%36% %74 A ok XK F F R (8 K HF oK) Vol.36,No.7
20155 7 A Journal of Northeastern University ( Natural Science) Jul. 2015

doi: 10.3969/j. issn. 1005 —3026.2015. 07. 021

ETHREBSEERN/ \FHINMWEETIE

EAS, A, B @
(AL RHE R MU T 2B, dbat 100083)

1 . RIS A EIS A N T — R { B/ FTHM ISR E T . B S, TEXT U R R AT 4
HrigBEmh b 457 AR FFEENT 4 008 ARG ONER G A B A R\ FFPLIZE 4R FF8E 1R 3 4~ RR ¥, WA
FRPEIRIN RR AT A5 i 2 g ST k. 55, 500 53 e Sl v A JE U 112 SR B A | T 0 28 B9 T 47 A K.
BeTH35 AT LU AR e vT AT S e BT AT AL, 3 S5O e e T DU A 2R S DA R B P R 25
ARG IR EE A BG5S T T R R 0\ FFRLA B T — TR B AR iR AR

X 8 R FHE; UG EZEA 4R TFEE ; i i 25 s ik

FES%EES: TH 112.1 MERERERD: A MEHES: 1005 -3026(2015)07 - 1010 —05

The Synthesis Method of Eight-Bar Linkage Based on Solution
Region Synthesis Theory
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Abstract; An approach to synthesize a 1-DOF eight-bar linkage was given based on solution
region synthesis theory. Firstly, the 4-positions of a 4R open chain were found by analyzing the
design requirements. Secondly, for synthesizing the eight-bar linkage, three RR links were added
to the 4R open chain. Meanwhile, the solution region could be built by the solution curves, which
were gotten when RR links were added. Finally, the feasible solution region was gotten by
removing the linkages, which did not meet the design requirements. The designers could directly
and accurately choose the linkage from the feasible solution region, and solved the problem of
blind choice. The example shows that the solution region theory and method offers a simple and
effective way for the rapid design of an eight-bar linkage with meeting the requirements.

Key words: eight-bar linkage; 4-positions synthesis; 4R open chain; solution curve; solution
region
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Fig. 1 A diagram of a 4R open chain
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Fig. 2 An eight-bar linkage and solution curves
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Fig. 3 A diagram of an eight-bar linkage
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Table 1 Parameters of 4R open chain for 4-positions
(A a, a b c p
1 (0.0,0.0) ( -100.0,0.0) (-150.0,0.0) (-185.0,0.0) (-210.0,0.0)
2 (0.0,0.0) (-96.59,-25.88) (-132.47,-60.71) ( -148.75,-91.69) ( -158.36, -114.77)
3 (0.0,0.0) (-86.60, -50.0) (-99.74, -98.24) ( -81.62,-128.19) ( —-62.42, -144.20)
4 (0.0,0.0) (-64.28,-76.60) ( -50.44,-124.65) ( -15.46,-123.50) (1.78, -105.39)
*2 BRE[EICEE
Table 2 The range of each joint
8 d h e b, f
(-140, -15) ( =200, -10) (=90, -15) (-140, -15) (=30, -20) ( -100, -20)
( -100,10) ( -150,10) (0,10) ( -100,10) (30,20) (0,20)

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

%7

FRAE BT SO 431 RR FFRGER N5 M4 0 2
BOEELRAHT gd 15 20ffINZk 24 -2 F124 -4,
wnE 4 Fros. hfiihk 24 -2 Wnr 47 X BEnT IAS:
FIFF gd WIFF Bliff Hh £k 24 -2 W4T XL x A
AR ASE I, Wil 5 Frs. AR ITEEKR , gd FF
M BE R 50 mm A AT, SR S BB R —
A( =125,47) B0 gd FFHIFFK A 47 mm, X &
e g By x ARFREA - 125, MIBCHE M g TEfiih <&
24 -2 FREARGIE A 4 B A .

