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Theoretical studies on free surface morphology of
melted pool in laser processing

Zuo Duluo, Zhu Daqing, Zhou Xinjun, Li Shimin
(Institute of Laser Technolog & Engineering, HUST, Wuhan, 430074)

Abstract: This paper presented the quasistationary finite element model to describe the free surface
situation of the melted pool by laser processing. It is show that Marangoni force and vapor pressure are
two internal factors to influence the deformation of the free surface. W hen the temperature of the melted
pool is lower than boiling point, the first one-is the main effect, and the gravity will significantly influence
the surface morphology. The main outer f is the gas flow. T he strength and the distribution of the
gas flow. T he strength and the distribution of the gas flow will too affect the surface morphology
obviously.
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Table 1 The summary of processing parameters
param eter speed laser power spot diameter

set Ve(m/s) P (W/m) 0 (m)

A 0.001 0.26x 10° 0.4x 107°

B 0. 001 0.23x 10° 0.2x10°°

C 0.01 0.60x 10° 0.4x 1073
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Fig.2 Isotherm and streamline diagrams for processing parameters case
. . A and gravity direction 0= 0 and no gas pressure or vapor pres
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Fig. 3 Free surface morphology of the meled pool for different processing pa-

rameters (gravity direction = — 90, regardless of gas pressure and
vapor pressure) . ’
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Fig.4 Theeffect of vapor pressure on free surface morphology (gravity diree

tion 0= — 90°, processing param eters case C, regardless of gas pres
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Fig. 5 The effect of different gas fluid ditribution on free surface morphole-
gy-
full line —homogeneous distrbution, v,4= ~ 100m/s, ¢= 45 dash line and
dash dot line—G aussian distrbution, x9= 0. 5% 10" *m, a= 0. 5% 10™ ’m,

vgo= — 100m/s, where ®= 45 for dash line, and = 135 for dash dot line
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6-//T he effect of v,0on the free surface morphology( processing parameters
case C and Gaussian distribution gas fluid with xo= 0. 5% 10~ 3m,
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GDB-333,GDB-49, R1333
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?

PMT gain changing measurement for airborne laser depth sounding

Zhu Xiao, Yang Kecheng, Li Zaiguang
( National Laboratory of Laser Technology, HUST, Wuhan, 430074)

Abstract: The return signals from airborne laser depth sounding have dynamic ranges that exceed
the capabilities of the sequential measurement equipments. T he study on gain controlling of photomutipl
er tubes( PMT) GDB-333, GDB-49 and R1333 have been carried out. The results show that the signal
dynamic range can be compressed to 2. 5% 10* orders by controlling the electric potential of grid and

eletromutiplier electrode. The method of changing PMT gain to detect signals from sea bottom is very
compatible to airborne laser depth soundir@
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