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Study of the Temperature Increment of Diffusing Metal Target
under Laser Irradiation

Yang Yuchuan Guan Xiaowei Zhang Zheng Long Chao Cai Lei
Northwest Institute of Nuclear Technology, Xi’an , Shaanxi 710024, China

Abstract The diffusing non-contact measurement method is effective for measuring incident laser power density.
However, the strong laser irradiates diffusing metal plane for a long time, which once makes the temperature of
target plane rise to a degree, causing the surface reflection descend significantly. The measuring results are affected.
Based on the finite element method, considering hot source and wind convection, the temperature changes of Al plane
coated Au film are simulated under strong laser irradiation, the results show that the energy absorption is the key
factor to temperature rising. The energy absorption of diffusing surface can be designed similar to smooth surface,
reducing the temperature of target plane effectively. the optimum design reference for diffusing metal target plane is
provided.
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Fig. 1 Schematic diagram of laser irradiation on a target

2R ity 2 T A7 50 S 00 O PR S 4 e iy b T R T B N TR Y TR SR A R AT

' % o= gl — h (T— T — e (T' — T!)

— k2L = (T = TO—ep(T = TD , @)
—kiT\,,:, — A (T —T)—eo(T — T
Jdr 7

K h, BRI AR oo FRPIRG RE T i=u.b Fl s 53 51FR 1R &AM SEL T, HRH
BElRBE o N BE IR 2% 2
qCxs M FEREYOLI, Lk,
) P . at 4y
qx,y) = ?eXp[ ( 2 )}a (3)

Kb g ABOEHEAR . p WAGTIIHR,

3 AMRTHEEL
MR = e A B A LS AT BB

du

v<c‘.vu>=du$+ﬁ- VU, (4)
K v — (%%a%) U SR A i T BB ¢ ol B 4 500
k 0 0
c=10 k o], (5)
0 0 k

s102001-2



d, = pc, (6)
pCV
p=101. (7
0
R GAF A R ICIE 20 R iR
ne(ceVU) = g, (8)

A n B FINEL AL . X T (2K, B g WG W5 WO o A s B A s Btk Ay
ESZE Bl A A B3l X3 N R TN ROA A TR 5 AR X SCR F — B B A L B R A R R 1 s, BT AT
[E] 2k 30 s,

4 BRI R SR
BT IR BUE AR Ty s e A O i R R R I Y R A IR R A R OB R . E AR D R A5 A
BENE ML A B, B AR 18, 5cm,Fﬁﬁ5cm,%ﬁt€Lﬁ%ﬂ%E’“ JEFE K 150 pm, TSR 29K 16 kg, X
MRS 1.
1 MR YIS 5

Table 1 Basic thermal physical parameters of the material

Dural basic parameters Gold membrane basic parameters

Atmospheric heat capacity/(J « kg™' « K™!) 900 129

Thermal conductivity/(W +m ' « K1) 160 317
Density/(kg * m™*) 2700 1.93X10*
Conductivity Conductivity/(S* m ') 3.777X107 45.6X10°
Thermal expansion coefficient/K ™! 23X10°° 14.2X10°°

Young's madulus/Pa 70X 10° 70X10°
Poisson’s ratio 0.33 0. 44
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Fig. 2 Parameters of laser heating source. (a) Intensity distribution; (b) vibration signal
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Fig. 3 Temperature spatial distribution of target
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Fig. 4 Curve of peak temperature vesus time
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Fig. 5 Curve of reflective coefficient vesus scatter angle Fig. 6 Light energy absorption ratio vesus surface roughness
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