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Abstract: In order to reduce the secondary electron emissivity of the surface of 3161 stainless steel, an ar-

ray of grooves and grids that can reduce the secondary electron emissivity of the surface of stainless steel
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was designed. The designed arrays were pmachined by laser assisted water jet technology and the surface
secondary electron emission rate was detected. First, the grooves and grid arrays were designed to reduce
the number of secondary electron emissions using CASINO simulation software. Then the response sur-
face method was used to study the effect of laser assisted water jetting process parameters on the depth-to-
width ratio of the grooves, and a regression prediction model of the grooves’ depth-to-width ratio was ob-
tained to obtain the combination of maximum depth-to-width ratio processing parameters. Finally, the la-
ser assisted waterjet machining of grooves and grid arrays was carried out, and the secondary electron emis-
sivity of the surface was detected. The experimental results show that the secondary electron emissivity of
the groove and lattice array surfaces decreased dramatically, with the peak secondary electron emissivity of
1.48 and 1. 25, respectively, which are 36. 50 % and 46. 35 % lower than that of the unprocessed surface
with the peak secondary electron emissivity of 2. 33, respectively. The performance of groove array and
grid array in suppressing the secondary electron emission rate of 3161 stainless steel surface is excellent.

Key words: laser assisted water jet; 316L stainless steel; secondary electron emission; laser micro-nano-
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Fig. 1 Schematic of the simulation model of trench and
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(a) Simulation results of secondary electron emission from the surface of groove arrays with different depth-to-width ratio at 0.1 keV
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(b) Simulation results of secondary electron emission from the surface of grid arrays with different depth-to-width ratio at 0.1 keV
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Fig.2 Simulation results of secondary electron emission from the surface of trench arrays with different depth-to-width ra-

tio at 0. 1 keV
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Fig.4 Secondary electron emission from the surface of trench array and lattice array at different duty cycles at 0. 1 keV
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Interaction of processing parameters on groove depth-to-width ratio
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Tab.3 Combination of process parameters and prediction re-

sults after optimization of grooves depth-to-width ratio

TEEH Pt 45
WOLTI & /W 45
TR G 3 R 5% /M Pa 6
b B BB /mm 0.5
ARG A AR AR BE /() 42
RS
TR B /pm 153. 436
AR vE L 2.840

*4

H P 8 T, SR JH A 7K P 1 2K S AL O L B 2 T

ek AP 70 R 5 L, DR O A 3 A (5 — ZHL YR )
0 A% 3 1 (5 — 2 A ) 75 6 A TR 2 8o 1
P B B BT {6k JH 8 T2 B Bn 32 4 s 181 11 08

JIT T I B 0 £ = TR A

R L EE M AE BE S 5 M 0 TS 8

Tab.4 Machining parameters for depth-to-width ratio

consistent grid array structures

Jin P/W  P,/MPa x,/mm  0/()
o 21 YA 45 6 0.5 42
o VR 45 6 0.65 42
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