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Approximate Synthesis of 5-SS Multi Link Suspension System
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Abstract

Dimensional Synthesis, which is a part of kinematic synthesis, is to determine the dimensions of a
mechanism of preconceived type for a specified task and prescribed performance. In this paper, in an effort to
provide designers with flexibility, a dimensional approximate synthesis method is presented for utilizing
prescribed tolerance on both the displacement and joint positions of a mechanism to be synthesized. For this,
a constrained optimization problem is formulated with displacement parameters and joint positions as

variables. The proposed method is applied to the synthesis of a 5-SS multi link suspension mechanism. The
method discussed here, however, can be easily applied to any mechanism of which the kinematic constraint

equations can be derived.
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Fig. 1 5-SS multi link suspension
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Table 2 Tolerance bounds of precision points
W/X position W/Y position WI/Z position o (Toe) B ¥ (-Camber)
(mm) (mm) (mm) (deg) __(deg) (deg.)
43.233+ 1.7 705.83 + 1.18 45 0.3437£0.03 | -1.8600+026 | 2.3404 +0.28
-45.856 + 1.7 710.17 + 118 25 -0.1857£0.03 | -1.4021+0.26 | 1.6374+0.28
-48.366 + 1.7 713.05+ 1.18 5 -0.0791 £0.03 | -0.9645+0.26 | 1.0466 + 0.28
-50.762 + 1.7 714.50 + 1.18 -15 -0.0183£0.03 | -0.5535+0.26 | 0.557200.28
-53.043+ 1.7 71452+ 1.18 -35 0.0026+0.03 | -0.1750+0.26 | 0.16262 £ 0.28
-54.14 713.98 -45 0 0 0
-55.209 + 1.7 713.07+ 118 -55 -0.0101 £0.03 | 0.16432+026 | -0.1394+0.28
-56.251 1.7 711.79 + 1.18 -65 -0.0268 £0.03 | 0.31698+0.26 | -0.2552+0.28
-58.252+ 1.7 708.04 + 1.18 -85 -0.0755£0.03 | 0.58276 £+0.26 | -0.412540.28
-60.151 + 1.7 702.63 + 1.18 -105 -0.1352+0.03 | 0.78635+0.26 | -0.4601 £0.28
AE9) 7 = asmm)o] WiF 2 H e Am W Ta;)lt.elz Toleranc; bounds of joYint positions émm)
o oin
N %2 FAARL 2F AR A4 0%z @ A, |-1033£50|612.27+20] 89.56 % 50
428 258 UFIJES g TN =T
‘_ Ao 32.0+20 |383.25+20| 952+20
H ojdgeg Eds As #de] 5= 4 4 B, -51.50 + 50 | 606.53 + 20| 92.62 + 50
B Y W HeE 80%E AN £5& HA — e ——
Selom Az} 592 po| Wae AnS 7} B, -127.0£20(383.25 + 20| 106.2 £ 20
il uﬂﬂz}o] oy Be 2Aow 9 C -47.10 50 [624.92 + 201 -142.0 + 50
Az B; E.‘g- gi]owb 00;150; Se o Co 5565203232420 |-110.7+20
;4— ta;i /g‘;qs}a] AL Eﬁ; ‘;ﬂg ;aﬁ} D, -88.59 + 50 | 651.05 + 20| -138.8 + 50
N o o ey o D, | -358+20 [314.75+20] -67.6 £ 20
A gE EE Abgs Bt oA Mstd & H, |-174.2+50]633.51 £20] -88.3 £ 50
S 2R G 22 6 4ol AAE T T, 158+ 20 | 360.5 £ 20 | -66.6+ 20
A Table 4 Synthesized mechanism for example 4 (mm)
(1. 71E F7HEA9 E5dA ABFE FALH Jomnt X Y 7
TAE UHAFES A4 A -14.8378 | 617.6600 | 87.7828
Q). ¥ WHE 0% FAAY LAY A Ao 32.1071 | 3772097 | 96.5125
2 pEssE By B, -56.7320 | 612.8015 | 91.4867
B, -126.8302 | 376.1041 | 108.0593
(3). Y BIE 0% AT BE 0+ 1.5° C, -43.3965 | 621.8877 | -140.5081
2 AA3 AYAY} FAE UBEIIEE G4 Co -56.2307 | 325.6700 | -111.6130
. o D, -84.4566 | 649.0308 | -137.4288
(4). AH] dskeh B¢ WS 70%2 FaAzl D, | 3585761 | 317.2195 | -69.3119
A e AHIES WA H, | -168.9052 | 6320318 | -88.6256
(5). AW W3ksl ES WEHE 0% HAAT T T, -158.3859 | 363.2374 | -67.4970
BE 0+ 1.5°2 AT ALY FaE n=3
5= 94
(6). Ay W3} EL HIE 0% HL, BE
0+15° % MAsn & A9 v 2F 55
80%= ZAAIY AYHFA FAE UHEFIES
A
e AME A AT BMRAY, 7 2

ES9 9RE EUZ 3o g2 ZUE HAY
A 29 FE FAE HAH Table 39 E7)] 3

Fig. 4 Kinematic model of example 4
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