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Innovation Design and Prototype System of Variable Freedom Mechanism
Based on Evolution Theory
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Abstract; Aiming at the problems in the existing design research of variable-degree-of-freedom
mechanisms that mainly focused on topological synthesis and lacked of systematic research on its design
process, the evolutionary theory was introduced to complete the design of variable-degree-of-freedom
mechanisms. Firstly, according to the design requirements and pre-defined tree diagram structure, a
“source” tree diagram model was established; secondly, evolution operations such as reproduction,
crossing and mutation were used to expand the mechanism to obtain the tree diagram model of underdrive
mechanism; finally, the tree model graph was transformed into mechanism movement diagram. The
mechanism that met the axiom design criteria and motion requirements was obtained through screening
and evaluation. Based on this, a prototype system for intelligent design of variable degree of freedom
mechanism was constructed. The system included four modules of requirements analysis, evolutionary
calculation, evaluation and screening, and database, which realized intelligent design. The realization
process and programming steps of the system were used to illustrate the operation of each module. Taking
the driving mechanism of picking machine as an example, the validity and rationality of the prototype
system was verified.
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Fig.1 Mechanism of jaw crusher
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Fig.3 Tree graph model after reproduction

&4 SR BLEEPLILAL 1
Fig.4 Mechanism 1 of jaw crusher

KR53 52 i 1E B0 AT LA A5 AL 1 32 2l il B ok
56 BORG UE , 07 ER 43 G JF #2E I AE 08 vl /D LA 19 15
i Nas g R T S AR IS HL A Y 2R T 0 A8
I o

(2) %X

BE SR N B T2 SRl R R E R G R i AT
ALK ¥ 3002 2l B TE LA rh (0 47 8 R U8 I3 3l 1%
16 7 1) s g A, A8 4 IR 2 b AL S Y kT 1
2.3 4 [ Ay A5 B R E 2 7 S0 2R AL AL AL
(FE5) , s 3ot 7 v 2 AR AT 1 BORD 32 3l B O AS &

BlS 22 SCERAR TR A P R
Fig.5 Tree graph model after crossing

A SCARAR REAE AE O B B A JEAT1F 32 Bl R i 1



53 3 HIRR & FT ISR AL A LT S A RO R 393

DU X AILA A e, O 58 8 B AT 55, BRAEE
$ o SN R 2SI F 22 ) A R A AR, 75 22 AT W)

TR0 . B 6 S i ] Sc ik I A B Y el R 2 i
PLEGH .
K6 SPamaEpLpLe 2
Fig.6  Mechanism 2 of jaw crusher
(3) 25

AR S e AU AL BT I B v — A A Y
R, BE R ORI T AL ALY 1 €2 37 22 8 AR 9 Fl . A8
S AR AT L A 32 Bl R R PF B A O AT R S
JEAR , s K i iz S R o s s Rl
LA F BRASE A A LAY 36 107 AN [+ 1 0 55

BEFER | M IE AR 75 AT I 2 SRl 78 2
A R X B A RS T AT R e, ST AR R R
Ve o BlE FPFIE AT 1R s Sh RN AN, A2 SR
P i 7 LR I A5 R S .

x1 WYHEE
Tab.1 Component library

Feis T peifl

a7 ez, oo A D A wE AL AILAG oA A 3
{14 — i 2 3l 1) i O A AR R JEORE AT 2l = AT
AR5 TRIFE MUEFF 2.3 4 ZRIIEE SRR, %
AR S AR VR 1o A 1 % Sl L R DN A9 82 Sl 1S Bk ek
ARFEPE S XA B i al R AR EE L 389 I T SRAT AT A9
PTG A8 A 2850 5 L i A3 1R R BRI 5 2 R AR 1Y
(ERMS

T e as Bl A BAT REALIE , O 1 A E 2
BT 2RI A i LM, A2 LA 3 Fhazs 5800 Y
FEAl b, 3 75 AN INAR R B 29 o ek B, A 72 28 AR T

B 7 SRR LA 3 K AR [ A 7

Fig.7 Mechanism 3 of jaw crusher and its tree graph model
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obtained by evolution operation
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