 4
Mounting thread
15.8 34
@
w0 E
s ClIE
T @ il = = ) e st
; | i < ANl /hﬂ y
L =l g o ) N AN
hd -
oo i R
o M3 x 0.5 E
17-01 Finger closing port 14 14 2-92.6 through (mounting hole)*

M3 x 0.5 o005
Finger opening port 08 / \ 0.8 .

Close: 0+8'1 E-E

Open: 16+1

+Use the attached hexagon socket head
screws for mounting holes.

4-M3 x 0.5 thread depth 4 26 4-M2.5 x 0.45 thread depth 3
Mounting thread \ Attachment mounting thread
Groove for auto switch mounting > o 3 M2.5 x 0.45
e )
@ IIE:S .
L3 o et o 8 '
> .= N 15
)2 @ | Accessol jon:
ry option:
— [OKO)] i Pary Pary Hexagon socket head screw (special screws)
4 Ay AV
1w L +0.025
2-g2H9 o  depth 2
X ® 4_.7 <—>7
Groove for 1 1
auto switch mounting
2-M3 x 0.5 thread depth 4
_ J

Mounting thread

11

34

10

O
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Series MHF2

Dimensions

MHF2-8D2 Scale: 80%
Y
N
s
+0.025 17 G S §
@2.5H9 o depth 2.5 o
S
oo
?
(22}
I
[Te}
. o
=
"o <
N g
64.3 3.4
4-M3 x 0.5 thread depth 7
Mounting thread
32 72 2-M3 x 0.5 thread depth 4
Mounting thread
15.8 58
o
; E
o —
[~ .
— @ @ - - . = ?/ : —+ /‘t\? TL m{l:‘ :
- o |%e | o R
OLS® 7 S
0 |<E-
17 01 M3 x 0.5 4-g2.6 through (mounting hole)*
- - 18 0.8 0.8 18
M3 x0.5 Finger closing port 4045
- - ! +0.1 :
Finger opening port [ Close: 0 o
T E-E
Open: 32+1
P +Use the attached hexagon socket head
screws for mounting holes.
4-M3 x 0.5 thread depth 4 50 8-M2.5 x 0.45 thread depth 3
Mounting thread Attachment mounting thread
. . < M2.5 x 0.45
Groove for auto switch mounting N _ _ 7. S| X
-
L3 ©---4 | | &5 —
: AN al_z
N W '@_ _@' v N T 15
> &< | B ﬁ?eizsso%riggignr;ead screw (special screws)
REN [OXKS) - Py _ _ Py L P
A\ A\
[s2] I
: : 2-g2H9 *5 % depth 2
® 8 5| 8
Groove for
auto switch mounting 2-M3 x 0.5 thread depth 4
Mounting thread
k J
® i & o
58
11

O
:



Low Profile Air Gripper Series MHF2

Dimensions

MHF2-12D Scale: 65%
[32]
+0.030 26 %.
@3H9 ¢ depth 3 X7
n
S
9 o
(o))
I
[32]
}b_s@_ _Q g
-]
2-M4 x 0.7 thread depth 10
Mounting thread
4 42 4
40 52
20 38 2-M4 x 0.7 thread depth 5

E Mounting thread

=7 oo -~ 5 =7 <&f[1e; -
: @ﬁ@ S = ANl Ff\ﬁ =
A ] s 11 N AN
. E [
20 .8,1 2-@3.4 through (mounting hole)*
18 18
Ms x 0.8 . M_5 x0.8 : 2-95.5
Finger opening port Finger closing port 1 1
+0.1 E-E
Close: 0 o
c12+
Open: 121 *Use the attached hexagon socket head
screws for mounting holes.
4-M4 x 0.7 thread depth 5 28 4-M3 x 0.5 thread depth 4
Mounting thread Attachment mounting thread
rGroove for auto switch mounting N D o 0 M3x05
8¢ —] Q-
1.7 —-
R\ ! Va: 1) V)
& A S I A 20
80 - Q Accessory option:
@ | © - N A Hexagon socket head screw (special screws)
® ® v N\
p ' +0.025
™| o 2-g2.5H9 ¢ depth 2.5
S 9 9
‘ 2-M4 x 0.7 thread depth 5
Groove for 14 14 Mounting thread
auto switch mounting

. ) TQ}HE'EH{g

38

12

O
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Series MHF2

Dimensions
MHF2-12D1 Scale: 65%
[32]
42 =
3
#3H9 *3%% depth 3 9
So
=
(o))
I
i [32]
\*\ b fn _ _ _8
O© —QF
2-M4 x 0.7 thread depth 10
58 4 Mounting thread
40 68
20 M5x08 54 2-M4 x 0.7 thread depth 5
Finger closing port E Mounting thread
et @ | ® - ": - = S : o % m@ @m{z" :
(2] v f e — .
S (1= -
””” T LE
o -
20 01 21 1 1 21 2-3.4 through (mounting hole)*
M5 x 0.8 01 2-25.5
Finger opening port Close: 0 ¢ .
Open: 24+1 E-E
+Use the attached hexagon socket head
screws for mounting holes.
4-M4 x 0.7 thread depth 5 44 8-M3 x 0.5 thread depth 4
Mounting thread \ Attachment mounting thread
Groove for auto switch mounting 0 M3 x05
. N =
N N ] _
1.7 hd Y ] —
( I I ) ﬂ g
& ~ 20
©—- 10 |i . Q10 ,
51T Accessory option:
@’ o o Hexagon socket head screw (special screws)
o ° ° AV O
™| ™ H
z 12 45 45 12 2-92.5H9 "0%%° depth 2.5
Groove for
auto switch mounting 2-M4 x 0.7 thread depth 5
L ) Mounting thread
© ! ©
. ® u‘_'7
54
13

O
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Low Profile Air Gripper Series MHF2

