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

Laser Power Scan Speed — Inpgt Variables
W mm/s w h Ry, Rn
pm pm % %

300 2200 84.72 2382 2813 5244
300 2000 101.54 2548 2040  46.92
300 1800 101.37 3228 1556  30.52
300 1600 121.44 3546 1140  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 41.77 442 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 1349 3491 57.18
195 2000 81.92 1538  24.64  43.85
195 1800 92.32 1997 1169  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 1075 6932 7817
90 2000 24.45 11.89  69.65  77.79
90 1800 34.21 1581 6712  73.62
90 1600 34.86 18.87 6525  74.30
90 1400 36.39 2409 66.15 7342
90 1200 4417 2565 6222  72.63
90 1000 50.11 2677 6024  70.36
90 800 78.20 2841 4560  65.13
90 600 101.80 3056 2513  55.88
90 400 106.06 3530 1731 4831
90 200 130.88 3039 1437 4091
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Figure S1. The surface morphology of SLM-fabricated single tracks from TiB,/AlSi10Mg powder on
Al alloy substrate (all at the same magnification). (a) P =300 W and V =2200 mm/s; (b) P =300 W and
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
V = 1400 mm/s; (f) P =300 W and V = 1200 mm/s. .
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Figure S2. The surface morphology of SLM-fabricated single tracks from TiB,/AlSi10Mg powder on
Al alloy substrate(all at the same magnification). (a) P =300 W and V = 1000 mm/s; (b) P =300 W and
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
=200 mm/s.
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Figure S3. The surface morphology of SLM-fabricated single tracks from TiB,/AlSi10Mg powder on
Al alloy substrate (all at the same magnification). (a) P =195 W and V =2200 mm/s; (b) P=195 W and
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
V = 1400 mm/s; (f) P=195 W and V = 1200 mm/s.
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Figure S4. The surface morphology of SLM-fabricated single tracks from TiB,/AlSi10Mg powder on
Al alloy substrate(all at the same magnification). (a) P =195 W and V = 1000 mm/s; (b) P =195 W and
V =800 mm/s; (c) P=195 W and V = 600 mm/s; (d) P =195 W and V =400 mm/s; () P =195 W and V
=200 mm/s.
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Figure S5. The surface morphology of SLM-fabricated single tracks from TiB,/AlSi10Mg powder on
Al alloy substrate(all at the same magnification). (a) P=90 W and V =2200 mm/s; (b) P=90 W and V
= 2000 mm/s; (c) P=90 W and V = 1800 mm/s; (d) P =90 W and V = 1600 mm/s; (¢) P=90 W and V =
1400 mm/s; (f) P =90 W and V = 1200 mm/s.
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Figure S6. The surface morphology of SLM-fabricated single tracks from TiB,/AlSi10Mg powder on

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

mm/s.
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