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A Novel 6-PUS Parallel Engraving Machine

ZHANG Shi-hui, KONG Ling-fu
( College of Information Science and Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract; A novel 6-PUS parallel engraving machine is presented. Based on the selected mechanism type, the mecha-
nism performances are analyzed in terms of the first and the second order influence coefficient matrixes. So the sizes of the
mechanism, which are better for all the performance indexes of both kinematics and dynamics, can be determined and the
restriction due to considering only the first order influence coefficient matrix in the past is broken through. Therefore, the
theory basis for designing the mechanism size of novel engraving machine with better perfomances is provided.
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1 &|Z (Introduction)

TSR IREZDLZE AL I T Ep B R AR AT
WRETEREM, HFETRREEEZERNE
4 REMTREENILDEABEEE. B TIHEK
WU EARIEE R EER 3h H BRI SRR,
HEYUMRLE T2, 7T R EA R,
TEREGRAMERREZIDLIOBRIE. & T, A3
T —F %R 6-PUS FHBXHLHBEZIHL.

2 BB X Fn4 4R & ( Mechanism type and

coordinate system )
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B EMREMR L. BAEEImE 1 FiR. ~ Fig.1 The model of 6-PUS parallel mechanism
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Fig.2 Coordinate system of 6-PUS parallel

engraving machine mechanism
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For R=10 To 20 //30F &3 B2 LHEEl
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3 BERIYUEBE S 47 0 R ~H B985 % ( Perform-

ance analysis and confirmation of size for
engraving machine)
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SamplePointNumber =0; //FIHALE NP REE AN 0
For x = ¥ X $i M1 BRI To ¥y X BUIE M BAARLES Step 4em
For y = ¥ Y MMM BLAAIR To ¥y Y $HIE B AALH Step dem
For z = ¥ Z S [ B AN To ¥ Z BHIE M BALLE Step 4em
For o = 4% X SRt 6 B AF A To 48 X BhIAT4HMASEA Step 12°
For B=45 Y $UMRAT4H A To 45 Y SMaT4H A A Step 12°
For y = 43 Z SR 4T KRS A To £8 Z BETEHBASS A Step 12°
I RBEA(x, 7, 2, a, B, v) e IMTATHEEFPHA
SRALMIZE LA 9 — B W R JOE B R 3L Frobenius 53K ;

i — R BSERE A 5

SamplePointNumber = SamplePointNumber + 1;
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SR B W R 3B RE B I Frobenius F3(;
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Endif
Endif
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Endfor
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Endfor
Endfor
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Table 1 The sample point numbers of 121 mechanisms in experiment
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Table 2 Six performance indices of some mechanisms

FE | REAR | AREHE | KRFEHE | ANEEEE | ANEERE | ISHERR | REEHERE
1 30962 0.17276 0.17442 0.06236 0.11315 0.01521 0.37454
2 28074 0.18248 0.18171 0.08075 0.13276 0.01456 0.40421
3 25848 0.19128 0.18836 0.09932 0.15184 0.01396 0.43136
4 23252 0.20087 0.19545 0.11897 0.17225 0.01348 0.46030

59 42390 0.21105 0.18995 0. 10050 0.15604 0.01304 0.40233
60 37410 0.21915 - | 0.19537 0.11308 0.17355 0.01257 0. 42606
61 32446 0.22717 0.20041 0.12312 0.19230 0.01216 0.44929

119 28942 0.25779 0.20680 0.12265 0.22596 0.01064 0.47030

120 23998 0.26786 0.21185 0.12116 0.24139 0.01041 0.49500

121 19828 0.27714 0.21610 0.11399 0.25527 0.01017 0.51745
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Fig.7 Atlas of global performance of force and moment
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Fig.8 Atlas of global performance of inertia force
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