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Optimization of geometrical parameters of bolted flange by

modified response surface method

JIANG Guoging, CHEN Wanhua, WANG Yuanxing
( China Aerodynamics Research and Development Center, Mianyang 621000, China)

Abstract: In consideration of the limitation of TRSM ( typical response surface method) , a MRSM ( modified response surface method ) which

was based on the inner connection between optimization parameters and appointed response was put forward. Several numerical experiments were

conducted , and the results were compared with the predicted values of both models. The comparative results show that the MRSM's predicted values

are more uniform than TRSM's and the max error absolute value is smaller than TRSM's. By using genetic algorithm, the MRSM is optimized whose

aim is to minimize the weight of flange and an ideal result is obtained.
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Tab.1 Numerical test one
RIS
1 2 3 4 5 6 7 8 9 10 11 12 13

t, B 1y =4 14 16 18 20 22 24 26 28 30 32 34 3 38
1, A4k 1, =8 14 16 18 20 22 24 26 28 30 32 34 36 38
1, L1, =12 14 16 18 20 22 24 26 28 30 32 34 36 38
t; A4k, =16 2 3 4 5 6 7 8 9 10 11 12 13 14
t; 254k, 1, =26 2 3 4 5 6 7 8 9 10 11 12 13 14
1y 54k 1, =36 2 3 4 5 6 7 8 9 10 11 12 13 14
x2 HERKKR—
Tab.2 Numerical test two
A oass

1 2 3 4 5 6 7 8 9 10 11 12 13

£,/ mm 16 20 24 28 32 3 14 18 22 26 30 34 38

£/ mm 2 3 4 5 6 7 8 9 10 11 12 13 14

BUH IR AL 0.443 0.383 0.342 0.317 0.296 0.283 0.120 0.128 0.131 0.135 0.140 0.143 0.144
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Tab.3 Numerical test three
At Tass
1 2 3 4 5 6 7 8 9 10
1,/ mm 16 19 23 28 34 36 14 18 22 26
3/ mm 2 3 4 5 6 7 8 9 10 11
CAE R R[] 0.443 0.344 0.320 0.317 0.319 0.283 0.120 0.128 0.131 0.135
22 LSS IR F0 0 0.428 0.319 0.2806 0.328 0.459 0.277 0.131 0.128 0.128 0.131
1R/ % -3.48 -7.38 -10.61 3.50 43.71 -2.10 8.81 -0.16 -2.24 -2.66
& TEA R T AR 0.458 0.355 0.321 0.313  0.318 0.297 0.117 0.130 0.139 0.145
1R/ % 3.40 3.33 0.22 -1.14 -0.37 4.87 -2.78 1.40 6.49 7.55
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Tab.4  Flange structure comparison before and
after optimization
x,/mm %,/ mm M,/ ke
LAk AT 26 10 1.096
ffeia 14.00 6.70 0. 424
AR R/ % -46.15 -32.96 -61.36
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