Give your robot a soft hand
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Finger Module

FM

Structure of Finger Module [FM]

» Finger Module [FM] is the actuator of Rochu gripper, which is assembled of Finger [F] and Assembly module.

» There are five Assembly modules with different air intake, installation position, combination mode.

» There are 18 size of Fingers [F] with different with different lengths and widths.

» According to the weight and size of the object , choose the right gripping force.

» The gripping force is depends on the finger size, material, working pressure and finger distance. Calculation way see
page 53.

* Assembly module - Soft Fingers [F]

—E—TT—E—E—J""?—E—s—!'T'I

L=
FM-A4V4/LS1[AS]

scan to watch videos
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Finger Module

Size of finger module

* According to finger Size,

A3, A4, A5, A6, A7, AS;
B3, B4, B5, B6, B7, BS;
C3, C4, C5, C6, C7, C8,

There are also total 18 sizes of finger module.*

+ Life time of finger module: 2 to 4 million times **

*: For customized finger, please contact our customer service
**:The finger life time is closely depended on working pressure and surface

roughness of the object.. Pls. always use Rochu controll Unit. The working pressure
shall not exceed the safe working pressure range.

1

Finger
Size

3 Segments 4 Segments 5 Segments 6 Segments 7 Segments 8 Segments Wf [mm)]

A3

A4

A5

A6

A7

A8

Lfimm]

24

FM

Model

B4

Lfimm]

41.5

18

Model

Lfimm]

*

12

* -
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Finger Module

Encoding Method

FM -

Finger-width

FM

1 2 3 4

Segment

V51| /

Finger length
Width A 3 Segment Vi
Width B 4 Segment ve
Width C v3
V4
Width AD 8 Segment Vs

Fingertip & Description

Feature

oz
W

scan to

atch videos

Finger material

LS1

[H]

Assembly modules

Fingertip
Normal

Anti-static

Strong
Anti-static

Pictures

Bottom print

Good versatility, wear
Line contact fesistance, suitable for food,
Standard LS1 stripe 1  [metal, plastic and other rough m
object surface
. Suitable for dry and smooth
LF1 LlneFIcc:r;tact surface, soft food. Liquid on the
a object surface will cause slip
FS3 Flastt:i::;lt;ct Suitable for fabrics '
Special*
. wave structure, suitable for
LS8 Llnet (.:ontsact sheet metal parts, flat glass, -
stripe PCB, auto headlights.

Pls. ask the customer service for more specials
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Finger Module

Assembly modules

» There are five Assembly modules with different air intake, installation position, combination

mode.

scan to watch videos

Assembly
modules

Picture

Features

V1

Compact
two-fingers
module

Features: two fingers combination, compact structure. Finger
spacing and mounting Angle are unadjustable, be good at
clamping small, light and thin object.

Installation: can be screwed on three sides (optional).
Air intake: Air intake on three sides (optional).
Additional Sensor module is possible

V2
Single-finger
Module

Features : single finger module, compatible with Slide

mounting plate [SMP] (page.56), adjustable spacing and Angle.

Installation: can be screwed on four sides (optional).
Air intake: Air intake on three sides (optional).
Additional Sensor module is possible

V3
Single-finger
Module

Features: single finger module, compatible with Slide mounting
plate [SMP] (page.56), adjustable spacing and Angle.

Installation: can be screwed on three sides (optional).
Air intake: Air intake on one side (back of finger).
Additional Sensor module is possible.

V4
Series-finger
Module

Features: Series-finger Module, can be used alone or in
series .

Only one air intake when more finger module build in series.
More fingers in series are good at large and heavy object.

Compatible with Slide mounting plate [SMP] (page.56). The
finger module position is adjustable in three dimensions.8

Air intake: Air intake on left or right sides (optional).

V5
Series-finger
Module

Features: Series-finger Module, can be used alone or in
series .

mindest finger distance is only 10mm. Be good at thin and
large object.

Compatible with Slide mounting plate [SMP] (page.56). The
finger module position is adjustable in three dimensions.

Air intake: single air intake on finger back side.
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Finger Module

V1 Assembly module: Compact two-fingers module

» Features: two fingers combination, compact structure. Finger spacing and mounting Angle are unadjustable, be
good at clamping small, light and thin object.

