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Properties of WC-based composite matrix by mixture design
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Abstract: The effect of the content changes of WC, YG8 and 663 — Cu on the bending strength of the WC based
composite is investigated by the mixture design. The content changes of the three components have significant
effects on the bending strength of the matrix with or without diamonds, and the effects exhibits linear model
relations. The related regression equations are obtained. and the order of the effect of the results is as follows: YG8
>WC>663 — Cu. Besides, the content changes have less effects on the bending strength loss rate, indicating that
the diamond retention cannot be effectively improved by adjusting the proportion of WC, YG8 and 663 — Cu in WC
based composites.
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Table 1 Formulation of WC-based composite matrix material %(

ErRE wC YGS Ni Mn 663 - Cu
1 0 15 5 5 75
2 0 30 5 5 60
3 10 30 5 5 50
4 14 15 5 5 61
5 15 0 5 5 75
6 20 30 5 5 40
7 27 15 5 5 48
8 33 24 5 5 33
9 35 0 5 5 55
10 40 30 5 5 20
11 43 3 5 5 44
12 44 14 5 5 32
13 55 0 5 5 35
14 55 15 5 5 20
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Table 2 Test results of bending strength of

different matrix formulations MPa
JRIEFL TS os oD JRIER TS os oD
1 778 436 8 950 518
2 925 498 9 860 486
3 907 538 10 1100 598
4 798 448 11 935 510
5 702 422 12 905 506
6 992 563 13 943 506
7 935 527 14 980 529
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Table 3 Variance and regression analysis results

A 5 A AME HHFE O OFME O PM
gl 112900.00 5 22584.10 13.17 0.0011
LHIRA 107000. 00 2 53484.06 31.20 0.0002
WC * YG8 4045.99 1 4045.99  2.36 0.1630
WC * 663 - Cu 221.91 1 221.91  0.13 0.7283
YG8 * 663 - Cu 1839.73 1 1839.73  1.07 0.3305
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bending strength of matrix without diamond
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Fig.2 TFitting effect of regression equation of

bending strength of matrix with diamond
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Fig.3 Bending strength and strength loss rate of specimens
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Table 3 Variance and regression analysis results of strength loss rate

A 5 i EM AWME Bz F{i P14
[ 0.002761000 5  0.000552300 1.980 0.1861
KPR AMBA  0.001545000 2 0.000772300 2.770 0.1218
WC % YG8 0.000004732 1 0.000004732 0.017 0.8996
WC*663-Cu  0.000352200 1  0.000352200 1.260 0.2936
YG8 % 663 ~Cu 0.000170800 1 0.000170800 0.610 0.4563
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