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Automatic Generation Method for Determining Crank Existence
Region of Eight-bar Linkage with Six-bar Group

LU Tianqgi WANG Ye WANG Shiguang ZHANG Ke LI Yonghui LU Huangzhen
( China National Pakaging and Fovd Machinery Corporation, Beijing 100083, China)

Abstract: As planar eight-bar linkages can achieve a more complex kinematic trajectory curve and satisfy
the needs of practical applications better in the field of agricultural machinery, an automatic generation
method for determining the crank existence region of an eight-bar linkage with a six-bar group was hereby
proposed. Compared with the direct solution method of position equations, the numerical iteration solution
of the type transformation method ( NISTTM) was proved to be more simple in solution programme and
more effective in solution time: firstly, all possible initial position solutions of the linkage were solved
based on NISTTM; then, based on each initial position solution, NISTTM was also adopted for kinematic
analysis, effectively avoiding the problem of higher-order nonlinear equations failing to determine the
optimal solution for multiple solutions; finally, the loop without branch defects was screened by using the
Jacobian matrix method. The crank can exist in the loop when the position solutions of the linkage can be
obtained for the whole rotation cycle of the driving link. Based on the above theoretical basis, the crank
existence region of an eight-bar linkage with a six-bar group could be automatically generated in the given
region by a VC + + program combined with OpenGL. The numerical example justified the simplicity,
effectiveness, and practicability of this method, which can help the designer master the distribution of the
crank existence region and be guided to complete the analysis task with no difficulty quickly.

Key words: eight-bar linkage; NISTTM; initial position solutions; Jacobian matrix method; defect

discrimination ; crank discrimination
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Fig.2 Eight-bar linkage with a six-bar group
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Fig.3 Geometric parameters of six-bar group
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Tab.1

Solutions of ¢,

I

S

2.533416 303 591 810 2

—-0.184 485482521058 23

2 -0.207 325 992 954 328 77 2.301 841 160 350 656 3
3 0.310 779 862 634 723 24 1.589 792 368 998 314 4
4 0. 799 294 585 905 031 55 -1.203 512 659 191 631 2
5 1.452 130 070 419 327 -0.535216 747 307 995 51
6 1.433 776 799 763 950 8 -0.269 098 455 630 591 43
7 0. 159524 011 236 532 07 —-0.987 194 048 725 4397
8 0. 248 674 341 409 733 49 0.968 587 152 466 521 72
9 -0.979 965 703 334 056 97 0.626 777 009 181 687 22
10 -0.885027 571 306 362 67 0.572 232174 018 893 81
11 -0.796 802 805 428 278 64 0.515 188 697 336 904 09
12 -0.724 193 463 437 830 75 0.463 187 447 839 1817

13 0.118 436 368 925 243 94 0. 605 860 476 070 604 45

14 -0.038 814 503 405 669 686 0.430 938 833 498 482
15 0.382929 627 759 760 03 —-0.576 584 231 540 077 43
16 0. 673 726 169 746 974 86 —-0.126 448 322 939 874 79
17 0. 606 282 243 932 517 73 —-0.223 459 604 036 941 82

18 0. 392 641 784 605 638 59 —-0.028 592 501 354 133 906

®2 1, HEEMRE

Tab.2 Reasonable solutions of ¢,

b Bl JE
1 0.159524 011236 532 07 -0.987 194 048 725 439 7

2 0.248 674 341 409 733 49 0.968 587 152 466 521 72

(b) L HE 2
&5 B 50 B K

Direct solutions of position equation
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Fig.6  Two position solutions for two-bar group
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