+ Installation: can be screwed on three sides (optional).

» Air intake: Air intake on three sides (optional).

+ Additional Sensor module is possible

FM

« Air intake on three sides (optional) * Additional Sensor module

Infrared sensor SE-17

side intake Sensor bracket CP-164

Top intake

side intake

scan to watch videos
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Finger Module

V1 Assembly module: Compact two-fingers module

Installation

* can be screwed on three sides (optional). » Drawing

Q" G]

scan to watch videos

e

I}
<
10mm
top side i

ff FM
right side
4xM4
:t‘ o_of i
15mm
R
(©)
>
10mm
Assembing
Spare part :
® S-AV4
@ PN-166
® F-A5T/LF1
@ MB-AV1
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Finger Module

V1 Assembly module: Compact two-fingers module

Hm
(I =
-lﬂ Ir A
i "|_.-q}
0~
|
A
L
Lt
WE A A 4
<M
) Dn
Gmax
Hf
v R VI I R N S
inger size|  \pogyle | PN (MM ——— Hm [mm] | Hf [mm] | Lm [mm] |Lf [mm]\Wm [mmjWf [mm] —
- i 9 Finger

B Fm-A3vT 18 34 32 80 28 81 41 29 24 153 120 300
Y FM-A4v1 18 38 42 80 28 95 55 29 24 167 120 300

FM-A5V1 18 56 50 80 28 109 69 29 24 181 120 300
FM-A6V1 18 84 62 80 28 123 83 29 24 195 120 300
FM-A7V1 18 % 72 80 28 137 97 29 24 210 120 300
FM-A8V1 18 108 82 80 28 151 111 29 24 224 120 300
FM-B3V1 18 38 30 65 21 64 31 23 18 77 120 260
FM-B4V1 18 44 38 65 21 745 415 23 18 85 120 260
FM-B5V1 18 50 46 65 21 85 52 23 18 94 120 260
| B6  MENE:VAREEERF: 64 52 65 21 955 625 23 18 102 120 260
FM-B7V1 18 78 60 65 21 106 73 23 18 110 120 260
FM-B8V1 18 92 68 65 21 1165 835 23 18 118 120 260
FM-C3V1 15 25 17 47 14 46 21 21.5 12 42 120 220
FM-C4V1 15 33 21 47 14 53 28 215 12 44 120 220
FM-C5V1 15 39 31 47 14 60 35 215 12 45 120 220
FM-C6V1 15 55 35 47 14 67 42 215 12 47 120 220
FM-C7V1 15 73 41 47 14 74 49 215 12 48 120 220
FM-C8V1 15 91 47 47 14 81 56 215 12 50 120 220

*:  Gpax measured when real working pressure P=-80kPa (vacuum)
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Finger Module

V2 Assembly module--- Single-finger Module

+ Features : single finger module, compatible with Slide mounting plate [SMP] (page.56),
adjustable spacing and Angle.

« Installation: can be screwed on four sides (optional). scan to watch videos

» Airintake: Air intake on three sides (optional).

Additional Sensor module is possible

* When mounting with the Slide mounting plate, the front and
rear positions and mounting angles are adjustable FM

Front & rear Adjustable angles

» Air intake on three sides (optional).
» Additional Sensor module

Infrared sensor SE-17
Sensor bracket CP-146

side intake‘
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Finger Module

FM

V2 Assembly module--- Single-finger Module

Installation

scan to watch videos

+ can be screwed on four sides (optional). * Drawing

2xM4 10mm

e 10mm

2xM4

610mm

Assembing

AVS Danmark ApS ¢ Skelvej 18 « 2640 Hedehusene

Spare Part :
@® S-AV4

@ PN-166
® F-A5T/LS1
@® MB-AV2
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Finger Module

V2 Assembly module--- Single-finger Module

v
A
Lm
Lf
Hf
«Hm

Finger size| [ N9e’ HR[mm] PHMIN G ] | HE fmm] [Lm mmi|LF fmm] [wim fmm] W fmmg VS9N Safe[igeaﬁsure
inger Finger