Dimensions

MHF2-12D2

[32)
10,05 26 26 26 5
@3H9 o depth 3 2
n
S
oo
?
(2]
I
[32)
X\.?-ﬁ__ o - Q ) ,'.'
_é}rr H*\@
4-M4 x 0.7 thread depth 10
4 94 4 Mounting thread
2-M4 x 0.7 thread depth 5
M5 x 0.8 Mounting thread
Finger closing port
40 104
20 90
-E
=~ Lo~ - = ey oo, gad
e el = = . /f\@-"-*/f\ﬁoq
& o ; — 111 <
J |
X X TT H4H
”””””””” E [
0 == .
20 4-g3.4 through (mounting hole)*
o1 27 1 1 27 h (maunting hole)
M5 x 0.8 o1 4-85.5
Finger opening port _|Glose:0 o~ EE
Open: 48+1
+Use the attached hexagon socket head
screws for mounting holes.
4-M4 x 0.7 thread depth 5 8-M3 x 0.5 thread depth 4
Mounting thread 80 Attachment mounting thread
5 - 0 (S M3x0.2
& N R q, ~] q;
T ?_ Ar—z = o '
™ n = + o
o D——--— —©& NSRS 20
S — | 2 Accessory option:
A A Hexagon socket head screw (special screws)
A\ - B A\
. . +0.025
Groove for auto switch mounting 18 45 45 18 2-92.5H9 """ depth 2.5
a N
17
q>b(
] 30 R 2-M4 x 0.7 thread depth 5
A & # Mounting thread
™
ol | 1 u /
i © ot
5 1o}
Groove for i - - = = A =
auto switch mounting
- J 90

%S"C 14



Series MHF2

Dimensions

Scale: 50%

vae

20

2-g4.3 through (mounting hole)

2-g7.5

E-E

MHF2-16D
™
38 =4
24H9 990 gepth 3 3
g
? o
(o2}
I
<
\ ©
+& Y H A
s ¥ e
2-M5 x 0.8 thread depth 12
Mounting thread
6 57.5 5
M5 x 0.8
50 Finger closing port 72
26 52 2-M5 x 0.8 thread depth 5.5
[(e} N
3' }j Mounting thread
|
RZNANZ e ' ' DY
| J ﬁd § - Y . J:r‘/ 8
™ 1
ot & ' ,
X: X
| TN LE
0 =
2r-o1 25 25
M‘5 x 0.8 : 12 / \ 12
Finger opening port o1
Close: 0 ¢
Open: 16+1

4-M5 x 0.8 thread depth 5.5

Mounting thread

Groove for auto switch mounting

8-M4 x 0.7 thread depth 4

Attachment mounting thread

36
o @ @
OO ]| ¢
© O o O
o o
A% A7
15 55 15

2-93H9 *9°% depth 3

2-M5 x 0.8 thread depth 5.5

Mounting thread

20

( N
2.2
¢v
|
e|e I
oY B
<
I |
)
Groove for
auto switch mounting
- J
15
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Low Profile Air Gripper Series MHF2

Dimensions

MHF2-16D1 Scale: 50%
o™
<
60 =4
g4H9 5 %% depth 3 3
§
?' o
(<2}
I
<
\/0 - - Q-+
2 Re
2-M5 x 0.8 thread depth 12
Mounting thread
6 79.5 5
50 M5 x 0.8 94 2-M5 x 0.8 thread depth 5.5
Finger closing port Mounting thread
26 74
©
S
E
|
8 ele R\&gﬁ : = 5T~
] W@f/ . | 4:,/ . | lanse
™ i
T | @ '(.5' : TR
@'L:J@ o
- 4 4. e
27 5 2-g4.3 through (mounting hole)
04 29 12 | 12 29 '
M5 x 0.8 lose: 0701 2-97.5
Finger opening port Close: 0 o
Open: 32+1 E-E
4-M5 x 0.8 thread depth 5.5 58 8-M4 x 0.7 thread depth 4
Mounting thread \ Attachment mounting thread
O O
/
S S NI =
< 4 < <
_ _@_@ + @_Qt | o] o
: SO
Groove for auto switch mounting © o O—©
( h O ] &
22 2-93H9 *39%° depth 3
@b‘ 18 5.5 5.5 18
|
ele &
© A I
< @ : ! I 2-M5 x 0.8 thread depth 5.5
M Mounting thread
Groove for 0
auto switch mounting -Q | 'Q),'
Y 3 o
B N
- ) = =

74

O
5
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Series MHF2

Dimensions

MHF2-16D2 Scale: 50%

[32]
36 36 36 g
(4]
24H9 *5%% depth 3 o

3
S_io
[=2]
T
<

| VS N N P
° Y
4-M5 x 0.8 thread depth 12
Mounting thread
6 127.5 5
M5 x 0.8
50 Finger closing port 142
26 © 122 2-M5 x 0.8 thread depth 5.5
= Mounting thread
E
‘ = ‘

: @ e o = = = = 15 o []e, o
sy T h i -7 s DS .
4 8 | ‘

[ T | © ‘t'f m
(G SN (O i il
—_— b E
27 5 == 4-g4.3 through (mounting hole)
01 37 1.2 1.2 37 '
M5 x 0.8 4575
Finger opening port Close: 0*8'1 :
Open: 64+1 E-E

4-M5 x 0.8 thread depth 5.5

106

8-M4 x 0.7 thread depth 4

Mounting thread

Groove for auto switch mounting

Attachment mounting thread

/ (6]
zod| | & ©
o o | o o
192 Q 2-83H9 5% depth 3
26 5.5 5.5 26
2-M5 x 0.8 thread depth 5.5
Mounting thread

20

(. )
2.2
qy
|
= e | Y @
A H L
) |
<
T
X
Groove for
auto switch mounting
- J
17

122

O
:



