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Singularity Analysis of Single Degree-of-freedom Complex Planar Linkages
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Abstract: The singularity of complex planar linkages was very difficult to find because they consis-
ted of multiple links and more complex loops and input-related. Using the concept of instance center
and the characteristics of planar linkages, the concept and method of equivalent four-bar linkages for
the singularity analysis of single-DOF complex planar linkages were proposed. The geometric charac-
teristics were employed when the equivalent linkage was at dead point positions. The proposed method
is geometry-based and may be applied to the singularity analysis of more complex linkages such as the
double butterfly linkages.
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Fig.1 Stephenson type Il six-bar linkage
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Fig.2 A four-bar linkage

SMEERESET OB Iy Toy =0 F1 1y 1oy =0, 3 6 57

O Iy M1, (G =p.q) A, R Aronhold-
KennedyPig , Bk 0> I, FEEHZ [, [ FIEHZI,, 1,
b G AEROIY AT HLAE P = A R A T
Loy T, 1T TR — B2 b, a3 45 2% 3% #F
BB ) = AR A G 1oy T, T A TE ] —
HZ L. [FH, RIE Aronhold-Kennedy # it . B
O I AT, G=p.)LEH ., MFFFp MFF g
A T b e IR, — AN 2 T %) A5 20 Y 3% AT ALY
b T HE AL AR BT A R A T A5 80 i AT HIL
e Ryl 1 L T A= VA= == | A 2 7 1 11 P
BUH H R A T T AT LA BE U Y T b
AR AT o 30k S 0 U] 16 17 FPL K i) R R A RO T 3%
FFALRE B A5 B JLAn A4 7

3 L AT

3 EEWABIXTHEAANEFNEIESR
LLE 5

WE 3 iz~ , Stephenson 7N i FF WL S Y 2
AN 2 5 T A% 3l 06 0 AR B, LA A ] L fig
I A5 30 0 A R LA Y R A E . M A e A
TERTT A B W £ 4 1 3 FAg 1 4 Ry HAR W
FF 32 FH A5 20O LAA) 14 ABE A R 2%, LKA 1) 8 s Ao
IAE SRR | SR VUATFHLAG 1o Loy 150 1oy R R BR
O Loy T F1 T, 3228 (8] 32) . R POFF 352 ABCD
FEYIEL T8 B A AR W B LA, B2 T Y 4
DU FF ML L AR A R T 1R 2, gk A Y AT ER
ABCD —EAbTE R s 4 &, BC #F 2 B T i ey
ST . A EEEAT 4 R 5 W HAR MBI, 2
=0 A 53206 2 AT 5 A8 shlfo 1o .
FE 1K 5 I8 shBEC 1o WA I 35 500 8 H B
FEIETY N AE R DUAT 1o Tos Ios Ios HAGBR D Tos 15
AT LR (& 3b), BLBT AT EF ¥ 3 B FF 1
PN T R IT A2 B 1 S B T
32 B@FEEANBHEATHAFNMAERCE

W SFEOLRG = A e 4% 56 FH A% 8 6 &
B, K 4 FiR. A& DR G A i A AT,



B EE AP EEA IR R S — B R RRES%

(b
B3 SERANBIXTHAFIG
Fig.3 A six-bar linkage with two sliders
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