B Fv-A3v2 165 8 7 8.5 45 28 82 41 31 24 92 120 300
Y v-A2v2 27 10 12 17 45 28 9 55 31 24 99 120 300
B v-Asv2 435 19 16 245 45 28 110 69 31 24 106 120 300
FM-A6V2 72 33 22 39 45 28 124 83 31 24 113 120 300
FM-A7V2 90 39 27 51 45 28 138 97 31 24 120 120 300
FM-A8V2 109 45 32 64 45 28 152 111 31 24 127 120 300
BEEvB3v2 19 10 6 9 375 21 65 31 25 18 52 120 260
B Fv-Bav2 29 13 10 16 375 21 76 415 25 18 56 120 260
B rvBsv2 40 16 14 24 375 21 86 52 25 18 60 120 260
Al rv-Bev2 53 23 17 30 375 21 97 625 25 18 64 120 260
B ve7v2 75 30 21 45 375 21 107 73 25 18 68 120 260
B rv-Bev2 98 37 25 61 375 21 118 835 25 18 72 120 260
BER v -c3v2 105 5 1 5.5 30 14 4 21 18 12 27 120 220
FM-C4V2 20 9 3 11 30 14 51 28 18 12 27 120 220
BEv-csve 27 12 8 15 30 14 58 35 18 12 28 120 220
B rv-cev2 42 20 10 22 30 14 65 42 18 12 29 120 220
wlllFm-c7v2 63 29 13 34 30 14 72 49 18 12 30 120 220
BEMFv-cev2 80 38 16 42 30 14 79 56 18 12 31 120 220

* . HpaxMeasured when real working pressure P=-80kPa (vacuum).

** . finger material = Normal , H,,,, measured when real working pressure P= 100kPa;finger material = hard finger,H,,;, measured when real working
pressure P= 250kPa.
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Finger Module

V3 Assembly module--- Single-finger Module
Features: single finger module, compatible with Slide mounting plate [SMP] (page.56),
adjustable spacing and Angle.

+ Installation: can be screwed on three sides (optional).

+ Air intake: Air intake on one side (back of finger).

» Additional Sensor module is possible.

scan to watch videos

...

* When mounting with the Slide mounting plate, the front
FM and rear positions and mounting angles are adjustable

il

Adjustable angles
Front & rear
+ Air intake on one side (back of finger). + Additional Sensor module

Infrared sensor SE-17
Sensor bracket CP-146
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Finger Module

V3 Assembly module--- Single-finger Module

Installation scan to watch videos

can be screwed on four sides (optional). » Drawing

1
2xM4 Omm

=

E \_ FM

ZZXM4
=== N
— |!E]@) i 10mm

(o]

Assembing
Spare Part :
@® S-AV5
@ PN-166
® F-A5T/LS1
" @ MB-AV3
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Finger Module

FM

*

V3 Assembly module--- Single-finger Module

Finger Finger

size Module
FM-A3V3
FM-A4V3
FM-A5V3

5
FM-A6V3
FM-A7V3
FM-A8V3

ERl FV-B3v3
FM-B4V3
3l FM-B5V3
| B6 YERE
FM-B7V3
B8 JEVE:EVE
FM-C3V3
[ Fv-cav3
FM-C5V3
[l FM-Cov3
[l FM-C7V3
[ FM-Csv3

16.5
27
435
72
90
109

19
29
40
53
75
98

10.5
20
27
42
63
80

Finger

8
10
19
33
39
45

10
13
16
23
30
37

5
9
12
20
29
38

7
12
16
22
27
32

6
10
14
17
21
25

1
3
8

10

13

16

**Hmin weigh

8.5
17
24.5
39
51
64

9
16
24
30
45
61

5.5
11

15
22
34
42

: Hmax measured when real working pressure P= -80kPa (vacuum).

60
60
60
60
60
60

53
53
53
53
53
53

46
46
46
46
46
46

28
28
28
28
28
28

21
21
21
21
21
21

14
14
14
14
14
14

85.5
99.5
113.5
127.5
141.5
155.5

68.5
79.5
89.5
100.5
110.5
121.5

51
58
65
72
79
86

41
55
69
83
97
111

31
41.5
52
62.5
73
83.5

21
28
35
42
49
56

31
31
31
31
31
31

25
25
25
25
25
25

18
18
18
18
18
18

24
24
24
24
24
24

18
18
18
18
18
18

12
12
12
12
12
12

77
84
91
98
105
112

43
47
51
55
59
63

24
25
26
26
27
28

Safe Pressure

kPa

Finger

120
120
120
120
120
120

120
120
120
120
120
120

120
120
120
120
120
120

** . finger material = Normal , H,,,, measured when real working pressure P= 100kPa;finger material = hard finger,H,,;,, measured when real working
pressure P= 250kPa.

