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Prolonging the lifetime of pneumatic rubber artificial muscle by strain-induced crystallization
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Fig.1 Configuration of the straight-fiber-type artificial muscle.
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Fig.2 Relationship between pressure and contraction force.
2.3 BEAHN=XL
s 7 TR LN TR OBREE— R & LTiE, 40



KREFOMEE(H ) OMHE DIEE, T LDOHIT L DE
BOBGE EORER R LICED00BHY, TOTTHLRE
¥, % LEIEICH K5 2 A OREN R bEE AR < /2o

TW5.

Fig.3 Failure mode of straight-fiber-type artificial muscle.
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Fig.4 FEM result of straight-fiber-type artificial muscle.
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Fig.5 Relation between contraction and rubber strain.
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Tablel Specifications of the samples.

Length[mz] | LiD |

87 g

79 g

77 8

75 g

87 3

%0 6

58 5

57 4

9 20 26 51 3
10 20 26 62 3
11 20 26 g 2
12 20 26 30 5
13 20 26 29 4
14 25 31 g4 3
15 25 31 79 3
2

16 25 31 42
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Fig. 6 Fatigue life of straight-fiber-type artificial muscle.

3.3 L/DHDEFEIZ & 2 IRMEHE DS

3.3 fiiCix, dhF mHETRIL RN AR %% 55 F i & IE IS
FTIDICNEROBETE S 2EF LR, NWEPKEL
BRI R S NEVIEE (7 A7 MES/RE VT L), 24
DINHOTHEEBT D ENTELD, EHFMTHLHZ
LEMER LT, —H T, TAXY MV NEL 2B &, il
M AkHESRAL TN TR O IR REME MR R 42 2 E XTIl S
né.uﬁmg,7z&7k¢wﬁyiéwﬁmm%ﬁM@
AT OUHERE~ DR B MR T 2 72018, sil5 ke
ﬁmﬂAI%W@%R@W%ﬁ@wm%ﬁot.E7KW@
% 25 [mm]IZfEE L C, BEEEE S % 30 /05 60 [mmicZE 1k
ST BROE RMNGHE D ORER R A2 7T, Fl—NE TR
R SBEWVI (T AL b AR E W5 RPEIUHE S 23
REVWEWIFER L Ap o7, BEIMESINEL 252 TH
FEHOZTEEBEAREL 20, TOBREALREL hotz
LEZLND.

700

mlNe ] L=80

600 eMozL=gs |

o
=1
=

No.Z L=F) [rmsemesvnsnaresrensmninninssnssnssesansannannanns

=
=

C ontraction foree [M]
oW o
==
2 B8

=
=

1} 0o0s 0.1 013 0z
Pressure [MPa]

Fig.7 Comparison of pressure and contraction force.
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Fig.8 Crack extension inhibition model.

4.2 SEEMIC& B ATLHAOFHEEFH

RS fh LS X 2 dil 7 iR e BN TR A o ReF k)
REMRT 272D AR 2 i L7z, Rt &
5NR&%%ﬁmﬁ@@“%R?%@bt%ﬁﬁﬁﬁﬁmm
AL E R, WERE RO R MBI X 298 5 Ffh~ DR
OFEBEAT - 72, MAVERBRIL, T O RARIUHESR M Ok Y
MEREBRDENEZNMEL, ZOES% 6 BB TEIML,
07 ke R AN A5 A MR 3 2 & C O g RIE & I E
Liz. 22T, ARBRICBIT DHE L TRRORE, HE2
2Ly, 6 BEMTIEDMMEEIEN TE R D REL
4. K2 ICHBRY VO E RS, N 20 [mm], 4
£ 24 [mm], £ & 80 [mm]OJ7 EikEsR LI A TAF A % 1
L, IHER A 0-20 [%] M 8 2.5-22.5 [%] D& TREI S & C,
S % £ COMOK LIFREREARIE L. BB RE2X 9
WoRT. BRBRIEA 5 BTV, SERME, SRRk O Ml & R
L7-. X &Y UHE=R 0-20 [%] CTOMAMEIE NR & SBRIZK X
TR SN, IR 2.5-22.5 [%] Tix NR O J5 A3 Kilg
WCRFHFM Th oo, TR RIS L 0 BRI
RS, BROKENMGIENTZLOTHDLEEXD.

Table2 Sample specification.
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Outside diameter [mm] 24 24 24 24
Length [mm] 0 0 #0 0
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Fig. 9 Results of fatigue life test.
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Fig.10 Artificial muscle overview.
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Table 3 Sample specification
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Pre pressure P O ps O
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Fig.11 Results of fatigue life test.
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Fig. 12 Results of isometric contraction force measurement.
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