B o6 5 xR

294 8 2014 4 8 H
Vol. 29 No. 8 Control and  Decision Aug. 2014

X EHS: 1001-0920 (2014) 08-1522-05 DOI: 10.13195/j.kzyjc.2013.0588

ETF CAIV BOWH = ik it A R3S E 1L

$RL, AR, A
(1. R W2, Kb 410083; 2. WIm R K. T TRER, 915 M1 411201)

O AR AN W Rk, BRSPS N S B TR SR, RS Ak 9 B ARZI R 1)
K2 LASR F A B AR B (CATV) 1 B OB A0 7 i, AVRIE T 2R 2 R A0 7 Wb R BF U &, 38 F 6 e o (Bl A 0
R ST BT (AHP) 773553 K6 R 2 i JR 391 of P RO A REASE 28, 3 DA sl s L A Ak E b AU 19 3 B A 7 . F iR, R
FH CATV B 3B e B A e vk 7 48, AT DASEIN ™ it 4 A= iy JE 1 A E b 1) 8 2808 o

KA DL OO AR (CATV): S iUtn; AEAn T2 s ke

PESES: F224.5 XERFRERD: A

Mechanical product design cost-effective trade-off based on CAIV

HAN Qing-lan', CHNEG Xiao-juan'?, XU Dan*

(1. School of Businesses, Central South University, Changsha 410083, China; 2. Department of Industrial Engineering,
Hu’nan University of Science and Technology, Xiangtan 411201, China. Correspondent: HAN Qing-lan, E-mail:
hancsu@163.com)

Abstract: Aiming at the decision optimization problem of the civil mechanical product design scheme which needs to
consider the customer demand of products function, but also consider cost constraints, the study is made on the concrete
pump truck series performance-cost trade-offs and decision-making using cost as an independent variable(CAIV) method.
The life-cycle costs and performance models are built by using principal component regression and analytical hierarchy

process(AHP) methods respectively. Then the optimal solution is obtained with cost-effective ratio. The results show that

the product life cycle cost targets can be controlled effectively by using the design program traded-off with CIAV.
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F1 = —0.06p; + 0.14p2 4+ 0.139p3 + 0.134p4+
0.127ps + 0.115pg + 0.135p7 + 0.131pg+

0.128pg + 0.054p19 — 0.012p11 + 0.085p12, (2)
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LD Py Py Ps Py Ps P Pr Pg Py Pio Py Pro
Py 1.000
Py 0.134 1.000
Ps 0.138 0.997 1.000
Py 0.065 0.932 0.925 1.000
Ps —0.079 0.779 0.761 0.799 1.000
Ps 0.219 0.883 0.879 0.679 0.617 1.000
Pr 0.173 0.961 0.958 0.830 0.753 0.954 1.000
Py 0.147 0.925 0.911 0.873 0.793 0.792 0.893 1.000
Py 0.139 0.836 0.832 0.650 0.611 0.923 0.926 0.774 1.000
Pio 0.223 0.620 0.629 0.534 0.488 0.607 0.630 0.604 0.560 1.000
Pi1 0.417 0.402 0.408 0.319 0.328 0.473 0.417 0.383 0.327 0.640 1.000
Pio —0.564 —0.025 —0.022 —0.006 —0.019 —0.117 —0.056 —0.053 0.065 —0.312 —0.599 1.000
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1 7.591 63.257 63.257 kS Fy Fo>
2 2.043 17.025 80.282 Py —0.060 0.361
3 0.745 6.212 86.494 Py 0.140 —0.030
4 0.586 4.882 91.376 Ps 0.139 —0.027
5 0.356 2.963 94.339 Py 0.134 —0.060
6 0.260 2.163 96.502 Ps 0.127 —0.074
7 0.223 1.862 98.364 Ps 0.115 0.038
8 0.111 0.928 99.292 P, 0.135 —0.009
9 0.058 0.485 99.778 Py 0.131 —0.021
10 0.016 0.131 99.909 Py 0.128 —0.039
11 0.010 0.084 99.993 Pig 0.054 0.177
12 0.001 0.007 100 Py —0.012 0.339
P2 0.085 —0.423
#£3 MEETHEER
— Fy = 0.361p; — 0.03ps — 0.027p3 — 0.06p,—
LS gean L s 0.074ps + 0.038ps — 0.009p7 — 0.021pg—
Py 0.134 0.847 0.039pg + 0.177p10 + 0.339p11 — 0.423p12. (3)
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T R Fasy dfy dfy sig. W by
logarithmic 0.886 193.993 1 25 0.000 —5094.239 672.185
power 0.924 302.769 1 25 0.000 4.26e-5 1.959
S 0.898 219.197 1 25 0.000 7.701 —6157.223
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LCC =
4.26 x 107°(0.029 3p; + 0.1039ps + 0.103 8p3+
0.092 9p4 + 0.084 4ps + 0.098 7pg + 0.090 Tp7+
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0.441 8py + 0.028p3 + 0.028p4 + 0.066 3ps+
0.163 1pg + 0.062 3p1o + 0.272 Tp1s. (10)
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