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Fig.1 Six-bar linkage
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var theModel = new OptModel;

// B E LA Y 44 FR.

theModel. setModelName("sixbar”) ;
/) BE DA B R (A,
theModel. setVariable("A” , 1500 );

// THEADLAEIR d H AR R EUE
// FZY o R B A

function eval( ) {---}

/) BERARESEL

SQP. setMINMAX( —1 );

SQP ;

// A8 TR AR A 4 A A Ak SR

Solver. initialize( theModel ) ;
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w N = O

var Solver =

— = =
~N O Ul

do{
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19 eval();

20 // BT AR

21 Solver. renewModel( theModel ) ;
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Tab.1 Design variables of six-bar linkage optimization model mm
I S a b L L, Ls R Re
w1 1411.00 280. 000 879. 000 1 495.00 1.014.00 237. 000 1 112.000
SLP 1489, 21 330. 803 778. 950 1414.00 1549.98 213.191 967. 175
SQP 1424.95 247. 965 901. 324 1431.41 1243.04 265. 293 1113.920
GA 1 500. 00 450. 000 848. 000 1 385. 00 1 429. 00 265. 000 1 199. 000
k2 NEATHATEZ A 600
Tab. 2 Six-bar linkage kinetic performance
) <
Bt % 0/ K B af B
(mme+s ') (mme+s 1)
WItR I 139 1.58  1329.0 396
SQP b4 144 1.50 1315.6 437
Lk 100 -S Pﬁ:ﬂ: B
SLP 1)}44:2;(%% 119 2,02 1700.0 ?63 _____ SSPﬁ:ﬂ:
GA ik 3 140 1.57 1 347.0 514 L L
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ool H 4 HURE A AL B B TR Sk B 2 b B
#N Fig. 4 Comparison of mechanical press slider speed
E 750 curves in impact forging
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Fig. 3 Comparison of mechanical press slider speed curves
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Tab. 3 Design variables of improved six-bar linkage optimization model mm
PSS a b Ly Ly Ls R R,
B4R BET 1500 450 848 1385 1429 265 1199
SLP 1 500 449 793 1379 1123 209 1032
SQP 1492 414 740 1455 1395 221 1 100

GA 1 444 207 790 1388 1445 271 1208
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Tab.4  Six-bar linkage performance of initial design

and optimal design

Bt 5 % 0/

K uw/(mme+s ') u/(mmes 1)

(LR any 150 1.40 1329 411
SQP ik 2R 132 1.73 1468 371
SLP kg5 129 1.79 1510 340
GAfifbZ5 R 140 1.57 1347 514
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Fig.5 Comparison of mechanical press slider stroke

curves (using improved initial value)
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Fig. 6 Comparison of mechanical press slider speed

curves (using improved initial value)
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Fig. 7  Comparison of mechanical press slider speed curves
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Optimization design for six-bar linkage of mechanical press

YANG Chun-feng', ZHANG Sheng', LI Yun-peng’', CHEN Biao-song', LIU Ning’

( 1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology,

Dalian 116024, China;

2.CFHI Dalian Design and Research Institute, Dalian 116600, China )

Abstract: Based on a practical mechanical press structural parameters, a dynamics optimization model

of six-bar linkage is optimized by SiPESC. OPT, which is independently-developed optimization

software for general purpose. A combined stochastic-gradient optimization method, combining genetic

algorithm (GA) with sequential quadratic programming (SQP) algorithm and sequential linear

programming (SLP) algorithm, is utilized for optimization calculation. The performance measures of

the mechanical press, maximum speed of forging process and advance-to-return ratio, are improved.
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