201046 A N A1 =2 %41 % % 6 W]

DOI:10.3969/j. issn. 1000-1298. 2010. 06. 040

SMFEAEXR TSR IERR

\ —1 N 2 o Y 1
My E TXRE HREL BHEHEL 7 OB KW
(1. WL Tolb R 2E R 2 & il s 5 e 0F i THOAR MBI G LKE, bl 310032;

2. W E R R TR, i 310018)

(WE] BT VPRI T RO RS N 1 B A gl S B P A SRR P iE B T
U1 FPA WU B AR, /047 T FPA J)8R BE R FPA S22 48 FPA )46 f BF A 323k B D i L B 0
X HL A ST S A FR PRI S (5 FLAS AR B FPA ) I BE JEL 7 359 2 42 R0 IR A B2 X 4L DG R R Bl A L R 1
AR, BN B R AN S IR A N, LRERSHESTEELAY G, RWELHR
Bl 2 M 4L A O T AR TR B 005 o A b G 3 L B 38 e AR R

KW AR AIEMEAE B RE

thE 43S TP241 XERFRIZAD: A X EHS: 1000-1298(2010)06-0204-04

Dynamic Characteristics of Flexible Pneumatic Torsion Joint
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Abstract

The kinetic model of flexible pneumatic torsion ( FPA) joint was established based on equilibrium of
moments, and the dynamic models for inflating and deflating process were built based on adiabatic gas
conservation of energy. The influences of FPA initial shell-thickness, average radius, initial angle, and
connector outlet area on the dynamic characteristics of torsion joint were analyzed. Simulation results
showed that the initial shell-thickness, average radius and initial angle of FPA influenced both the
turning-angle and dynamic process of torsion joint, while the connector outlet area had no effect on the
turning-angle and dynamic process. Experimental results were close to that of simulation, which implied
that the established model of flexible pneumatic torsion joint could fairly describe its dynamic process and
characteristics.
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Fig.1 Flexible pneumatic actuator
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Fig.3 Balance analysis of FPA in torsion joint
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Tab.1 Parameters of dynamic simulation
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Fig.4 Response of pressure of torsion joint

inflating and deflating
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Fig.7 Effect of average radius on the pressure

inside torsion joint
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Fig.8 Effect of average radius on tortile angle of torsion joint
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Fig. 10 Effect of connector’s outlet area on the

pressure inside torsion joint
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