Low Profile Air Gripper Series MHF2

Dimensions

MHF2-20D

38 <
s
o
#5H9 "% depth 4 2
g
| go
(2]
I
.(?. -é- o
fan Vo W oo w e
V. ¥ s
-o-
2-M6 x 1 thread depth 15
Mounting thread
6 71 6
62 86
33 M5 x 0.8 56 2-M6 x 1 thread depth 6
Finger closing port £ Mounting thread
7, @ | -@ o,f ) = : 5 , 7,/I\@'*'©md,
\‘\I \@ = 3 K Q 11 &
- g : i ‘\J |/
X i & ¢
-E
32 _8.1 31 31 2-25.2 through (mounting hole)
MS x 0.8 ‘ 1.2 / \ 1.2 2-g10
Finger opening port
0.1 -
Close: O+0 E-E
Open: 20+1
4-M6 x 1 thread depth 6 40 8-M4 x 0.7 thread depth 4
Mounting thread \ Attachment mounting thread
|
pas) { P
¥ ¥
O>—6- o—d
. . — —@—@— I 72\ NS
Groove for auto switch mounting NN o
(s h ©—© O—O
Vi { Y
Ny N i
+0.025
© = | 2-g3H9 "5 depth 3
g 16 16
@ 75/ \7.5
% 2-M6 x 1 thread depth 6
Mounting thread
Groove for %ﬂ /
auto switch mounting
- ) @ ‘(:5‘—
® ' o 0
56
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Series MHF2

Dimensions

MHF2-20D1 Scale: 50%
66 <
<
=
3
0.030
@5H9 5> depth 4 8
So
T
(o2}
I
w
%)"?' I
—O— S
2-M6 x 1 thread depth 15
Mounting thread
6 99 6
M5 x 0.8
Finger closing port
62 114 2-M6 x 1 thread depth 6
33

E

Mounting thread

25

Fan

il

-

AN

25

+) +)

2-85.2 through (mounting hole)

2-g10

E-E

8-M4 x 0.7 thread depth 4

Attachment mounting thread

24
52

2-83H9 *59%° depth 3

2-M6 x 1 thread depth 6

Mounting thread

) J
-
¥ O Bl
x
””” E
0 =
3201 36 12 36
M5 x 0.8 w01
Finger opening port Close: 0 o
Open: 40+1
4-M6 x 1 thread depth 6
Mounting thread \
Groove for auto switch mounting o @ @ 5.9\—*
( N
2.3 © O | ey ol
\J
Y a2 Qo
© © ©‘ 0)|(S -
A ! 20 |8 8| 20
[32)
X
Groove for —[Eé
auto switch mounting _Q_ -(‘}
N\ J
& @ 0
84
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Dimensions

Low Profile Air Gripper Series MHF2

MHF2-20D2 Scale: 50%
42 42 42 <
c
a
38
#5H9 * 9% depth 4 g
9_‘ <)
(o2}
I
- - [rs)
WA B N A%
Y. 7 i
4-M6 x 1 thread depth 15
Mounting thread
6 159 6
62 174 2-M6 x 1 thread depth 6
Mounting thread
33 144
}L
=3 {6 = = = ,? m@ I '©md,
¢ 5 o Te)
§ 3 ¢ . 7|« i ~
AV o 1\
é I
o }_E 4-95.2 through
32-0.1 (mounting hole)
46 1.2 1.2 46
M5 x 0.8 M5 x 0.8
Finger opening port - Finger closing port +0.1 4-010
Close: 0 ¢
R E-E
Open: 80+1
8-M4 x 0.7 thread depth 4
| 128 | Attachment mounting thread
4-M6 x 1 thread depth 6
Mounting thread \
© © | e <
A @ ! @_ . S S S BN
Groove for auto switch mounting g/ X D
a4 AR o | | © ©
2.3
N © ©
© y 2-g3H9 *39%° depth 3
JL/ IA? | @ e G 30 8 8 30 0
- H
o 2-M6 x 1 thread depth 6
Mounting thread
|
Groove for I ” /
auto switch mounting _@_ . - _@_
o J

25

144
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Series MHF2
Body Option: Side Piping Type

MHF2-_ID[IR
Body option dimension table Unit: mm
B A Model A B c D
MHF2-8DR 25
- - MHF2-8D1R 5.5 37 11 M3 x 0.5
o MHF2-8D2R 61
5 & MHF2-12DR 38
[/ 1/ J MHF2-12D1R 7 54 14.8 M5 x 0.8
MHF2-12D2R 90
b o MHF2-16DR 54
(+Finger closing port) (+Finger opening port) MHF2-16D1R 9 6 19 M5x0.8
MHF2-16D2R 124
*For dimensions not given above, please refer to the table of MHF2-20DR 66
dimensions on pages 9 through 20. MHF2-20D1R 10 94 23 M5 x 0.8
MHF2-20D2R 154
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Auto Switch Hysteresis

Low Profile Air Gripper Series MHF2

Auto Switch Protrusion from the Body End Surface

Auto switches have hysteresis similar to micro switches. Use
the table below as a guide when adjusting auto switch
positions, etc.

@®The amount of auto switch protrusion from the body end surface is
shown in the table below.
@®Use this as a standard when mounting, etc.

Auto switch protrusion

|
= f Lead wire type In-line entry Perpendicular entry
o | e
I Illustration
Hysteresis ‘7%
Auto switch operating position (ON) AN\
%, \%
Auto switch operating position (OFF) ‘90, % R R
< T
&V.
Model /(}oo D-Fo] | D-FOOW | D-FO[v |D-FOdwv
. Open 6.5 6.5 4.5 4.5
Hysteresis ’
Y MHF28D  "eiose | 65 55 45 45
p-FeCl(v) D-FOLIW(V) aeny |OPEN| 65 6.5 45 45
Red ON Green ON ” Close | 6.5 6.5 45 45
MHF2-8D[] 0.5 0.5 1 MHE2-802 Open 0.5 0.5 = =
MHF2-12D[] 0.5 0.5 1 ) Close 0.5 0.5 — —
- Open 3 3 1 1
MHF2-16D[] 0.5 0.5 1 MHE2-12D 2P
MHF2-20D[] 0.5 0.5 1 Close 3 3 1 1
MHF2-12D1 | 22" 1 1 — —
) Close 1 1 — —
. . Open — — — —
Auto Switch Mounting MHF2-12D2 [~
Close — — — —
Insert the auto switch into the switch mounting groove in the MHF2-16D Open — - — —
air chuck in the direction shown below, and after setting the Close — — — —
mounting position, tighten the attached switch mounting MHE2-16D1 Open — — — —
screw with a screwdriver. Close — — — —
Strait bladed watch Open i i — —
makers screw driver MHF2-16D2 Close — — — —
Open — — — —
MHF2-20D [~~~ — — — —
25 to g6
Switch installation screw Open = — — —
M2.5 x 4] MHF2-20D1 - - — — — _
Open — — — —
MHF2-20D2 )
Auto switch ose — — — —

Note) Use a screwdriver with a grip diameter of 5 to 6 mm to tighten the
auto switch mounting screw. The tightening torque should be about
0.05 to 0.IN'm. When you begin to feel that the screw is being
tightened, turn it further by 90°.

