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2R1T Parallel Mechanism Based on Active Branched
Chain with Few Degrees of Freedom

ZHAO Chuansen, XU Yong " ,ZHANG Qiangqiang, DONG Fei, WANG Yan
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, shanghai 201620, China)

Abstract; The industrial manipulator of space tandem mechanism has many shortcomings such as poor stiffness and
intensity,, low repetition accuracy and high energy consumption when performing processing operations. A 2-RPU/RPS
parallel mechanism with 2R1T degrees of freedom was designed based on three active branched chains with less degrees
of freedom . The degree of freedom of the 2-RPU/RPS parallel mechanism was calculated and verified, and the inverse
solution of the analytical form was obtained, which confirmed that only the forward solution singularity of the mechanism
could occur. According to the proposed workspace solution process based on the boundary numerical search method it is
proved that the moving platform has a large attitude rotation range of about 80° along the X direction. The 2-RPU/RPS
parallel mechanism driving displacement change curve was obtained through SolidWorks virtual motion simulation. The
simulation results show that the displacement change curve of each driving displacement of the mechanism fluctuates less
and is within the reasonable value range, indicating that the driver runs smoothly and consumes less energy. This study
provides a useful reference for the research and development of multi-axis machining equipment for complex curved
workpiece based on parallel mechanism.

Keywords ; parallel mechanism ;active branched chain with few degrees of freedom ;inverse solution of analytic position;;

singular configuration ; workspace

BT T 24K, HA ARG SRR A ) HUA AR — 28, & BRI 4% 24 v i 1
A H IR C O E AR AR RN T A OGTE s i B
(A 0 2RIT 3 [ BEFIRBILIE S B 1K 2RIT HERHG B F 5 %2 5 2 R TT LR 1

I F5 H #9:2019-07-04 ; 1& [E] H #A :2019-10-25
FE—EEE N RALRR(1995) , T INARFR LN LW A, EEBTr L AL . BIE1EE 85 (1974) 53 1195
R 1 B, A Il R EESETT R LR AP o E-mail ; brucexuyong@ 163. com



.58 . B THI# Light Industry Machinery

2020 FFE5 1 B

ANLFIEIE 3 AT 255, A TIZES ik vl IH 44
2 At R 3 A/b A Y B Sk, R X B
SEBHEIN 2 AR TR R T 1 AL H S X Rk
AT LA 3k I D T B 4% S % 32 o ) A 4 D) 114 28 i) L) 2
F, RGBS L) R MR DM T, B A
B Sl B 235 ) 15 B, MILAA 328 Bl ) 1 R B4 45 1 [ i B A
U, TAEZS [RIBER ; R 3 45 6 A B 32 3h ca
1 2% 2RIT 3l 3%, f w3l S RE R AL 29 o, sk oy ik
SEUMERE RN (HAU ZEA 8 S, TAEZS [ 2R
REZH SR A 1 B, BRI 3 4570 B B 8 88
## 2R1T HHRHLA

FE 2RIT FEEEHLA /0 B i B 2 8l e
i : Hunt'”) F 1983 4 15 4R i T 3-RPS FEBEHLIG
Huang 25" 3£F 3-RPS FRHEHLA & T B A TR E A &
FRE R = ARRR IR Bl ) 3k, DAL 0 T RE AR A
P& AR BRI TG AT TS KA A A A5 A
F 2 A 5 L I S LR T 4 Rh 2 B 1 BB
B #L #) 2-RPU/SPR, 2-UPR/SPR | 2-UPR/RPS FlI 2-
RPU/RP S iyiff J1 2= PERE , TN 2-RPU/SPR (155302
IR S fe s, RGBT TR RE i, St
F- 2-UPR/SPR Ff-BEHLAA [ Exechon F4HIN T Hpaty, B2
BUCA 2RIT FFHRHUAVE R e ] 25 28 =AU 14 1 2
JE . RPN 2-UPR/SPR SEBEHLIG 30F & 195 31
BBl /N Bl Exechon 1 Xl LS A2 K T8 42 2% i T 4%
P v BT I/ e oK

AYT I, ISH BT 3 4570 [ i 328 Sk, 4
TR 6 BB ShRE ) (58 X s fa
24 80°) () 2-RPU/RPS J:-HEHLAY, 1 T 2-RPU/
RPS JEERAUAA g A7 T8 =X 00 o B 300 A% , IR S5 T i AL
FIRER A IB a2 FIE MG 5o T IRBIR i Sk
ERA RS THMA T2, s sh)y Bal
R AU A IR BN B AR R 34 sl /), HAgak
FAHBUEERE Z o IR AT R N 2% A
i 22D TR A R BRI T 25
1 2-RPU/RPS #JEiE /r FAdL R R A& 5L

1 i ARSI P2 Y 2RIT 3 [ 3 3 74k
2-RPU/RPS HEXHUM /R BB . A E S5
NIE =Y, 385 1 f1 2 SR RPU #9HY, S24% 3 SR H
RPS #4724 1 F1 2 sl 3t R &5 @ - 5 AHE s it
U Bl 5876 AHE , P BN SKml s 304% 3 il R\l
G AHIE GBS B 5307 G AHE, P&l kSl

A A A e -6 s s gL, B, , B, H B,
a6 ERIEsiEEG .

B 1 2-RPU/RPS FEKALH
Figure 1
2-RPU/RPS parallel mechanism
TR B ERSEBIR R L 0-XYZ T BIE O
AEKRIE AR O, Y JHIETT M1 O si4516] A, Z BHIETT )
e 1 T8 5 L X e Ty RS A TR R E
TS5 BRI R {o-xyz| B F-HIR LN
HEBRIERL o,y BHIETT 1) i1 o 45 8] By, z Bl IEJ7 )
HT PG L« JhETy RS A PR R o
2 fr7 o 2-RPU/RPS JfHRHLAL faf [ . S 1
2 SR R AN RS PAT T Y i, I Hor il S
U R U, 8l 5 30 G AHE R 5 P47, U F U, B
175 — e ) B, B Sh ks Py P, 3k o ) 3 BT
U, i Uyl 2 2RI (e T . SZ8E 3 e sl R,
AR SRS SRS Py B4 TR B, A5 506 1 A2
HEE SR R AR, AR HL
2 BHESH
YU RI R AL, 3B Bl OB | 5 508k 2 XERRI A, 3l
SEARAR X DL 94 B B AP AT BT B A (xy
Yoo 00,4y (x,, vy, 0),45(0 y, 0);3hF& E:
B (xp  yu, 25 ) By(xy,  yp  z) By (xy v,

Schematic diagram of

Zp,) o

WNIE 3 B, (N7 SCHE | ARBR R BT IEANT - DL
il R, IO AR ARIE R O, SCBE 1Y Y, Bl IE T 1)
MR BHETT 16 AT, Z, 3R D7 R 3 B T G L,
X B IE 75 T AR A TR WA E



(iR - i&it]

RER, F 2TV EBEETHEN 2RIT HEAA - 59 -

B2 2-RPU/RPS FHBEAMIAMIES) B
Figure 2 Schematic diagram of

2-RPU/RPS parallel mechanism
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Figure 3 Branch chain 1 moving spiral system
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