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Quantitative Investigation on Surface Color of Pink Copper Alloy Based on

Orthogonal Analysis
Chen Zhongping'?, Xiang Chaojian', Zhang Xi', Yang Chunxiu', Lou Huafen'
(1.Beijing Branch Kunming Metallurgy Research Institute Co., Ltd.;
2.School of Materials Science and Engineering, Central South University)
Abstract ; Orthogonal experiment was designed for the composition of CuNiAlFeSnBCe alloy, and the surface color
of the alloys were described according to the CIELAB color system, which were measured by the spectrophotome-
ter. Variation law and significant influence of chromaticity parameters with Ni, Fe, Sn, B, Ce content were ex-
plored, and the quantitative result of surface color of pink copper alloys were presented. The results indicate that
the element with the most significant influence on a * is Ni, and the influence sequence is Ni>>Ce>>B>Fe>Sn.
The element with the most significant influence on a * is Ni, which is followed by Ce, and the influence sequence
is Ni>>Ce>Fe>Sn>B. The value of ¢ * and " of pink copper alloys can be obtained by the trend analysis and
polynomial regression analysis to acquire optimal composition. Therefore, the optimal chromaticity parameters of
pink copper alloy can be forecast, which meet the requirement of the test.
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Tab.1 Five-factor and four-level orthogonal table %
K - A%
w (Ni) w(Sn) w(Fe) w(B) w(Ce)
1 4 0.1 0.5 0.002 0.005
2 5 0.3 1.0 0.005 0.010
3 6 0.5 1.5 0.007 0.015
4 7 0.7 2.0 0.010 0.020
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Tab.2 Orthogonal design and results

s : - - : :

Ni Sn Fe B Ce a’ b*

1 1 2 3 2 3 7.6 13.7
2 3 4 1 2 2 6.5 13.1
3 2 4 3 3 4 6.4 12.9
4 4 2 1 3 1 6.3 12.7
5 1 3 1 4 4 8.0 14.4
6 3 1 3 4 1 6.6 12.6
7 2 1 1 1 3 7.2 13.4
8 4 3 3 1 2 6.6 12.3
9 1 1 4 3 2 8.1 14.2
10 3 3 2 3 3 6.4 12.4
11 2 3 4 2 1 7.2 14.0
12 4 1 2 2 4 5.9 12.0
13 1 4 2 1 1 7.9 15.3
14 3 2 4 1 4 6.6 12.4
15 2 2 2 4 2 7.1 13.1
16 4 4 4 4 3 6.3 12.4
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Tab.3 Orthogonal analysis table
& 52} Ni Sn Fe B Ce

K 7.900 6.950 7.000 7.075 7.000

Ky 6.975 6.900 6.825 6.800 7.075

) Ku 6.525 7.050 6.800 6.800 6.875

“ Ky 6.275  6.775  7.050  7.000  6.725
W% R 1.630 0.208 0.250 0.270 0.350
BEME P 0.0068 05063 0.4507 0.3775 0.326 7

1 14.400 13.050 13.400 13.350 13.650

il 13.350 12.975 13.200 13.200 13.175

b Il 12.625 13.275 12.875 13.050 12.975
I\ 12.350 13.425 13.250 13.125 12.925

W2 R 2.050 0.450 0.520 0.300 0.730
BEM P 00046 0.2303 0.2001 0.5050 0.078 4
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Fig.2 Influence trend of Ni content ona” and 6"
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