40

N TR B - AT B
N REIZR24-4

20 B \\
\/\—-\\(-150,10)

(~100,10)

: | V| [c138.8,-10.46)
g 0 " \\ NV
R RN S /A(—125,—10)
i S JACIN) ]
20 | (-200,-10) V< i ;
22427 (=100,-10.7)
-40 . B
=210 -180  -150 120 90
x /mm

B4 fR#L&24 -2Fn24 -4
Fig. 4 Solution curves 24-2 and 24-4

75
65F
g
& 55
N
= A(-125,4
-125,47
45¢ ( )
35 . ' .
-140 -130 -120 -110 -100
x /mm
E5 MKk

Fig. 5 The link length curve

RN gd J5 P AT he A5 EIfFINZE 15 -1
15 -5, 0 6 Frn. BEFEAE 26 nT 47 X By R
[l 5, 255 FF bof BT LLAS 21 K TR) A i il 28
06 —0 106 — 6. HLHEHT SCA 43 1) i ke 2 7 1%,
Al LIS B0 KT gd Ja RESR, anEl 7 s, 7E45
S 3 50 o3 A 3ok b A7 AE A2 B BB LAY, FEAR
P AP A AR AnAF K H (AR SC 1/ e =0. 08)
SR H AT RS, an & 8 TR, 7E PTAT A Sk
AT B — 5 K, K STEFT he R byf,
G54 Z AT O 20 E T gd , (7] 15 3 — L E
JEMME TR . T iesefd 215 -1 LRI A,
B AR LR 06 -0, BIF 7 1K 8 Ff i g
() x it 6 Bl 415 — 1 Ay ——Ben]
17 X B A T LAAS i I B LR 3 A4

BXDF . ATHEEZE

B NAF M 46T ik 1013

L OAE Y x ALFRIE TR Y y B2 A
[F) i it L R A5 30 s QP 1Y y BRI
A% Qy LR IES5 2 S WA R, K
fi I B LA A5 BT LR AR by Al
B, R 8 HANFRE S x = — 60 FITXTRAY y B
AR, K8 H x, = —60 FrXT A Y B 1 9
Hf 2k 06 — 0 B3], Ho g, iR 3% i 5UE
RIE 9 g, 1 x bR, BLARBCS AR . AR A
MLk (BCBE AL b, ) BT, 2 x, LI K 0.2 )
- 30 FELLARLE] 30, WA =R RRA 1 AR
1A x, XRE LAy, ) AT (x, ,y,,) AATATRL, W
BZ s T IXBE 1, K 9 il g, ,q, | BEEDNIX
Bl iy—for. R =i A 2 SR, Hox,
524>y, Y SRR A AT AT A AR Ay, R/
MR X P o X B L A B2t R [
ry VRN 8,6 10 SE R X B 1 AT B 2. 4 1 il 55
HEN i e AT KB X BE L B g, 9.1,
ry ) sy, VMG KBE2 e, 0], [uy,u, ], [y,
v, JALAY. el X BE 1A 2 AR HES, BOCH: x 2
PREFFH x, = - 60 [ y ELZE. & 10 W) IR i
o 25 A AT I i B — A KT AR LA T R

45 iy

------- ATRE - A7 RE
N fEHZ&15-5
25+ > .
£=100,10). (0,10)

S |-90,-0.32)
N el 2215-1

—————

y/mm
o

-15+

-35 . L . .
-145 -115 -85 =55 -25 5
x /mm

Bl6 f#fL15-1F15-5
Fig. 6 Solution curves 15 -1 and 15 -5

b f

-0.2
-90 -65 -40 -15 10
FFhe /mm
E7 f#Eig

Fig. 7 Solution region

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

RAKF FIR( B AAFR)

1014
#Fhe /mm
B8 TITRRE
Fig. 8 Feasible solution region
40 = py
o A AT IR B ---- R4 KB
30,20
551 \ ( )
E \
g o 9
~
9>+
=20t 5
(-30,-20)
460 40 20 40

