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Table S1. The values of four evaluation indicators for all the parameter combinations. 10 

Laser Power 

W 

Scan Speed 

mm/s 

Input Variables 

𝒘̅ 

μm 
𝒉̅ 

μm 

𝑹𝒘 

% 

𝑹𝒉 

% 

300 2200 84.72 23.82 28.13 52.44 

300 2000 101.54 25.48 20.40 46.92 

300 1800 101.37 32.28 15.56 30.52 

300 1600 121.44 35.46 11.40 26.74 

300 1400 135.40 37.59 6.43 16.70 

300 1200 138.70 42.23 5.81 18.40 

300 1000 157.60 47.09 5.44 16.97 

300 800 176.54 41.77 4.42 16.82 

300 600 190.58 39.01 3.20 15.43 

300 400 233.42 26.76 1.83 15.29 

300 200 251.70 20.16 1.63 15.91 

195 2200 73.43 13.49 34.91 57.18 

195 2000 81.92 15.38 24.64 43.85 

195 1800 92.32 19.97 11.69 26.80 

195 1600 99.27 22.89 8.88 21.70 

195 1400 106.43 26.05 8.68 19.35 

195 1200 122.63 29.41 8.04 17.75 

195 1000 127.82 32.31 7.41 17.47 

195 800 142.33 33.95 6.56 18.59 

195 600 160.40 35.46 5.18 19.69 

195 400 172.15 32.98 4.10 19.33 

195 200 188.75 27.95 3.65 19.10 

90 2200 23.36 10.75 69.32 78.17 

90 2000 24.45 11.89 69.65 77.79 

90 1800 34.21 15.81 67.12 73.62 

90 1600 34.86 18.87 65.25 74.30 

90 1400 36.39 24.09 66.15 73.42 

90 1200 44.17 25.65 62.22 72.63 

90 1000 50.11 26.77 60.24 70.36 

90 800 78.20 28.41 45.60 65.13 

90 600 101.80 30.56 25.13 55.88 

90 400 106.06 35.30 17.31 48.31 

90 200 130.88 30.39 14.37 40.91 
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Figure S1. The surface morphology of SLM-fabricated single tracks from TiB
2
/AlSi10Mg powder on 13 

Al alloy substrate (all at the same magnification). (a) P = 300 W and V = 2200 mm/s; (b) P = 300 W and 14 
V = 2000 mm/s; (c) P = 300 W and V = 1800 mm/s; (d) P = 300 W and V = 1600 mm/s; (e) P = 300 W and 15 
V = 1400 mm/s; (f) P = 300 W and V = 1200 mm/s. . 16 
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Figure S2. The surface morphology of SLM-fabricated single tracks from TiB
2
/AlSi10Mg powder on 20 

Al alloy substrate(all at the same magnification). (a) P = 300 W and V = 1000 mm/s; (b) P = 300 W and 21 
V = 800 mm/s; (c) P = 300 W and V = 600 mm/s; (d) P = 300 W and V = 400 mm/s; (e) P = 300 W and V 22 
= 200 mm/s. 23 
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Figure S3. The surface morphology of SLM-fabricated single tracks from TiB
2
/AlSi10Mg powder on 26 

Al alloy substrate (all at the same magnification). (a) P = 195 W and V = 2200 mm/s; (b) P = 195 W and 27 
V = 2000 mm/s; (c) P = 195 W and V = 1800 mm/s; (d) P = 195 W and V = 1600 mm/s; (e) P = 195 W and 28 
V = 1400 mm/s; (f) P = 195 W and V = 1200 mm/s. 29 
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Figure S4. The surface morphology of SLM-fabricated single tracks from TiB
2
/AlSi10Mg powder on 32 

Al alloy substrate(all at the same magnification). (a) P = 195 W and V = 1000 mm/s; (b) P = 195 W and 33 
V = 800 mm/s; (c) P = 195 W and V = 600 mm/s; (d) P = 195 W and V = 400 mm/s; (e) P = 195 W and V 34 
= 200 mm/s. 35 
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Figure S5. The surface morphology of SLM-fabricated single tracks from TiB
2
/AlSi10Mg powder on 38 

Al alloy substrate(all at the same magnification). (a) P = 90 W and V = 2200 mm/s; (b) P = 90 W and V 39 
= 2000 mm/s; (c) P = 90 W and V = 1800 mm/s; (d) P = 90 W and V = 1600 mm/s; (e) P = 90 W and V = 40 
1400 mm/s; (f) P = 90 W and V = 1200 mm/s. 41 

  42 

图像的真彩色视图 - VitroImage0613cbba9bbf4f2886adb73af1…
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Figure S6. The surface morphology of SLM-fabricated single tracks from TiB
2
/AlSi10Mg powder on 44 

Al alloy substrate(all at the same magnification). (a) P = 90 W and V = 1000 mm/s; (b) P = 90 W and V 45 
= 800 mm/s; (c) P = 90 W and V = 600 mm/s; (d) P = 90 W and V = 400 mm/s; (e) P = 90 W and V = 200 46 
mm/s. 47 
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