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Dislocation Structure for Robot Arm

*Toru OGAWA (Okayama Univ.), Keiji NAGATANI (Okayama Univ.),
Yutaka TANAKA (Okayama Univ.)

Abstract— Recently, robots’ activity is required in environments with human. In such kind of environment,
safety to human is the most important for robots, and researches of passive compliance (mechanical softness)
are attracted recently. In this research, we had designed and developed joint for manipulator with passive
compliance, which uses friction between fluoride rubbers of two sheets. In this paper, we explain a design
concept and mechanism of the joint. We also report a validity of the joint by a simple experiment, and

introduce a robot manipulator using these joints.

Key Words: Passive compliance, Dislocation joint, Friction, Satellite Arm
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Fig.1 Relation between angle displacement and torque
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Fig.2 Structure and photo of dislocation joint

23 0UbOOO0OobOOoooboad

0000000000000 0000O0O0OoDOn
000000000000 00000000nooO
00000000000 0000000D00DOoOn
000000000000 000000000000
000000000000 0000000O0OoOoOn
00000)0000000000000000000
000000000000 0000D00O0O0ODO00O
000000000000 000000000Oooo
0000000 OOoOooO239

Fluoride rubber

o
o1 °

Fig.3 Model of a friction side

Fig300OOOO0OO0O0O00ooooooooo D00
000 0000 D,00D000 00000000
OO0 FOO0O00O0DODDDO pO20000000OO
OOoO0oooQoOo0 pOOoOoOOOO0OO0ODOdAODODO
oooooobDTOO

T:/QT:/}mﬂA (1)

0000000000dA=rdidr OO0

T 27
T= / / ruprdfdr (2)
r 0
1‘2 27T
= / / pprdrdf (3)
T1 0
T2
= 27r,up/ rdr 4)
T1
_ 2 3_ .3
= 3THP (7'2 7'1) (5)
gogooogobooobobd pd
F
p =

py - ) (6)

m(ry — i

O000ooOoooo (p)oooo

2 F
T=2 - 3 _ .3
37T,U7T (r% — r%) (7'2 7"1) (7)
2 r3 —r3
=-uF|2—L) O 8
(=) )

goooogooo

2 r3 — 3 1
SuF | 2—1) =2 = oooon
s (=) =5+ =i ©
000000000
T = pFry, (10)

oobooooboooooboogo b, 0000

Dy +D D,
—ig—ﬁc:DmD—E—:rm (11)

gooooouoooooooo
Dy
T =pF=* (12)

000000000000000000000000
000(12)00000000000
0000000000 (12)00000000000
0000000000000 005000000 D, 0
10.5[mm]00000000000000000 15[kgf]
000000000000 100/mm]00000000
0000000 79[kgf-mm)00000

2.4 0000

Joooboboboob0oo0obooooobooobo
000000000000 0O0DODOOFig4000O
0000000000000 100mm|00000O00O0O
gooooboboooboooooboooboooo
gobodoboooboboobboooooogoo
dddoddooooobooo 20000000000
O0000000.M4kgf]000000OOOOOODOOO
TAlkgf -mm] 00000

\
\ 100mm

Force gauge

Dislocation joint

Fig.4 Measuring Method



25 0O0OO0OOOO

gbobooooobooooooobooboboon
gobooboooboooboooobobooouobooao
gbobooooooboooobobobooooboooboo
gboooboooobooobooboboooooooo
gboboooboooboooboooooboooao
gooooobobooooooboooboooooa
gbobboooobObooooboooooboobobo
goboobobooooobboooooooooooo
gboobooobooooboboobooooooooooono
goooooooboboooooboobooooooooon
oooooooooon

3. 0boboobboooooon

31 00000 O0OO0O0DbOOo0

obooobooooooboboboooboooobooooo
goooboooooooobbobobooboboDbo
oooooooooboooooobobobooboooboon
oboooboooboooooooboooobooooo
oooooboooobobooobboooboooon
obobooooooooboooooooboooooon
goboooobobogobobobooboooboboooo
gogboobbbooobooooboooooobooobooao
gobooooboobooooboooooobbogog
gboooooboooboobobbbOooogoon
gobooooo
Figs00OOO0O0O00DOO0OODOOOOO0OO0DO
gbooooboooooobobooo

oooooboooobobooobooboooon
goobbOoooboobooboobooooo 20000
goboobooobooobobooooooooao
goooo 200000boooooooboooono 10
030000000000000000000 75[mm]
00000000000 0O00000 330mm)000O0O

J

|
F
—
S

280mm

Bearing

—
75mm

Fig.5 An overview of satellite arm
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