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Unified Prediction Model for the Mechanical and Electrical Properties of High
Strength and High Conductivity Cu Matrix Composite Materials Based on
Machine Learning Algorithms
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Abstract: Particle-reinforced copper matrix composites exhibit good force-electric performance, but the quantitative
relationship between the characteristic parameters of the reinforcement and the force-electric performance is difficult to
quantify. To establish the relationship between the TiB and TiB, reinforcement and the force-electric performance of copper
matrix composites, greatly improve the strength of the copper matrix and control the change in conductivity within an
acceptable range, a back propagation (BP) neural network and ant colony optimization based copper matrix composite
performance prediction model (ACO-BP-Cu) was proposed. The relationship between the performance of the copper matrix
composites and characteristic parameters was determined via a back propagation neural network, and the model structure
was determined via global optimization of ant colony algorithms. The results show that the ACO-BP-Cu model can
effectively predict the performance of copper matrix composites according to the characteristic parameters of TiB and TiB,,
and have higher accuracy and stability compared with 9 regression algorithms including decision tree, linear regression, and
K-nearest neighbor algorithms.
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Tab.1 Pseudo—code of the proposed model
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Tab.2 Datasets

TiB, TiB  EC/(MS-mm") YS/MPa TS/MPa EL/%
1 5 93.01 130.8926 226.0037 0.079 483
1.25 6.25 92.97 131.5723 223.9588 0.081 161

1.5 7.5 93.05 131.708 3 233.0309 0.082
1.75 8.75 92.95 132.049 6 236.1523 0.075 276
2 4 93.12 131.8612 2399985 0.073 589
2 10 91.45 134.6478 248.8864 0.093 656
225  11.25 91.33 135.7772 2413034 0.074 433
2.5 5 91.32 13432 2452034 0.070204
3 3 91.35 136.8658 2369741 0.053 972
3 6 91.41 135.5054 255.2303 0.079 483
35 7 89.64 138.9401 231.656  0.074 433
3.75 3.75 89.46 138.5877 248.2977 0.067 659
4 2 89.69 137.781 8 245.8859 0.063 402
4 8 89.62 137.579 5 259.006 5 0.071 052
4.5 4.5 89.75 138.2119 249.8559 0.063 402
45 9 88.09 142.6199 239915  0.085343
5 1 88.01 143.2443 244.868 1 0.065 107
5 2.5 87.89 139.967 249.2928 0.066 809
5.25 5.25 88.01 139.9724 255.176 8  0.063 402
6 3 88 137.3904 271.0513  0.068508
6 6 86.44 145.6653 2295201 0.057 411
6.25 1.25 86.48 1439991 253.427  0.066 809
6.75 6.75 86.36 143.1089 251.901  0.059 983
7 35 86.34 1404182 264.7287 0.053 11
7.5 1.5 86.37 136.566 1 281.9353 0.060 839
8 4 84.91 147.3958 240.1849 0.065 107
8.75 1.75 84.84 144.673 4 251.4049 0.063 402
9 4.5 84.74 143.561 2 260.0352 0.054 833
10 2 84.8 140.8585 271.7471 0.050 52
11.25 225 84.69 136.0542 281.1637 0.052 248
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Fig.3 Results of comparative experiments
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