AVS Danmark ApS ¢ Skelvej 18 « 2640 Hedehusene « +45 46 56 43 43 » www.avsdanmark.dk

300
300
300
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260
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260
260
260
260

220
220
220
220
220
220
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Finger Module

V4 Assembly module-- Series-finger Module

Features: Series-finger Module, can be used alone or in series .

* Only one air intake when more finger module build in series. More fingers in series are good at large and
heavy object.

» Compatible with Slide mounting plate [SMP] (page.56). The finger module position is adjustable in three scan to watch videos
dimensions

» Airintake: Air intake on left or right sides (optional).

Right intake
(optional)

—

Left intake

(optional) Left & Right

hA-djustable angles

Series combination:
* More finger modules are combined in series to increase the Gripping force F M
+ Only one air intake needed for confluence of all finger modules in series.
* Robust splicing with screw bolt in finger modules.
* Note: Two parts-kit [PK] are needed to screw two finger module together, which contains screw bolts, nuts, sealing gaskets and
pins. The [PK] needs to be ordered separately.

PK-AV4 (optional)

PK-BV4:
For FM-BxV4

PK-CV4:
For FM-CxV4

Assembing

Spare Parts:
® S-AV4

(@ PN-166

(® F-A5T/LS1
@ TN-03
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Finger Module

V4 Assembly module-- Series-finger Module

. . Finger

FM-A3V4 165

FM-A4V4 27

FM-A5V4 435
Il Fv-Asva 72
A7 YENAZEEC
IYIl FM-Asv4 109

B3 FM-B3V4 19
B4 FM-B4V4 29
B5 FM-B5V4 40

B rv-B7va 75
| B8 JAVE:VZEECE

C3 FM-C3v4 105
C4 FM-C4v4 20

FM-C5v4 27
FM-C6V4 42
FM-C7V4 63
FM-C8V4 80

*

Finger

8
10
19
33
39
45

10
13
16
23
30
37

5
9
12
20
29
38

7
12
16
22
27
32

6
10
14
17
21
25

1
3
8

10

13

16

**Hmin weig

8.5
17
24.5
39
51
64

9
16
24
30
45
61

5.5
11

15
22
34
42

: Hmax measured when real working pressure P= -80kPa (vacuum).

51
51
51
51
51
51

45
45
45
45
45
45

35
35
35
35
35
35

28
28
28
28
28
28

21
21
21
21
21
21

14
14
14
14
14
14

78
92
106
120
134
148

61
72
82
93
103
114

50
57
64
71
78
85

41

55
69
83
97
111

31
41.5
52
62.5
73
83.5

21
28
35
42
49
56

31
31
31
31
31
31

25
25
25
25
25
25

18
18
18
18
18
18

24
24
24
24
24
24

18
18
18
18
18
18

12
12
12
12
12
12

97
104
111
119
126
133

61
65
69
73
77
81

35
36
37
38
38
39

Safe Pressure

kPa

Finger

120
120
120
120
120
120

120
120
120
120
120
120

120
120
120
120
120
120

** . finger material = Normal , H,,,, measured when real working pressure P= 100kPa;finger material = hard finger,H,,;, measured when real working

pressure P= 250kPa.
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220
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Finger Module

V5 Assembly module-- Series-finger Module

Features: Series-finger Module, can be used alone or in series .
* mindest finger distance is only 10mm. Be good at thin and large object.
» Compatible with Slide mounting plate [SMP] (page.56). The finger module position is adjustable in
three dimensions. scan to watch videos
« Airintake: single air intake on finger back side.

