55 38 %45 3 1] C K 2 e Vol.38 No.3
20134 3 H JOURNAL OF CHINA COAL SOCIETY Mar. 2013

XEHS:0253-9993 (2013 ) 03-0505-07

ETFNSCA-IEEEESHSHAUEMSIZIEE
IR EX =i grany

% B HE

(L AL TR RS U TR B 30T BB 12300052, KGEFE TR Toll 45 /0 i B K A e s 107 K% 11602353, [
L s A IRSTEA R dbat 100011)

B OE R TERAARIT L TERIBERARARBEXT T ERES, TR TEAEEL>HR
Sl Q) BEAL G 45 15 4% 5015 ShAE JE T S MARAEET P AL 3R T T SE AR R e BB Bk,
B AR BEALA A BT VI 4B E 4 09t LT | SRR NSGA- 1 S0k % b1 i SEAUAZ 5 55 30 ) 4 vk 515 3)
e BT SE AR AR BT, 2R TP A 504 @) bk vk A S REA | 25 th 3E Bh AL M 09 AR AR AEAL I B 52 41
W% R AR B AT B 0 s v A1 S AL 69 X AE 6

LG . 045 ;15 BB T ST AR AL R AU NSCGA- I H ok

HRE S ESTD421. 6 M EKRERD A

Reliability-based robust design for kinematic accuracy of the plow plane
chain mesh with arbitrary distribution parameters base on NSGA-II algorithm
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(1. College of Mechanical Engineering, Liaoning Technical University, Fuxin 123000, China ;2. State Key Laboratory of Structural Analysis for Industrial
Equipment , Dalian University of Technology ,Dalian 116023, China ;3. China National Coal Mining Equipment Co. ,Lid. ,Begjing 100011, China)

Abstract ;: By combining the reliability-based optimization design theory ,the reliability sensitivity technique and the ro-
bust design method , the reliability-based robust design for the kinematic accuracy of the plow chain with arbitrary dis-
tribution parameters was discussed extensively. Subsequently, a numerical method for reliability-based robust design
was proposed. Under the condition that the first four moments of basic random parameters are available , NSGA-II algo-
rithm computer programs based on this model can be used to complete the reliability-based robust design for kinematic
accuracy of plow chain accurately and quickly. Based on the proposed models, an example shows that the proposed
method is practical and effective.
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Table 2 Kinematic accuracy reliability and locus of point M

i a;/(°) X/mm Y/mm R, R,
1 10 -22. 660 142. 206 0.999 918 958 8 0. 999 965 188 0
2 25 -95.077 107. 073 0. 999 954 990 4 0. 999 953 584 3
3 40 -123. 634 72.127 0.999 977 086 4 0.999 932 714 6
4 55 -142. 045 -8.568 0. 999 984 995 2 0. 999 930 293 4
5 70 -133.229 -52.019 0. 999 987 866 3 0. 999 954 667 5
6 85 -87. 674 -108. 253 0. 999 980 804 3 0.999 973 848 9
7 100 -40.917 ~138. 064 0.999 937 553 8 0. 999 997 034 5
8 115 41.636 ~136. 345 0. 999 968 533 6 0. 999 991 160 2
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Table 3 Engagement stress locus of point M
75 a;/(°) X'/mm Y'/mm | X-X" | /mm | Y- | /mm |'S | /mm
1 10 -22.659 6 142.205 8 0. 000 4 0. 000 2 0. 000 447
2 25 -95.076 9 107. 072 8 0. 000 2 0. 000 2 0. 000 282
3 40 -123.634 5 72.127 3 0. 000 5 0.000 3 0. 000 583
4 55 -142.0459 -8.568 9 0. 000 9 0. 000 9 0.001 772
5 70 -133.230 5 -52.020 8 0.001 5 0.001 8 0.002 343
6 85 -87.675 8 -108.254 2 0.001 8 0.001 2 0.002 163
7 100 -40.918 1 -138.065 0 0.001 1 0.001 0 0.001 486
8 115 41.636 5 -136.3453 0. 000 5 0. 000 3 0. 000 583
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