A\ Caution

(0]
When using an auto g
switch on the mounting 5 . .
plate side, the switch will £ Runoff
protrude from the end g & g
face as shown below. || 7
Please provide a run off | |
apace of 2mm or deeper o ©-
on the mounting plate. ° 2 —le °
& A4
o ol o o
i) @

Note) There is no protrusion for sections of the table with no values entered.
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1) Detection of work (External holding)

Series MHF2

Installation and Setting of Auto Switch

Various auto switch applications are possible through different combinations of auto switch quantity and detecting positions.

Detection (D Confirmation of finger | @ Confirmation of work | 3 Confirmation of work
example reset position holding releasing
: Finger ° o Work Finger
Dete_cj“ng fully open holding fully closed
position position @) position position

Operation of
auto switch

Switch ON at finger reset position
(Light: ON)

Switch ON at work holding position
(Light: ON)

At work holding position [Normal operation]

: Switch OFF (Light: OFF)

Work releasing condition [Abnormal operation]
: Switch ON (Light: ON)

One

auto switch

Two

Combination of
detection

auto switches

Auto switch
mounting position
Isetting procedure

*Connect a
switch
applying no or
low voltage
and follow the
procedures for
setting.

Procedure 1)
Fully open the |, N
fingers.

Procedure 1)
Locate the
fingers in the
work holding
position.

Procedure 1)
Locate the
fingers in the
fully closed
position.

Procedure 2)

the direction shown in the figure.

Insert the auto switch mounting groove from

Procedure 3) Slide auto switch in the
direction of the arrow until the indicator
light comes on.

— el

—_—

Procedure 4) Slide the auto switch a
further distance in the direction of the
arrow until the indicator light goes out.

—_—

Procedure 5) Move the auto switch in
the opposite direction, as shown by the
arrow, a distance of 0.3 to 0.5mm and
set.

—————
Fitting position 0.3 to 0.5mm

Procedure 3) Slide auto switch in the direction of the arrow until the indicator lights.
Move switch a further 0.3 to 0.5mm in the direction of the arrow and set.

Indicator lighting position

Fitting position

0.3t0 0.5mm

Note) It is recommended that work be held at the center of the finger stroke.
«If work is held around the end position of finger opening stroke, the above detecting combination may be limited due to the ON/OFF differential of the auto switches.
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Series MHF2
Installation and Setting of Auto Switch

Various auto switch applications are possible through different combinations of auto switch quantity and detecting positions.

2) Detection o

f work (Internal holding)

(D Confirmation of finger

(2 Confirmation of work

(3 Confirmation of work

L

Detection
example reset position holding releasing
Detecting Finger Work Finger

P fully closed holding fully open
position position position position

Operation of

Switch ON at finger reset position
(Light: ON)

Switch ON at work holding position
(Light: ON)

At work holding position [Normal operation]
: Switch OFF (Light: OFF)
Work releasing condition [Abnormal operation]

auto switch _ ]
: Switch ON (Light: ON)
— [ J
o One °
S &|auto switch
g5 *
£2 o ®
o o
5° autozvv\\:ict)ches L ®
(&) S @
) Procedure 1) Procedure 1) Procedure 1)
Auto switch Fully open the Locate the Locate the & P
mounting position fingers. fingers in the fingers in the
Isetting procedure Wor!(_holdlng fully_closed
position. position.
Procedure 2)
Insert the auto switch mounting groove from -

*Co,nneCt l the direction shown in the following drawing. & &

switch

applying no or

low voltage

and follow the
procedures for
setting.

Procedure 3) Slide auto switch in the
direction of the arrow until the indicator
lights comes on.

Move switch a further 0.3 to 0.5mm in
the direction of the arrow and set.

Indicator lighting position

0.3t0 0.5mm

Fitting position

Procedure 3) Slide auto switch in the direction of the arrow until the indicator lights.

— = —Jer—

—_—

Procedure 4) Slide the auto switch a further distance in the direction of the arrow

until the indicator light goes out.

Procedure 5) Move the auto switch in the opposite direction, as shown by the arrow,

a distance of 0.3 to 0.5mm and set.

Indicator lighting position

0.3t0 0.5mm

Fitting position

Note) eIt is recommended that work be held at the center of the finger stroke.
«If work is held around the end position of finger opening stroke, the above detecting combination may be limited due to the ON/OFF differential of the auto switches.

SVC

O
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Series MHF2

Auto Switch Common Specifications

Auto Switch Common Specifications

Type Solid state switch
Operating time 1ms or less
Shock resistance 1000m/s’

Insulation resistance

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

Withstand voltage

1000VAC for 1min

(between lead wire and case)

Ambient temperature

—10to 60°C

Enclosure

IEC529 standard IP67,

JISC0920 watertight construction

Lead Wire Length

Lead Wire Color Changes

Lead wire length indication

(Example)

D-F9P|L

Lead wire length

Nil 0.5m
L 3m
Y4 5m

Note 1) Lead wire length Z: 5m applicable auto switch
Solid state switch: All models are produced upon receipt of order (as standard).

Note 2) The standard lead wire length is 3 meters for water resistant 2-color display solid state
auto switches. (0.5m is not available.)

Note 3) For the flexible wire specification, enter-61 after the part number.

