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The robust design of mine pneumatic pump based on response surface
methodology and uniform design

WEI Xiao-ling, YU Zhi-fu, WANG Hong-wei
(School of Mechanical and Electrical Engineering, Hebei University of Engineering, Handan 056038, China)

Abstract; Aimed at the low efficiency and big noise of mine pneumatic pump assistant drain, and based on the re-
lated factors influencing the pneumatic pump performance under production experience and field usage, made ro-
bust design through establishing the response surface model between response value and influencing factors. Then
used the orthogonal experimental design to get the main factors of affecting the pump efficiency to make the stabile
area by steepest arising method. Finally, fitted the second-order response surface model around the stabile point by
using the response surface methodology of uniform experimental design to get the best solution of pump efficiency.
The validate result makes that the pump efficiency raises 12. 63% and the fluctuation reduces, the quality improves
and reaches the robust design’s aim.
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Table 1 Analytical factors and levels for RSM
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Fig. 1 The experiment system of mining wind-driven water pump
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Table 2 The variance analysis of single fitting model
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Table 3 Experimental design of steepest

ascent and corresponding responses
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Table 4 The factors level and experiment results
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