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The impact of nanosecond laser parameters on the
machining of 316L stainless steel groove structures

YUAN Jian, HE Bin, ZHANG Junfei, CHEN Guoyan, ZHANG Suorong
Jiangsu University of Technology, Changzhou 213001, Jiangsu, China

Abstract: A systematic study was conducted on nanosecond laser machining of 316L stainless steel groove
structures, utilizing variables such as laser power, repetition frequency, scanning speed, and path interval in an
orthogonal experiment. The evaluation criteria for the experiment' s outcomes were the taper of the groove sidewalls
and the machining depth. The findings indicate that laser power is the primary factor affecting the sidewall taper,
while scanning speed has the most significant impact on depth. The repetition frequency, however, showed negligible
effects on both parameters. Using optimal settings of 16W laser power, 500mm/s scanning speed, 0.01lmm path
interval, and 10kHz repetition frequency, an array of micro-groove structures was successfully fabricated, featuring a
width of Imm, an average depth of 0.92mm, and an average sidewall taper of 78.56° .
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a) L1 b) L2 c) L3 d) L4
e) L5 f) L6 g) L7 h) L8
i) L9 g) L10 k) L11 ) L12
m) L13 n) L14 0) L15 p) L16
B2 ExAWAEEEERER
#®3 EXHBLER
RIEF5 Fd . (mm/s) BotThEIW A HERIKHZ A2 0E] /mm MisEsE R, (0 ) BEEE/um
L1 500.00 4.00 10.00 0.010 66.45 555.00
L2 1500.00 12.00 10.00 0.020 75.63 232.00
L3 2000.00 16.00 10.00 0.025 69.78 167.00
L4 1000.00 8.00 10.00 0.015 76.10 341.00
L5 1000.00 16.00 30.00 0.010 80.20 968.00
L6 2000.00 12.00 20.00 0.010 76.78 350.00
L7 1500.00 8.00 40.00 0.010 74.96 258.00
L8 500.00 16.00 40.00 0.0200 77.25 1079.00
L9 2000.00 4.00 40.00 0.0150 61.15 65.00
L10 500.00 12.00 30.00 0.0150 79.24 1026.00
L11 1000.00 12.00 40.00 0.0250 63.64 323.00
L12 1000.00 4.00 20.00 0.0200 65.80 141.00
L13 1500.00 4.00 30.00 0.0250 52.20 56.00
L14 1500.00 16.00 20.00 0.0150 75.32 447.00
L15 2000.00 8.00 30.00 0.0200 68.97 108.00
L16 500.00 8.00 20.00 0.0250 68.25 478.00
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