(Example) D-FOPL-{61]

Flexible wire Specifications

25

O

The lead wire colors of SMC auto switches have been changed as shown
below to satisfy IEC947-5-2 standards for production beginning September,
1996 and thereafter.

Take special care regarding wire polarity during the time that old colors still
coexist with the new colors.

2-wire 3-wire

Old New Old New
Output (+) | Red Brown Power supply + | Red | Brown
Output (=) | Black Blue Power supply GND | Black | Blue

Output White | Black

Solid state with latch type
diagnostic output

Oold New old New
Power supply + Red

Solid state with diagnhostic
output

Power supply + Red | Brown Brown

Power supply GND | Black | Blue
Output White | Black
Diagnostic output | Yellow | Orange

Power supply GND | Black | Blue
Output White | Black
Latch type diagnostic output | Yellow | Orange




Series MHF2

Auto Switch Connections and Examples

Basic Wiring

2-wire
<Solid state switch>

Solid State 3-wire, NPN Solid State 3-wire, PNP

Switch Switch Switch
circuit circuit circuit

'
'

'

'

'

' "

1 main
'

'

'

'

'

'
'

'

'

'

' "

1 main
'

'

'

'

'

'
'

'

'

'

' .

1 main
'

'

'

'

'

Switch

0
'

i

! Switch
' main

'

'

'

main
circuit

circuit

Examples of Connection to PLC

2-wire

<Reed switch>

E Indicator @

! |ight ' Brown

E protection E ~
' circuit '

: efc.

Veeeoeoooo I - -1 Blue
:'""""""""- Brown

I Indicator | ¥

! ight |

' protection| ~
' circuit |

: o

Sink input specifications
3-wire, NPN
Blak

Source input specifications

3-wire, PNP

Black
O

PLC internal circuit

| 1
nput

ik

Input !

I}

COM

2-wire 2-wire

PLC internal circuit PLC internal circuit

Connection Examples for AND (Series) and OR (Parallel)

Connect according to the input
specification of the sequence controller
because the connection method varies
with the input specification of the
sequence controller.

3-wire system
AND connection for NPN output
(using relays)

AND connection for NPN output
(performed with switches only)

OR connection for NPN output

Brown Brown Brown
- Black - Black |_T - Black _-_T
Rel
| Switch 1 Blue elay I—] «Relay | Switch 1 Blue Load Switch 1 Blue Load
A1 contacts 4 4
Brown T Brown T Brown )
- Black - Black| - Black
Rel I—] Switch 2 ',Z
| Switch 2 Blue elay ‘ Switch 2 Blue witc Blue

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

In case of AND connection

Brown of two 2-wire type switches, Brown _

Switch 1 load malfunction may be ction of
caused by the load voltage Blue type switches,
decrease when turned ON.

The indicator light comes Brown
on when the two switches
are turned ON. turned OFF.
Blue Blue

Load voltage when turned ON = Power supply voltage - Residual voltage x 2 pcs.
=24V — 4V x 2 pcs.
=16V

(Example) Power supply voltage: 24VDC
Internal voltage drop: 4V

=1mA X 2 pcs. x 3kQ
=6V

(Example) Load impedance: 3kQ
Current leakage: 1mA

SVC

O

<Solid state switch>
In case of OR conne-

malfunction may be
caused by the load
voltage increase when

Load voltage when turned OFF = Leakage voltage x 2 pcs. x Load impedance

<Reed switch>

The load voltage will not
increase when the switch
is turned OFF because
there is no current leak-
age. However, depending
on the number of the
switches in the ON state,
the current value at each
switch will be distributed
and consequently red-
uced, making the indi-
cation light dark or even
impossible to light up.

two 2-wire
load

26



Solid State Switch/Direct Mounting
D-FON(V), D-FOP(V), D-F9B(V)

Auto Switch Specifications

==

ACaution
\ Precautions \

When fixing the switch, be sure to use the set
screws attached on the body. Using screws
other than the specified ones will cause
damage to the switch.

Auto Switch Internal Circuits
D-FON, FONV

Main circuit

+—0OUT (+)
H Brown
E E
£5 i
o 7
© '
= i
| O0UT (-)
"""""""""""""" ‘' Blue

27

D-F9[], D-FO[ 1V (with indicator light)

Auto switch symbol| D-FON | D-FONV D-F9P | D-FOPV D-F9B | D-F9BV
Electrical entry In-line Perpendicular In-line | Perpendicular | In-line | Perpendicular
Wiring method 3-wire 2-wire

Output method NPN PNP -

Applicable load

IC circuit, Relay, PLC

24VDC relay, PLC

Power supply

5, 12, 24VDC (4.5 to 28VDC)

(0.8V or less at 10mA load current)

Current consumption 10mA or less -

Load voltage 28VDC or less — 24VDC (10 to 28VDC)
Load current 40mA or less 80mA or less 5 to 40mA
Internal voltage drop 1.5V or less 0.8V or less 4V or less

Leakage current

100uA max at 24VDC

0.8mA or less

Indicator light

ON: Red light emitting diode

elLead wire — Heavy duty oil resistant vinyl cord, 2.7, 3 cores (Brown, Black, Blue), 0.15mm?2,

2 cores (Brown, Blue), 0.18mm2, 0.5m.
Note 1) Refer to page 21 for solid state switch common specifications.
Note 2) Refer to page 21 for lead wire length.