4,(=30,-0.65),q,(~20,-9.82),7,(~19.8,-19.17),

7,(~17.8,-12.36),5,(~16.6,-10.84),5,(2.4,-6.07),
£,(-19.8,-9.95),1,(~17.8,~11.33),u,(~16,-10.64),

Uy(~12.6,-3.95),,(=3.6,0.93),v,(2.4,-3.25)

B9 fFi%E 06 -0
Fig. 9 Solution curves 06 -0

E10 #H# AK
Fig. 10 Mechanism AK

TEZRE AR JVHEPTAE 4 MBI, AR,
A DU B 255 07 AT 2 L T4
T AL T — SR8 B BT 2R o A B WL T 45

HAEAE SRR, A F it — L.

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.

HoE

% 36 %

4 4 e

1) mZeGREInT LI il il s 5 15 21
PUBRT B A MBS THE RPN BE , 21
Bk TR LR S B 5 IR R AT A TP A IE R,

2) FMIAIR LR G B 5 7 1 T LUKl 2 3
TR AL B 52 BT B3T3 T A, ik
THE LR A O T/ \FT R B T wfE
JE, IR 1 /AT ™ i B LT JE 0.

3) fRRER A BIS A  \ AT HLAL 7E S PR b 4 3]

Wz BN BEE T AR

SE Lk

(1]

(2]

(3]

[4]

(5]

[6]

[7]

(8]

[9]

Gu Y,Weng X H, Yang R Q, et al. Kinematic design of a
radius-variable gripper with 1-DOF used in high-voltage hot-
line cleaning robot [J]. International Journal of Advanced
Robotic Systems,2008,5(1) ;107 - 114.

Wollbrecht E T, Reinkensmeyer D J, Perez-Gracia A, et al.
Single degree-of-freedom exoskeleton mechanism design for
finger rehabilitation[ C]//2011 IEEE International Conference
on Rehabilitation Robotics. New York:IEEE 20111 - 6.

Soh G S,Ying F T. Dimensional synthesis of planar eight-bar
linkages based on a parallel robot with a prismatic base joint
[ C ]//ASME 2013
Technical Conferences and Computers and Information in
Engineering Conference. New York: ASME,2013 .1 -8.

Han J Y,Qian W X. On the solution of region-based planar

International Design Engineering

four-bar motion generation [ J]. Mechanism and Machine
Theory,2009,44(2) :457 —465.

Yang T,Han J Y, Yin L R. A unified synthesis method based
on solution regions for four finitely separated and mixed point-
order positions [ J]. Mechanism and Machine Theory,2011,
46(11) :1719 - 1731.

A, BOLE . S AT AL DU L 558 B0 A B R i Bl s
BHE I ET]. d st A I K K% Hi,2014,40 (9) -
1170 - 1175.

(Han Jian-you, Cui Guang-zhen, Yang Tong. The solution
region synthesis theory and method of six-bar linkages with 4-
position motion generation [ J]. Journal of Beijing University
of Aeronautics and Astronautics ,2014,40 (9) :1170 - 1175.)
Wil SR EEA, BEOLE | 5F. S PRIEFTIZ B IE Y Watt - 175
FEOLR 2 [ AR 3 5 G O i [T ] RO AL 4, 2014, 45
(10):307 -312.

(Yang Tong, Han Jian-you, Cui Guang-zhen, et al. Synthesis
of Watt-I six-bar linkages based on spatial solution region for
given two coupler planes [ J]. Transactions of the Chinese
Society for Agricultural Machinery,2014,45 (10):307 -
312.)

Tsai C C, Wang L C T. Branch identification and motion
analysis of Stephenson type six-bar linkage [ J]. Proceedings
of the Institution of Mechanical Engineers,Part C:Journal of
Mechanical Engineering Science ,2007 ,221 (5) :589 —604.
Ting KL, Xue C Y, Wang J, et al. Stretch rotation and
complete mobility identification of Watt six-bar chains [ J].
Mechanism and Machine Theory,2009,44 (10). 1877 -
1886.


http://www.acropdf.com

