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The Simulation Analysis of the Quadruped Robot used Chebyshev four-bar linkage
WEI Jiedi, YU Yanfeng, LIU Shuochao, LI Xianggin
(Shaoguan University, College of physics and electrical engineering, Shaoguan 512005, China)

Abstract: SolidWorks software was used to establish the three-dimensional model of the four-bar chebyshev mechanism, and the
motion trajectory was fitted to determine the motion trajectory suitable for walking.On this basis, a four-legged robot model was created
and imported into ADAMS to add corresponding constraints. Then, simulation and graph processing were carried out in both theoretical
suspension and actual contact with the ground. Finally, the trajectory, acceleration, and kinetic energy change cutrves of the foot were
obtained.The results of the curve analysis prove the feasibility of the four-legged robot applied to the four-bar mechanism of chebyshev.It
can be seen that simulation with virtual prototype provides a good experimental method for gait planning of multi-legged robot.

Key words: SolidWorks; ADAMS; Chebyshev four-bar mechanism; quadruped robot; The simulation analysis

—. 3l Tl b % AR R GE G A, RS MR, A

TENUR S 75 77 T 2% 32 05 BB AR S 0k S 2t T USSR R 2 G B R BB ST AR AR, B
P B AR B A U B e S e, gk T REMBRRENLEOAR . R PLEOAR T BT A B 45
JEAB I S B NS K S SRR AL HEIPREE T BUSKAO BN i R IR 12 30 e 2 DL, ooy
J %, Hh7E CAD/CAM/CAE # R & £tk &5 5 /124 5 Wity &, SR BRRENLIN & Mk DA T SR A o3k

AERB: JARERFEMBUHEZR LA 4L (pdjha0452)

. . LT i 4 cadcam@idnovo.com.cn
58 AR IMCHINA@idnovo . com, cn



PEATAOIRS, RAF RGN TR I o Y, AR A
LB RPSEFEDLRAE BTN, AMETT DAGRAEIT 2808, i AL
BT RCRBAE TR,

AR SCHE AT = 4 BB 4 SolidWorks 37 P 2 LA A =
YEREAY, RFESL A =R AL G A B3 Ty Bk ADAMS JE AU
DB & A RS AR R, SCBlrd 2L ds
NIATEIIMBN 1207 505, VAIERAG I 2 Las AAEi23)
Y I s AN A S

. RINGREMNAL

1 5 (Chebyshev) HLAE & — JSFRIR 19 DU FFHLA4,
MEFF BN A KB R A AR AL, &5 AT IZ 3 B
KA A Y, B 1 RIS R R, 3
SR 2 MR 4 —ImHE, JERF 2 MIER 4 5505148
BEALZE L B, CONIEM ERy—sS, MitJH%AT AB, BE,
ED. AD f1 EC K BRI C syl & A28k, FESEprrh
MR R, AIPERER, B2, R ER
PR, BRCRIBEZA R S TS, HARIE AT E R I

it

1 2D E E

=. E+ ADAMS A SolidWorks BYZ0EN.28 A
BEhE
ADAMS/View 7] PABEAT fa] B = 4ERHEE, (B0 T 24
BEWMPUBTEEL, 0L IR, 25 HE, tR
R [5], FEIL, FIA SolidWorks BT = 4 AL, 4R
FFE 45518 5E BE = DE = 100, WPHUREEHTERL, (72
WEIBEFIE, X WAFERKE W TSPl Lk, &%

&4 BE HliEs 2018.11
www . idnovo.com.cn

Academic Research Lh‘]

€ BE:DE:AD: AB=1:1:0.8:0.4 NHLMIFF K LB, 1t
I EA BRI P I 2R M BT R 56 2 S 1
M PIAT R . A AT R Bs 2E AT @ O BB B ML a8
SPUTE TR AR, F—BRNFENias), M)
PUERIFR, ARSI S Y A AP B

2 PR EE A =R
R EBE BT R, Az I 2 A Las A = ZEREA,
WA 2 iR, ARG AR ADAMS, V% TR AR
BT LR TAERT S, RIGEMARFFX LR a4,
3 PR,

3 ADAMS 15 T 2 #1288 A IR AL

0. EHHE

ORGSO E TR T B A, SRS
N B s i 2l 7 ORI S B 2 M T 5 230 7 S ) L
JE B RN RE AT

1. WENRANEERTIEHIAESN

TEHAN LI — D IRE AL, FFiE A 60 deg/s YK
Sl AN ST AR B, BE 0 BN R 24s, %O 500,



BERUCA AR LR — mMUE E s s B, WK 4 Fros e 2
IS EE, MEARER X F MY Frek, wE,
IIEERE, A 38 BEH A I FE AR fh Hh 2k

B 4 M DBRESSEHNIT

ME 4 1932 SRR LAE i, MU S 1T I R s 25
hE. X 5 1) By 7 % 35 A [20.9293,209.0723], [ Ik X
77 1) iR 6 B9 47 A%y 188.142mm, B 25 K 2y 188.142mm,
Y J5 16 FY AR T Ly [—7.2477,28.7108], L Y Jy 1) BE
MIATHE N 35.9585mm, B 2P & 2k 35.9585mm,, @ JF Y AR
1L 75 4 [15.4076,204.6061mm /s, il & 78 16 75
[0.3651,318.1257Imm/s>, M S T DAE i, BREBAE 6s B
BRI BEUE s R K, AR T HIUAS e L T 25 A T B R o
T, 7£4.16 ~ 6.08s By 3B IR B Zh AR S, ARAIE T L
FFE TR b7 $a A5 i B, R