Auto Switch Weight Table

Unit: g
Model D-FION(V) D-F9P(V) D-F9B(V)
lead wire e ’ ’ 6
length 37 37 31
i, 61 61 51
Auto Switch Dimensions
D-FoL] Switch mounting screw M2.5 x 41
Slotted set screw
2 Indicator light
1 =
8 22 &
8
©
o 4
_ ] Y e
—
6 LMost sensitive position
D-Fo[lV
Switch mounting screw M2.5 x 41
4.3 Slotted set screw
2 Indicator light
W [ee]
2.7 g 20
@« %
™ i
o g ' i
©of 4
© 6 | Most sensitive position

O
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2-Color Display Solid State Switch/Direct Mounting
D-FONW(V), D-FOPW(V), D-FOBW(V)

Auto Switch Specifications

Grommet
D-FO[ 1w, D-FO[ IWV(with indicator light)
Auto switch symbol | D-FONW | D-FONWV | D-FOPW | D-FOPWV | D-F9BW | D-F9BWV
Electrical entry In-line Perpendicular In-line Perpendicular In-line Perpendicular
Wiring method 3-wire 2-wire
Output method NPN PNP -
’ Applicable load IC circuit, Relay IC, PLC 24VDC relay, PLC
Power supply 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

Internal voltage drop | 0.8V or |esls'§?’ 18rrn|§|sosad current) 0.8V or less 4V or less
Leakage current 100uA max at 24VDC 0.8mA or less
Indicator light Operating position - +-+++++- Red light emitting diode

Auto Switch Internal Circuits Most sensitive position - - -- Green light emitting diode

elLead wire — Heavy duty oil resistant vinyl cord, 2.7, 3 cores (Brown, Black, Blue), 0.15mm2,
D'FQNW’ FONWV 2 cores (Brown, Blue), 0.18mm2, 0.5m.
___________________________ Note 1) Refer to page 21 for solid state switch common specifications.
: ,—K]—-—o: DC (+) Note 2) Refer to page 21 for lead wire length.
E ! Brown
H s —o0oUT : :
25 Black Auto Switch Weight Table Unit: g
.
i
: DC (4) Model D-FONW(V) D-FOPW(V) D-FOBW(V)
mmmmmmmmmmsssmsessoneed Blue
Lead wire g2 ’ ’ ’
length 3 34 34 32
() 5 56 56 52
Auto Switch Dimensions
D-FoLIW
Switch mounting screw M2.5 x 41
Slotted set screw
Indicator light :
8
T
/I B—
«©
........................... © o
: o 4
' o
: g 6 | Most sensitive position
' %
=
s .S .S D-FoCIwv
Switch mounting screw M2.5 x 41
. . . Slotted set screw
Indicator light/Display method 43
2 Indicator light
ON
Operati |
©f «© 20
Indicator 927 e | N
Red_ | Green  Red
=T e T © ﬂ
™
Optimum »
operating position
N 4 ;
Ol & 6 | Most sensitive position
ZSvC 28




)

29



30

)



31

Series MHF2
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 CautiOn " Operator error could result in injury or equipment damage.

A Wa_rn | 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.

1. Inspection and maintenance of machinery/equipment should only be performed after confirmation of
safe locked-out control positions.

2. 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.

3. 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.)

. 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.

3. An application which has the possibility of having negative effects on people, property, or animals,
requiring special safety analysis.

O
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AWarning

1.A protective cover is reco-
mmended to minimize the
risk of personal injury due
to accidental contact with
moving parts of the gripper.

2.1f circuit pressure drops due
to a power failure or trouble
with the air supply, etc.,
there is a danger of work
pieces dropping because of
reduced gripping force.
Measures should be taken
to protect against unexp-
ected drop of work due to
loss of air pressure.

Series MHF2
Air Gripper Precautions 1

Be sure to read before handling.

2. Attachment should be des-

igned as light and short as

possible.

1. Long and heavy attachment increa-
ses the inertia force to open or close
the fingers. It may cause unsteady
movement of fingers and have an
adverse effect on life.

2. Even if holding point remains within
the limited range, make the attach-
ment as light and short as possible.

'@ ! @
Holding point

™

LI

3. Select the large size gripper or use
two or more grippers for one piece
at once for handling long and large
work.

<In case of short width>

1. The holding condition becomes uns-
teady due to the unstable open-
ing/closing width or the changeable
work diameter.

2. When using the auto switch, the
detection is insufficient.
Refer to "Auto Switch Hysteresis"
and set the stroke including the
hysteresis length for reliable switch
function.
When using water tight 2-color
display auto switch, operation
stroke may be limited due to light
color setting at detection point.
Refer to hysteresis of auto switch.

AWarning

AWarning

1. Keep the holding point with-

1.Do not drop nor dent the

gripper when mounting.
Slight deformation can cause unacc-
uracy or malfunction.

A Warning

3. Provide run off space in the

in the specified range of the

holding distance.

When the holding point distance
becomes large, the finger attachment
applies an excessively large load to the
cross roller section, causing excessive
play of the fingers and possibly leading
to premature failure.

Refer to the graph of the specified

attachment when using for
the small or thin work.

If the run off space is not provided
with the finger part, holding condi-
tion becomes unsteady and the
holding point may slide from the
best position.

e —

o o]

1 1
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I I
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2.Tighten the screw within the
specified torque range to
mount the attachment.
The tightening with large torque
than specified range may cause
malfunction, while the tightening
with smaller torque may allow
movement of holding position and

range of the holding distance for each dropping of work
series. i I '
OLand H ';are @ ! @ ‘ | How to mount the attachment on fingers
appropriate.
PRrop ‘ Mount the attachment to the mounting
T Run OFF Run OFF female thread of the finger with a bolt etc.

qj

X "L" is too long. Eﬂ—(ﬁ

Pointer work Plate work piece

H \Holdmﬂ 4.Select the model whose

holding force is sufficient

against work weight.
Incorrect selection may lead to release

applying the following tightening torque.

Attachment

o of work etc.
Refer to "Effective holding force" and
. information to select the model by
weight of work.
. 5.Do not use in applications
-+ where excessive external
X o\ force or impact force may
Holding point . .
- be applied to gripper.
H"is too long. It may cause malfunction. —
'Ea eﬁ Consult SMC with regard to any other Model Bolt used Mameum “'g\l.te“'”g
I applications. prodelim
ot 6. Select the model taking the | [MHF2:8D0 | M25x0.45 0-36
o idth of fingers between | (212001l M3x05 0.8
+ Wi . 9 . ) MHF2-16D[]| M4 x 0.7 15
b N opening and closing points | [yaF20000]| Maxo07 s
Holding point into consideration.
ZSNC 32
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Series MHF2
Air Gripper Precautions 2

Be sure to read before handling.

