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Research and Application of Combined Assessment Model for
Engineering Materials Selection
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Abstract On the base of analyzing the advantage and disadvantage of weighted average: fuzzy assessment,
TOPSIS and grey assessment, aimed for the deficiency of single assessment method, combined assessment model
(CAM) is established by combining four kinds of multi-objective methods mentioned above with the theory of serial
number summation and mode theory- Taking the choice of storage pot material under low temperature working condi-
tion as an example. 10 kinds of candidate materials. selected based on functionality and economic. whose weight set of
8 kinds of assessment indexes obtained by analytic hierarchy process: are evaluated by using CAM- The results show
that the 301 stainless steel is the best storage pot material under low temperature working condition. which is in ac-
cordance with the actuality, and conclusion obtained from CAM excels any result of single method- CAM contributes
to atonement for the deficiency of single assessment method in engineering design- It is a powerful tool for making de-
cision in engineering materials selection-
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Table 1 Types and properties of low temperature materials

. WA R SRR w meken swe) SR e
B GEID/MPe ONm' dglem’  XU0/K (em s O) Y
SO A G 770.0 1365 189.00 7.90 16.90 0.040 0.334 0.76
()
310 A ER 4 186.7 1120 210.00 7.90 14.40 0.030 0.334 0.60
(75264 L)
Inconel X-750 #8444 368.0 840 217.00 8.51 11.50 0.330 0.293 2.13
Inconel 718 ##44: 239.0 1190 217.00 §8.51 11.50 0.310 0.293 2.13
Ti-5Al-2.58n £k&4: 176.4 700 112.00 4.46 9.36 0.016 0.376 2.05
Ti-6A1-4V k&4 178.5 875 112.00 4.43 9.40 0.016 0.376 2.25
5 U L2 0 2.0 14 0.42 2.16 99.00 0.001 0.552 30.00
so e 136.0 60 120. 00 8.94 16. 80 0.810 0.293 0.97
2014-T6 4864 75.5 420 74.20 2.80 21.40 0.370 0.686 0.44
5052-0 4554 95.0 91 70.00 2.68 22.10 0.330 0.686 0.46
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Table 2 Evaluation results
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301 AEWM(EWER) 0.7600 1 6.8726 1 0.7671 1 0.8342 1 4 1
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