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Optimization design of the stability for the plunger assembly

of oil pumps based on multi— target orthogonal test design

WEI Xiae- ling, XUE Bing jun, ZHAO Qiang
(School of Electro Mechanics, Hebei Universiy of Engineering, Hebei Handan 056038, China)

Abstract: In order to solve the problem including huge calculated amount and confirming the weights ur-
reasonably which exist in multi— target orthogonal test method, multi— target orthogonal test design was
optimized by matrix analysis. Three— layer structure model and the layer structure matrix of orthogonal test
were established firstly, then weight matrix of test index can be worked out by matrix of each layer multipl+
cation and the weighs of the factors and levels having influences on the tests’ results can be calculated. Fi-
nally the optimal plan and the important order of the factors’ influences on the tests’ index values can be
determined according to the weights. The results show that the problem of selecting the optimal plan in
multi— target orthogonal test design can be solved very well.
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Tab. 1 Data structural of multi- target orthogonal test
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Tab. 2 The table of the factor’ s level

A B C D
DD_g o/ mm  L_gof mm kx B p/ MPa

(()F., 6 a0 [(2) 4 g

1 15.1 1.6 1. 0x 56 L5 3
) 15.3 1.8 L 5% 36 L7 Tab. 3 The design of the table head
3 14.8 11. 7 1. 0x 30 2.0 A B ¢ D
1 2 3 4
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Tab. 4 The test s scheme, result and cons eusion
Factor Index value
Turn angle
Test A B C D Pulling— out Axial play mm .
number 1 2 3 4 force FN 8,= 7000x (§,- 0.01) 0/_( )
F i
1 1(15.1) 1(11.6) 1(1x50) 1(1.5) 6 000/ 7 20 165. 57
2 1 2(11.8) 2(1.5x 30°) 2(1.7) 6 660/ 7 48 1397
3 1 3(11.7)  3(1x30) 3(2.0) 6 360/ 7 27 157.57
4 2(15.3) 1 2 3 6 1457 6 161. 57
5 2 2 3 1 6 810/7 128 130 7
6 2 3 1 2 62907 25 166.57
7 3(14.8) 1 3 2 56207 28 158. 57
8 3 2 1 3 72107 52 140. 57
9 3 3 2 1 6 4907 56 135.57
K, 905.71 845.95 928.57 919.05
K, 916.43 984.76 918.81 884.29
K; 920 911.43 894.76 938. 81
R 14.29  138.81 33.81 54.52
A3 B2 Cl1 D3
K, 31.66 18 32.30 68.00
K, 53.00 76 36.60 33.60
K; 45.30 36 61.00 28.30
R 21.34 58 28.70 39.70
Al B1 Cl D3
K, 22.00 23.12 22.50 20.52
K, 21.81  19.50 20.76 22.10
K, 20.69  21.88 21.24 21.88
R 1.31 3.62 1.74 1.58
A3 B2 c2 D1
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