!m.& ﬁ The lateral intake

Left & Right

Front & rear Adjustable angles

Series combination:
* More finger modules are combined in series to increase the Gripping force
* Robust splicing with screw bolt in finger modules.
* Note: Two parts-kit [PK] are needed to screw two finger module together, which contains screw bolts, nuts, sealing gaskets
and pins. The [PK] needs to be ordered separately. FM

PK-AVS5 (optional)

PK-AVS5:

For FM-AXV5

PK-BV5:

For FM-BXV5

PK-CV5:

For FM-CxV5

Assembing

Spare Part:
@® S-AV5

@ PN-166

(® F-A5TI/LF1
@ TN-03
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Finger Module

Finger Finger
FM HR”“””

*

V5 Assembly module-- Series-finger Module

FM-A3V5

FM-A4V5
FM-A5V5
FM-A6V5

FM-A7V5
FM-A8V5

ERl FM-B3vs
| B4 [YENYE
Il FM-B5VS
| B6 YEWYE
| B7 YRS
Il FM-B8VS
IEN v-cavs
3 FM-cavs
& Fvi-csvs
[l FM-CoVs
c7 Y EeA
M vi-cavs

16.5
27
43.5
72
90
109

19
29
40
53
75
98

10.5
20
27
42
63
80

Finger

8
10
19
33
39
45

10
13
16
23
30
37

5
9
12
20
29
38

7
12
16
22
27
32

6
10
14
17
21
25

1
3
8
10
13
16

8.5
17
24.5
39
51
64

16
24
30
45
61

5.5
11

15
22
34
42

Hf

Hm

Lf

Lm

A

: Hmax measured when real working pressure P= -80kPa (vacuum).

58
58
58
58
58
58

51
51
51
51
51
51

44
44
44
44
44
44

\ 4

28
28
28
28
28
28

21
21
21
21
21
21

14
14
14
14
14
14

88
102
116
130
144
158

71
82
92
103
113
124

53
60
67
74
81
88

41

55
69
83
97
111

31
41.5
52
62.5
73
83.5

21
28
35
42
49
56

31
31
31
31
31
31

25
25
25
25
25
25

18
18
18
18
18
18

24
24
24
24
24
24

18
18
18
18
18
18

12
12
12
12
12
12

76
83
90
97
104
111

44
48
52
56
60
64

28
28
29
30
31
32

kPa
Finger

120
120
120
120
120
120

120
120
120
120
120
120

120
120
120
120
120
120

** . finger material = Normal , H,,,, measured when real working pressure P= 100kPa;finger material = hard finger,H,,;, measured when real working
pressure P= 250kPa.
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Finger Module

How to calculate the gripping force of Finger Module?

When the soft finger be pressured , it bends inward and create a horizontal Gripping force FG on
the object. The Gripping force is related to the object shape, finger size, contact area, finger
distance Dn (page.57) and working pressure P.

Example: Two FM-A5V5 finger modules(normal material) grasp the square object. The width of
the object W=80mm, and the covering length of the fingertip LG=20mm:

| Working condition 1: I Working condition 2: !
I Dn=80 [mm] I Dn= 50[mm] :
' P=80 [kPa] | P=120 [kPa] ,

FG FG
Finger Module FM-A5 Finger Module FM-A5 |
(normal material) 8 P=120 (normal material) & P=120

6 _ 6 :

) # |P=80 # |P=80
FG [N] 4 V. [p=40 FG [N] 4 7 |p=40
2 |kl 2 ¥ |pa)
0 Ay | 0 A0 |
-30-20-10 0 10 20 " -30-20-10 0 10 20
Elastic deformation T [mm] Elastic deformation T [mm)]
| e e e e e e —m———— A T T T e e - —-—— "

T= (W-Dn) /2=0 [mm] By W>Dn,

T= (W-Dn) /2=15 [mm]

FG=1.85 [N] FG=7.3 [N]

1. Higher working pressure P, higher Gripping force FG.

2. Shorter finger distance Dn, higher Gripping force FG.

3. Bigger finger size, higher Gripping force FG.

4. The strong material finger can hold higher air pressure and has a stronger force than the normal material finger.

5. Exceed the safe working pressure will cause irreversible damage to the soft finger and shorter life time, while shorter Dn
may increase abrasion of the finger bottom.

6. More fingers in series (Page. 37,39) can also improve the overall Gripping force.

7

Beside the Gripping force FG, the real handling load of the gripper is also related to the shape of the object, friction 61
coefficient, finger bottom print and machine speed, etc.
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Finger Module

Finger Module Gripping force diagram (Hard material)
© Tingoametariah&larsy g ety fletareaimdel- thk RASKMY conditions:

. Square object
. Only the fingertips touch the object. By finger size A, the fingertip touch length is LG=20mm, by finger size B LG=15mm , and by finger size C LG=10mm.