SHIMRRERLL IR E
2. M EHEANE M EIEE (AR
T FiRgERE F, Fl ADAMS f @ K3 B 75 Y 2 AL S8
N B JEE JES S I — B K i b T 7 I s ), 4% I B e
transporter FAJHEER], WE 6 s,

6 ADAMS 315 T RYPH 2 A28 AR AUATHIE

. 60 -

HH T S A iz 3 7 B B il ) RIEE 4 ) 4 Re L Biz
3, WAL, FEFEIRINEERE R E IR, RE
M RE, AR AT B sk g, [RIREAE AR B i —A~
IR AL, FHELL 60 deg/s HYBRSN B HIAK ) S #55h, &
SEUFTERTE R 24s, AR 500, HEHleg 2 FHY— sifiH
BRI W R I E EE AN T R, HE AT H .

ML T epm] o AL A P i A 2 e
MAEf, STERISEZS s sh iy K 5 XL, 7E 2.9s #15.9s
{1 B R B2 S SRR BN, 32 R TALER N B S )%
0y R T2 R 7= A B T IR B, T b T 7 A AR T S S A
EEFINE LR ZAE . XLER NRATE AR, (EXTHLE
SRR R IRE, TR ER AR 2% A A N
B o

B 7 S PR A E BT BB ERAI IR E

e BUAILZE transporter {4 JiE U 0 H 1 IR 45 L 1 32 3
Bk, JFIE T BN R, KBRS SR 1 ER
mME 8 R, HAMEBSN . AWE S R F 2
BILAS N B ATL 22 32 R 0 38 B[] A A 2 ) S M P A A
15 1.924 ~ 3.081s 2 [A] S A 7 4 R 1y 3 J32 A1 ol 3ok 8 1 5%
A%, AE 3.081s ~ 4.865s A HILHE % 8 5 F0MIEE S AL A K,
BATRCKH TR, R E K 44.56mm/s, M E R
56.32mm/s’, [R5 | AL A 0 FEE AR 338 B 5 A 1Y I [
AL A R A i 0 TR M T ) WP b iR B, TR
PlEs Nz # i 2A hifi ksl (HEACRULRES B N F1
Hizi%

8 LR E AR EI BT A B2 00 1R =

U i Ak cadcam@idnovo.com.cn
SRR IMCHINA@idnovo . com.. cn



B. DS

P RAE A [R] 1932 3 5 E P A B, FEERIE 1% DL 32
DU KA B 4L AL P AL A BE S S BRI A S M 01 42 sz
2y, PR, BE. MHBE. A B I AR B
AR R IR AE L. PR SE PR b s sh 5 =, T
PUBESHRIRITE, B AL, Aeegshyiaad 8 &
F14 S P B O T R T B2 I R ALt A M oz s i )
BE. MR, A R

IN. &ie

AR T = 4E B A SolidWorks X iz J 32 UL i
RO IU R HLES N AT T 288, W T #E ADAMS
M B L R AR R TAR R, I H 3 1405 B
ADAMS, JEIXEERI S A, BINZRFILKE), By E
TG EATLAS AN AE SRS B A R S A il e T ) R e AN [ £
BEIEI. e b HEAEX AR RSO iz s Hul.
HEEHZ, FFEEXS T, B S e fh b T e PR B 5
AR, IS M IR R NG AR 1 i . AR T e IR 47
ERAATE , WIESE T A ADAMS (15123 15 B ] P4k 3R .
HARRET, AR e TR T

K ik

I A B AR
A ,2017,36:59-60

KT 3%, KK . A AU 493 A A5 L oA ()] AU i
5 B 4k ,2014,43(01):121-123.

W, AR, G S A IR @ AL I A A 69 e A []]
AR 3 5 ] 2% ,2010(02):17-18.

A I 4% . IR T B AR AT A 09 Mt 3 - #7478 2 (D] H b Tk
X% 2006

B, AR, 2 UM R E A kAT 5 R A (],
AU 5 ) 2% 2011,9:63-65.

WA e A [J] TakH

ENHEHIIS 2018.11
www . idnovo.com.cn

Academic Research I n!

gl 2l
(EHERIE) REMEREA

) 5 T
—. EXEE

1. # ikt b #ld
2. WRRZRITEL, FEARL
3. AFLERFE AL
b MBARRE N R
5. ALkt 5 R AL
6. M &Atzhl B4 AR
7. e 5 eRE T T REAR
8. K fem L A AeAM 54z H

9. BF L L EHFHI

10, Hl3% A, BT, 2

11, el X 5 Kok

12, %43 & 5HniR 022

13, FAEBAEBFHESL

14, 3 555 L&A RREAR

E: AEAREHREALAE, BEY RS SR, B
PRALE B B,
=, ik, PlFRAmAERER

1. (FRAR) pESasmmritih LA+ R, SHE
#AAFE, #Eik, FRAE, FEERPRY A HBEIIKL
FAGHEHZAR, TGS, HEHRREEXE
B i8 Fa

2. XA BB RAH K E XK AT 5 X R,
X EMEFREEI AL, BAAELABTFREL
A, XFAR, PE—RBERATERBA, #LFHR
4000 ~ 7000 5,

3. B AU TAD: #XAMB; E4 HA (200
FUAR, etsp s, TR @RI wiE, T,
WEEHF); PR, KR, ARAAE L, A F LR,

L A E A

PRI R AR
RN KA
R HI% . 010—68993880—293

HB45: imchina@idnovo.com.cn

e 5

.61 -



