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Abstract

The research object is a force bilateral servo system in which the master side is a hydraulic
manipulator and the slave side is a hydraulic cylinder actuated robot. Facing the concussion problem
occurred when the slave hand contact rigidity object, a strategy-switching algorithm was proposed. A
four-channel slave driving strategy was used to the flexible load and a three-channel strategy without slave
force was used to the rigidity load. The switch was judged by the ratio of slave force and velocity. It is

proved by the experiments that the strategy is valid and the concussion problem of the former strategy

when catching rigidity object could be avoided.
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Fig. 1 Schematic diagram of hydraulic

force bilateral servo system
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Fig.2 Schematic diagram of slave driving algorithm



192 £ Bl % R 20124
EFWE N F, B AR . O .
. . | BrRsAL TR , - RrRsfLpne
F =K (X, -X,)+K (X, -X)+K_F,_ (6 ety — p B
» (X 1 E( ) ) iy, (6) e TR Hﬁwﬂﬂﬁ}j T b DB
HE]:T:E(“') ~ (6)Eﬁiﬂ1ﬁ%{£%‘ﬂg@%ﬂﬁ j]/f«é@%% 7 7’7{’?@%&
| o

F,=M X, +B X, +K (X, -X,) +
K(X,-X) +K,F, (7)
TEHAT(3) ~ ()M ENR G ek
O BT Sy sk, o] Lt {5 S 9k s AT
SRJE B TFXF T4 07 B BR B S ol , SC 80 T 3 Mo
PN E—3, T2 BN T e, S8 77 7= A 1)
w5 RN R AE S AR, A 5SS
AL [F] 5K 2 N T-12 3, 3 AE AR 25158 7T JaR 52 1) DA 3
()52 71, ST R
H T 71 USRI LA 0 = W X R 7
I i 188 2] WP 4 AR B BB A 3 A7 1 % 1 O 3 3 1]
RESE NG N Y O U S EIL TN
TINF 7, AW 27 A = ) AR i =T VE
Nl NTF I FE 8l XA TR, X FhE
Vi 2w D i 04 57 B K, 6 1 ARG ff o o7 R 1Y
Yoty , AT S | 2 (i B 4R S0 L 4 IR ME ; )
SN RN I 32 T3 28 N7 A 95 55, s e fifi FH 75
Al
2.3 RESVIRE X
IR VINp 1 SIS R
DL S SR 5ty 2R A Sy S Al 38 T — AN D et
g A T B3 7 (A FF 56 38 2o 33 A FF S il N
JIREH AT 255 BT AR, X R 3 A il 45
AR NP EARNFME L, 7356, BT Mm ik ) AL
B A ) 2 AR PRI B 0 S A5t 038 25 B0
1T SR e U4 B 0 S A 738 2 0K
XN EIE I RE SR 7625 SRl e R, AR S
IR MR IR SR 2 AT, Z AR gE T IE] 3
FhEEA B R . 7218 2B NI vh s i, g g U]
B MA A T UK s i = A, an e 4 B
INo TEMP I, SCRIK S A TR 1 DU 3 T A
T3 fil 2] W P A e 2], 0 5 RS2 31 1 g A
AT B T SRl Ay
F, =M X +B X, +
K (X,-X)+K/(X, -X) +F, (8)
F =K,F, (9)
EH(3) ((4) .(5) . (8) Mn E RS,
LT L Bl TR B A7 N R A B 7R N T S NI
PR fh i, 2532 BIFH 7 b T bR, FEFm
BT 11z gt b T kRS B TR R B A
) s WP B it % g 5 9K 80 T AR 4%
KA THRAEE NI IR B, BT EF A

B3 Sems I H Rk I

Fig.3 Schematic diagram of strategy-switching algorithm
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Fig.5 Result of tire catching experiment of new algorithm
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