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Development and Implementation of Algebraic Elimination Algorithm
for the Synthesis of 5-SS Spatial Seven-bar Motion Generator
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Abstract

Dimensional synthesis of planar and spatial mechanisms mostly requires solution-finding procedure for

a system of polynomial equations.

In case the system is nonlinear, numerical techniques like

Newton-Raphson are often used. But there are no logical ways for finding all possible solutions in
such iterative methods. In this paper, algebraic elimination is used to get all solutions for the synthesis
of 5-SS spatial mechanism with seven prescribed positions. The proposed algorithm is more suitable for
computer implementation and takes less time than existing one. Two numerical examples are given to

demonstrate the implemented algorithm.
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Table 1 Prescribed positions for S-S dyads

i X Y Z a(deg)| B(deg)| 7 (deg)
1 0 0 0 0 0 0

2 20 20.56 -4.99 -1.41 0.4 0.37
3 40 54.8 -16.26 | -542 0.04 -0.46
4 60 101.07 | -4368 | -13.71 { -2.77 -4.74
5 80 ’7 12358 | -7287 | -1963 | -b53 | -10.05
6 100 13238 | -9747 | -2284 [ -702 -14.8
7 120 136.11 | -120.25 | -24.63 -7.71 -19.32
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Table 2 All solutions of the S(a, b, ¢)-S(d e f) dyads for example 1

229

b c d e f
-236.770 -407.499 -729.726
-472.571
-259.933

163334
97.096

303760

10 615.686 -349.852 69.187 -188.829 725.147 -283.304
11,12} -216.177 ¥2.559{ | -86.068 365221 | -20612F14.216; || -245.746 F11.958; | ~106.475 ¥39.184i | —411.720 F42.275i
13,14 | 88677 F75.201i | -89.742 +111.503{ | -307.771 £255.334i | -47.802 +6.640i | 42.098 + 108.678i | -348.681 +337.826i
15,16 200,331 +65.480i | 39.196 F40.699; | -246.686 +117.220i | 1.669 +62.410i | 130.935 F31.219i | -659.844 + 161623
17,181 313160 F80.912; | -159.878 T67.730i | -309.569 +£210430i || 97630 F66.347i | -219.650 +12.947i | -820.323 + 375.250i
19, 20| 453.235 + 264.909i] 340.520 T155.397i | -375.043£120.193i || 411.403 + 282.8507 | 271.284 F276.580i | -810.708 + 298.533i

Fig. 3 Kinematic model of a synthesized 5-SS

mechanism
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Table 3 Joint positions for given suspension

S-S a b c d e f
1 | -103 | 6123 | 896 | 320 | 3832 | %2
2 | 515 | 6065 | 926 | -127.0| 3832 | 1062
3 | <471 | 6249 | -142 | -556 | 3232 | -1106
4 | -836 | 6511 | -1388] -3580 | 3147 | 676
5 | -1742 | 6335 | -883 | -1580 | 3605 | -666 Fig. 7 All possible S-S links
wheel center (~54.1, 714.0, -45)

Fig. 5 Kinematic model of given suspension Fig. 8 Changed model with replaced links
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