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Design and Kinematics Simulation of XY-3-RPS Hybrid Robot
WANG Jidong, WANG Shun, WEN Yongzhuang, SONG Xiaozong

(School of Mechanical Engineering, Lanzhou University of Technology , Lanzhou 730050, China)

Abstract; Aiming at the automation of artificial bone joint surface polishing, a XY-3-RPS hybrid artificial bone joint

polishing robot with 5 degrees of freedom was designed by taking full advantage of the complementary characteristics of

the series and parallel mechanisms. The working space of parallel mechanism and hybrid mechanism was consulted and

the position change curve of branch chain based on forward and inverse kinematics was compared and analyzed. On the

basis of Euler angle representation method and kinematics theory of parallel mechanism, the kinematics mathematical

model of the mixed mechanism was established, and the simulation and verification was carried out by Matlab and

ADAMS. The results show that the forward and inverse kinematic curves are consistent and the motion is stable, which

proves that the hybrid mechanism can completely meet the requirements of the motion and working range of the polished

artificial bone joint surface.

Keywords : artificial bone joint polishing robot ; hybrid robot ; Euler angle representation method ; MATLAB ; ADAMS

Stewart 6 [ H B I RATEALLAS i TREV Stewart
F 1965 AU, FEBEAUAA X Flosr FIALFTE X i it
iAo AN Stewart & BIFHFMA R 5
B2 SR A R B S A AT T ORETSY  BUES
TERMUFF SR T A A L-M B0 3L ah 48
T IETF Stewart HHOV- 5 IESCHIMEAMER L, KK
B TRUEO e sGE R . g JLHAER R B, O
ECHLAEL) 2 W T R4 2R BRMUR L = L
SIFFERMLER N SHGE E N R G IR ) &
FeoE YERAR BAR 2545 05, 3 JLAE R i i v 1 4l
JEIM T4k, T 6 A HE I TAE2s [/ B

WS B # :2020-06-30 ; & [F H £ :2020-08-20
BEE£WB: BX A RFFE 4T H (51565031)

SCHET W M TS AP, DN B D S04
LY SORORE R PIR R IR iab iSO I E W= E ) R PRI N
HATD 1y BERBRALA MO AR 24 2 o Codourey it
Delta HUF i) ¥4 B B¢ 31 Jeaz gl e R PEE AT T A G F
58 XGRS T 3-RPS JRERHLAG 132 3% i 3l
FIFREPES L 5 B R HLR A HG L O IR LR 45 H e
WIS PERE DB A 3 7, HAT HLB/ N SRR 22 HLis 3l
SRR AR RE |, 45 G BRI RAT RO AR,
B ER XA AR LI 25 & 4USTR B H Al E
SMIFFE B, AR I AT 55 2R e 0 oy 2 Ay
Bt BERIIE 1IN T/ 28, 35en AU T HRpLAL b

FE—EEE N EHMR(1996) , T INRFR LN LW A, EEBISET7 W IR CHUR . BIEEE R F R (1981) 55, H
TN WL BB, EEORTETT 10 e R I THOAR . E-mail : songxiaozong@ 126. com



©6- BETITH# Light Industry Machinery

2020 FESE6 A

F I R S5 M R I AN SR R o FEIB 3% 3
Ty B il B BRSO i S TR . R
WA 2 A AL 2 BB I SRR b, 20 A TR ML SR vk 5 1y
WRshizgh s i, 30 Hr T IR ALY Y R 5 TAE=S
[ AT T RS @ B IR e L2
N IR ERIa g 3 2 Rl R A7 1 5 5y
BT BB EL, [ A SR TR LA A C 33 1 B 52 473
SR> ZRGEVERIIE o I 1) AN DI AT 145 A R 5
HRIE BC RGBS M b A BRI A T T RIS (. JF
HRAIUAL) HAT R L A AU PR RE A, TE TS BT A Al
RN A2 1z B i B e R I
THUR.S A h BRI 38R i A2 R TGS

FT HAT LA R R moer A sh ek, ik
AU BT T BT XY-3-RPS U 5 [ i BETR I
JEHLE N X/Y S5 ASEBL X Y 7 1 8% 3 2] 5
V-5, R Heshm], P ks ghal, S Bkl . S
R IRBAU ) 328 B~ B iR I AE IR A E
Ji MATLAB 1 ADAMS HExgH 3 i B2 TAfE=S 1] L1
Whia g BT 1053, X b R R B
Bl AR SEBRR R AL T 2%
1 REVSANBFEERIZEFHE
1.1 HMESWREBRETHE

XY-3-RPS #4832 5 fhy K P A B 1 5 AR K2 3
FEMAA 2 5 18 3 A A di A RPS FREALA 4
B, e R IR 5 T RLSEEE X, Y 5 [l 59 # 8, JF AT
i 3 SRS BB AT SR - B TR
a8l B LR R S R fay P

4,
CA
/:1/ M%—! 3
4, L Z: )
i
!
L\\ Ly | //Lz
i
S

Zi
Y X,
P . P

1 2

B 1 RBEMMLEHEE

Figure 1 ~ Schematic diagram of hybrid mechanism
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Tra X :STEP(time,0,50 * cos( pi * time) ,25,0) ;

Tra Y;STEP(time,0, —50 * sin(pi * time ) ,25,0) ;

Rot X:STEP( time,0,pi/4 * sin(pi * time) ,20,0) ;

Rot Y. STEP(time,0,pi/4 * cos(pi * time) ,20,0) ;

Tra Z:STEP(time,0,0,0.5, —20) + STEP( time,
2,0,20, -120) .
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