A Warning

3. Tighten the screw within the

specified torque range to
mount the attachment.
The tightening with large torque than
specified range may cause malfunction,
while the tightening with smaller torque
may allow movement of holding
position and dropping of work.

Mounting of gripper
Axis mounting (Body tapped)

) 1L

Model Bolt used Max. tightening|Max. screw-in
torque N-m | depth | mm
MHF2-8D M3 x 0.5 0.95 7
MHF2-12D M4 x 0.7 2.2 10
MHF2-16D M5 x 0.8 4.5 12
MHF2-20D M6 x 1 7.8 15

Vertical mounting (Body tapped)

9).©

s

Max. tightening|Max. screw-in
Model | Bolt used torqu%l N.mg depth | mm
MHF2-8D M3 x 0.5 0.63
MHF2-12D | M4 x 0.7 15 5
MHF2-16D | M5x 0.8 3 5.5
MHF2-20D M6 x 1 512 6

Side mounting (Body tapped, Body through hole)
@®Body tapped

Model | Bolt used Max. tightering| Max. screwin
torque N'm | depth | mm
MHF2-8D M3 x 0.5 0.63
MHF2-12D | M4 x 0.7 15 5
MHF2-16D | M5 x 0.8 3 5.5
MHF2-20D M6 x 1 5.2 6

®Body through hole

o ns]
) 1L

Model | Boltused Max. ightening| Max. Screwin
torque N-m | depth | mm
MHF2-8D |*M2.5 x 0.45 0.36 4
MHF2-12D |* M3 x 0.5 0.63 5.2
MHF2-16D| M4 x 0.7 15 —
MHF2-20D| M5 x 0.8 3 —

#*When mounting MHF2-8D0] or MHF2-12D[J with the
body through holes, use the attached mounting screws.
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Mounting

/A Caution

1.Avoid the excessive force
on fingers when mounting

the attachment.
Any change of fingers may cause the

malfunction and deteriorate the
accuracy.

2.Avoid the external force to
fingers.

Fingers may be damaged by continual
lateral or the impact load. Provide
clearance to prevent the work or the
attachment from striking against any
object at the stroke end.

1) Stroke end when fingers are open
OWith clearance

i
[
4 | 4
| I —
1 1 1 1
& <= (ANANANAN
Clearance Clearance
X Without clearance
Impact load
%
© | <
[T | L1
] ! I

2) Stroke end when gripper is moving

QO with clearance

i )
I o
Ute L@ g
| L S
Q
' ' (@)
[0
(5]
c
o
[
@
O
X Without clearance
%
U © | ¢
| L
T Impact load

ZSNC

Piping type

3) When turning over

urning
over

0)

Impact load

Clearance

3. Adjust the holding point so

that excessive force will not
be applied on fingers when

inserting the work.

Particularly when performing a trial run,
operate the equipment manually or with
low cylinder pressure and speed while
confirming that there is no impact or
other unsafe conditions.

O Holding point is adjusted.

il

X Holding point is not adjusted.

=l

Impact load

. If the closing speed of the

fingers is greater than nece-
ssary, rattling and dam-age
can occur due to the inertia
of the fingers and attach-
ments.

Therefore, a speed controller
should be installed and
adjusted so that there is no
impact.

Applicable speed controller
Air gripper mounted type AS1201F-M3

AS1201F-M5 etc.
AS1000 series
AS1001F



Series MHF2
A Air Gripper Precautions 3

Be sure to read before handling.

L Piping il Maintenance |}

/A Caution

1. Preparation before piping
Thoroughly flush the fittings to prevent
dust or chips from entering the gripper.

2.Wrapping of pipe tape
When piping and fittings are ins-
talled, care should be taken to
prevent contamination (Chips from
piping and seal materials).

AWarning

1.Do not use in environment
of corrosive gases, sea
water, water, nor vapor or
in environment gives bad
influence specially. Some
environment gives bad
influence into dust cover
and packing, it may lead
malfunction and shortened
life. Contact SMC after the
environment is confirmed
when you have the ques-
tion.

2.Do not use in direct sun
light.

3.Do not subject to excessive
vibration.

4.Do not use close to flame.

5.Use a cover when gripper
must be used in an enviro-
nment where dust or cutt-
ing oil will come in contact
with gripper.

6. Consult SMC for the use in
any other special environ-
ment.

/\ Caution

1. Non-lube type is lubricated
already. Therefore, it is not
necessary to lubricate be-
fore using.

When lubricating the gripper, use the
turbine oil classl (ISO VG32) and
refuel continually.

When lubrication has been started, it
must be continued throughout the life of
the gripper or malfunction may result.

A Warning

1.Do not enter the transfer

line nor put the object.
It may cause unexpected accidents.

i 2.Do not enter your hands

between finger and attach-

ment.
It may cause unexpected accidents.

. 3. Confirm that no work is

held by fingers before
releasing the compressed
air to remove the gripper

from the line.
Dropping of work can be danger-
ous.

O
=
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Series MHF2
Auto Switch Precautions 1

Be sure to read before handling.

Design and Selection

A Warning

1.

Confirm the specifications.
Read the specifications carefully and
use this product appropriately. The
product may be damaged or malfunc-
tion if it is used outside the range of
specifications for load current, voltage,
temperature or impact.

2.Take precautions when mul-

tiple air grippers are used

close together.

When multiple auto switch air grippers
are used in close proximity, magnetic
field interference may cause the
switches to malfunction. Maintain a
minimum air gripper separation of
40mm. (When the allowable separation
is indicated for each air gripper series,
use the specified value.)

. Pay attention to the length

of time that a switch is ON
at an intermediate stroke

position.

When an auto switch is placed at an
intermediate position of the stroke and
a load is driven at the time the piston
passes, although the auto switch will
operate, the operating time will be
shortened and the load may not
operate properly if the speed is too
great. The maximum detectable piston
speed is:

Auto switch operating range (mm)

\Y, /s)=
(mm/s) Load operating time (ms)

x 1000

.Keep wiring as short as

possible.