. The following data are for reference only, and the values will vary under other working conditions
FM-A3 FM-A4 FM-A5
14 — 2
12
g 1 =3 z
2 8 & S
R 6 1
Hard Finger : S T " :
A3- A8 4210 8 6 4 2 0 2 4 20 A 0 10 20 10 0
BIEEHE T [mm] MAMETFRZE T [mm] EHEEET [mm]
FM-A6 FM-A7 FM-A8
14 P=300 2 12
9 ~{P=260 10
z % ~|P=220 |5 Z g
o g P=120 | o g 6
R i | P=80 R # 4
e 3 -~ P=.
R 2 P=40 g.E R,
0 L | [kPa] o | 0 , | [kPa]
-50 -40 -30 -20 -10 0 10 20 60 -45 30 -15 0 15 30 -60  -40  -20 0 207 40
HHFERET [mm] RS T [mm] MERE T Imm]
FM-B3 FM-B4 FM-B5
6 6 5 P=260
FM P=120 p=220
5 P=260 5 4 I|:=1 53
Z 4 p=80/224Z 4 3 2 P=
g 3 bl : ] ifiﬂ
E 2 '(-Rb 2 Rﬂ 2 B =
® 1 : : w1 g
0 e i [kPa) 0 : 0L . L (kPa
-12-10 -8 6 -4 -2 0 2 4 6 -20 -10 0 10 -30 -20 =10 0 10
EEERE T [mm) IPHEEE T [mm] IS T [mm]
FM-B6 FM-B7 FM-B8
i 5 P=260 5 P=260 5 P=260
Hard Finger ps £t P-220
B3- B8 _ 4 - |P= 4 p=180 | . 4 P=180
E . P=120 | 7 | P=120 |2 P=120
& o | P80 P80 & " |p=80
g 2 - |p=40 EZ - Pd0 |2 =40
ﬁ 1 B ® 1
0 T | [kPa] 0 [kPa] 0 i [kPa]
40 -30 -20 <10 O 10 20 -50 -40 -30 -20 10 0 10 20 -60 -40 -20 0 20 40
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Rochu Soft Finger

* Rochu Finger [F] is a finger module that can be replaced independently.

» There are also total 18 sizes of finger (A3, A4, A5, A6, A7, A8; B3, B4, B5, B6, B7, BS;
C3, C4, C5, Ce6, C7, C8).

» With the same working pressure, the wider fingers have higher gripping force, and the shorter
fingers have better positioning accuracy and stability.

» For customized finger size, please contact our customer service

Finger sizes

0 20 40 60 80 100 120 140 160 180 200 220
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Rochu Soft Finger

Parameter

»
P

Hr
Finger

A

size . Hard 5 Hard

8 7 8.5 28 41 69 24 33 120 300
| F-A4 | 10 12 17 28 55 83 24 40 120 300
| F-A5 | 19 16 245 28 69 97 24 47 120 300
| F-A6 | 33 22 39 28 83 111 24 55 120 300
39 27 51 28 97 125 24 62 120 300
| F-A8 | 45 32 64 28 111 139 24 69 120 300
BEXEl o 10 6 9 21 31 52 18 11 120 260
B 2 13 10 16 21 42 62 18 16 120 260
BEl 0 16 14 24 21 52 73 18 20 120 260
B 3 23 17 30 21 63 83 18 24 120 260
75 30 21 45 21 73 94 18 28 120 260
98 37 25 61 21 84 104 18 32 120 260
105 5 1 5.5 14 21 34 12 4 120 220
20 9 3 11 14 28 41 12 5 120 220
27 12 8 15 14 35 48 12 6 120 220
42 20 10 22 14 42 55 12 7 120 220
63 29 13 34 14 49 62 12 7 120 220
X<l s 38 16 42 14 56 69 12 8 120 220

* . Hpaxmeasured when real working pressure P=-80kPa (vacuum).

** . finger material = Normal , H,;, measured when real working pressure P= 100kPa;finger material = hard finger,H,,, measured when real working
pressure P= 250kPa.
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