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Baced on the above optimization results, the 3'mmx=3 mm "well" structure was processed by

using the 315 KHz parameter with the highest aspect ratio and the best morphology, as shown in
Figure 11. The secondary electron emission coefficient of 316L stainless steel before and after
processing was tested. Under the same energy, the secondary electron emission coefficient of the
"well" structure is higher than that of 'the unprocessed surface. During the process of increasing
energy from 50eV to 2keV, the secondary electron emission coefficient before and after processing
showed the same trend of first increasing and then decreasing, and the increase rate was greater than
the decrease rate, as shown in Figure 12. Within the range of 50-500 eV and 1700-2000eV, there is
a significant difference in the secondary electron emission coefficient before and after processing.
When the energy is 250 eV, the secondary electron emission coefficient after processing decreases
from 2.20 to 1.81. The secondary electron emission is suppressed to the great extent.
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Fig. 11 the surface morphology of large-area “well” shaped structures.
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Fig. 12 Comparison of secondary electron emission coefficients of 316 stainless steel before and after processing.
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Fig. 4 Trend of groove depth and groove width with number of repetitions at different jet pressures. (a) The
changing trend of groove depth. (b) The changing trend of groove width.
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Fig. 7 Surface morphology of micro-grooves with different parameters at nozzle offset distance, repetition

frequency, pulse width is 0, 100 kHz, 200 ns, respectively. (a) Surface morphology of micro-grooves at scanning

speed, waterjet pressure, laser power is 1 mm/s, 4 M, 30~40 W, respectively. (b) Surface morphology of micro-

grooves at scanning speed, waterjet pressure, laser power is 2 mm/s, 16 M, 50~60 W, respectively. (c¢) Surface

morphology of micro-grooves at scanning speed, waterjet pressure, laser power is 2 mm/s, 6~8 M, 70 W,

respectively. (d) Surface morphology of micro-grooves at scanning speed, waterjet pressure, laser power is 1

mm/s, 8~9 M, 90 W, respectively.
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Fig. 10 the surface morphology of the “well”. (a) Surface morphology of the “well” at repetition frequency, pulse
width, scanning speed, waterjet pressure, laser power is 100 kHz, 200 ns, 1 mm/s, 4 M, 70 W, respectively. (b)
Surface morphology of the “well” at repetition frequency, pulse width, scanning speed, waterjet pressure, laser
power is 490 kHz, 20ns, 1 mm/s, 10 M, 40 W, respectively. (c) Surface morphology of the “well” at repetition
frequency, pulse width, scanning speed, waterjet pressure, laser power is 315 kHz, 30 ns,1 mm/s, 12 M, 40 W,

respectively.
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Fig. 9 Trend of groove width with jet pressure at different scanning speed and power. (d) The changing trend of
groove width at 3 mm/s.
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