<Solid state switch>

Although wire length should not affect
switch function, use a wire of 100m or
shorter.

.Take precautions for the

internal voltage drop of the

switch.

<Solid state switch>

Generally, the internal voltage drop will
be greater with a 2 wire solid state auto
switch than with a reed switch.

Take note that there will be a large
voltage drop if auto switches are
connected in series as shown below.
(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.

— oo — o—fleal—
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6. Pay attention to

« In the same way, when operating below
the 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.

Internal voltage

drop of switch

Also, note that a 12 VDC relay is not

applicable.

Minimum operating

Supply voltage — voltage of load

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)

If the criteria given by 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.

> Leakage current

7.Do not use a load that gene-

rates surge voltage.

<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 having a built-in surge absorbing
element.

8. Cautions for use in an inter-

lock circuit.

When an auto switch is used for an
interlock signal requiring high reliability,
devise a double interlock system to
avoid trouble by providing a mechanical
protection function, or by also using
another switch (sensor) together with
the auto switch.

Also perform periodic maintenance and
confirm proper operation.

9. Secure sufficient clearance

for maintenance activities.
When designing an application, be sure
to allow sufficient clearance for mainte-
nance and inspections.

O
<

Mounting and Adjustment

A Warning

1.Do not drop or bump.
Do not drop, bump or apply excessive
impacts (1000m/s2 or more for solid
state switches) while handling.
Although the body of the switch may
not be damaged, the inside of the
switch could be damaged and cause a
malfunction.

2.Do not carry a cylinder by

the auto switch lead wires.
Never carry a cylinder by its lead
wires. This may not only cause broken
lead wires but it may cause internal
elements of the switch to be damaged
by the stress.

3.Mount switches using the

proper fastening torque.
When a switch is tightened beyond the
range of fastening torque, the
mounting screws, mounting bracket or
switch may be damaged.

On the other hand, tightening below
the range of fastening torque may
allow the switch to slip out of position.
(Refer to page 18 regarding switch
mounting, movement and fastening
torque, etc.)

AWarning

1. Avoid repeatedly bending

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

2.Be sure to connect the load

before power is applied.
<2-wire types>
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.
3.Confirm proper insulation
of wiring.
Be certain that there is no faulty wiring
insulation (contact with other circuits,
ground fault, improper insulation bet-
ween terminals, etc.) Damage may
occur due to excess current flow into a
switch.



Series MHF2
Auto Switch Precautions 2

Be sure to read before handling.

B Operating Environment

A Warning

4.Do not run wiring near 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.
«Lead wire color changes

Lead wire colors of SMC switches have
been changed in order to meet NECA
Standard 0402 for production 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

Old
Output (+) | Red
Output (=) | Black
Solid state with diagnostic output
old New
Red | Brown
Black | Blue
White | Black
Yellow | Orange

New
Brown
Blue

Power supply +
Power supply GND
Output

Diagnostic output

3-wire

Old
Red
Black
White

New
Brown
Blue
Black

Power supply +
Power supply GND
Output

Solid state with latch type diagnostic output
old New
Red | Brown

Black | Blue

White | Black

Yellow | Orange

Power supply +
Power supply GND
Output

Latch type diagnostic output

5.Solid state with latch type

diagnostic output

<Solid state switch>

Models D-FO[](V),Fe[Iw(V) and all
models of PNP output type switches do
not have built-in short circuit protection
circuits. If loads are short circuited, the
switches will be instantly damaged.
Take special care to avoid reverse
wiring with the power supply line (brown)
and the output line (black) on 3 wire type
switches.

6. Avoid incorrect wiring.

<Solid state switch>

1) If connectors are reversed on a 2 wire
type switch, the switch will not be
damaged if protected by a protection
circuit, but the switch will always stay
in an 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.

A Warning

1.

2.

3.

4.

5.

2) If connections are reversed (power! 6.D0 not use in locations where

supply line + and power supply line -)
on a 3 wire type switch, the switch will !
be protected by a protection circuit.}
However, if the power supply line (+)!
is connected to the blue wire and the
power supply line (-) is connected to !
the black wire, the switch will be:
damaged.

Never use in an atmosphere

of explosive gases.

The structure of auto switches is not
intended to prevent explosion. Never
use in an atmosphere with an explosive
since this may cause a serious
explosion.

Do not use in an area where

magnetic field is generated.
Auto switches will malfunction or
magnets inside air grippers will become
demagnetized.

Do not use in an environ-
ment where auto switches
will be continually exposed

to water.

Although switches, except for a few
models, conform, to the IEC standard
IP67 structure (JISC 0920: watertight
construction), do not use switches in
applications where they are 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 environ-

ment 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 switches 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 temperature cycles.
Consult SMC if switches are used where
there are temperature cycles other than
normal air temperature changes, as they
may be adversely affected internally.

O
<

surge is generated.

<Solid state switch>

When there are units (solenoid type
lifter, high frequency induction furnace,
motor, etc.) which generate a large
amount of surge in the area around air
grippers with solid state auto switches,
this may cause deterioration or
damage to the switches. Avoid sources
of surge generation and disorganized
lines.

7. Avoid accumulation of iron

powder or close contact with

magnetic substances.

When a large amount of ferrous powder
such as matching chips or spatter is
accumulated, or a magnetic substance
(something attracted by a magnet) is
brought into close proximity with an auto
switch air gripper, it may cause the auto
switch to malfunction due to a loss of the
magnetic force inside the air gripper.

AWarning

1. Perform the following main-
tenance periodically in order
to prevent possible danger
due to unexpected auto

switch malfunction.

1) Secure and tighten switch mount-
ing 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.

3) Confirm the lightening of the gr-
een light on the 2-color display
type switch.
Confirm that the green LED is on
when stopped at the established
position. If the red LED is on, the
mounting position is not appro-
priate, Readjust the mounting
position until the green LED lights
up.

AWarning

1.Consult SMC concerning
water resistance, elasticity
of lead wires, and usage at
welding sites, etc.
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