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Based on the ANSYS finite element simulation software, a three-dimensional solid finite element model of
in which the effects of laser absorption rate,
fields of laser fusion under different preheating temperatures
temperature

the same position increases with the increase of preheating temperature
,

thermophysical parameters of
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and latent heat of phases are all considered. The effect law of preheating temperature on temperature
preheating temperature. In addition

obvious influence on the temperature field at the low part of the sampl
surface of the sample is about 2 mm
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temperature gradient, cooling rate, and so on is obtained by the analysis of the transient temperature
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The results show that the maximum temperature at
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the temperature gradient at the same position of the sample decreases. When the depth from the upper
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and it is found that the cooling rate decreases as preheating temperature increases
metals;

With the increase of preheating
the temperature gradient of the sample is not obviously influenced by

the preheating treatment of samples can be used to reduce their cooling rates,
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Fig. 1 Models of laser fusion. (a) Finite element model; (b) physical model
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Table 1 Thermophysical parameters of RuT300

Thermal Specific heat
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. conductivity / capacity /
¢ (Wem 'eC™ 1) (Jekg '=C™H)
25 42.37 465
200 43.34 555
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(a) 25 C;(b) 150 C;(c) 250 C;(d) 350 C

Fig. 2 Cloud maps of temperature fields for laser fusion under different preheating temperatures.

(a) 25 C; (b) 150 C; (c) 250 C; (d) 350 C
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Fig. 3 Schematic of path position in longitudinal section
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Fig. 4 Temperature changes along monitoring path

in longitudinal section
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Fig. 5 Temperature gradient changes along monitoring

path in longitudinal section
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Fig. 8 Temperature gradients along monitoring path

on upper surface

2750

2500} (@)
O 2250
3 2000
£ 1750
£ 1500
5 1250
21000
5 750
& 500

250}

L LR UL

Temperature /C

PEAZ Y A KR BE B E (29291700 °Comm 1),

R T WRSEAN [e) T AT B R AN ) R R
MIFEIR L TE ¢ = 2.4 s B 20 (0 R A B T I, 9 J31) 35 B
PEES 20 0.5.1.5.2.5.4 mm B 0 Ak 4 4
W5 BRSO~ @, Wl 5 A7 B R 9 i, K
10 S AN [R) 00 ARG BT WA 00 ) 7 B AR At 2. rl 1A
10 A 400, PG B X 0.5 mm F1 1.5 mm 40 Wi &5 1
TR AR AL R /N, o 0.5 mm &b B W 5 FE 2.5~
2.7 s B[R] B N o AS [ T 40 BT W D00 o 3 32 A2 A ity
LA E A T T 2.5 mm 5 4 mm &by W00 5 L B
& TR 3G A, W0 A R A i 2B T kT
FEL R TIOR3 B R A
FEXF I AE A AL SRy AT I RIS 20, OB BRI b
BH R E] SO L R R 3R 26 A% A F AL 3 3
TR R P o LB 5 ESF (8] f%) 389 o, A4 ) 1) 30 5 35 )
PESRS. Z5 LA, TARGE B R T A IR B
M B R B . RuT300 M4 a5 A 1200 “CH L A 10
() 7R AR TR BE T 45 o PR DR AR 05 R 285 14 B (1]
AN e Bifi 5 12U TR B2 0 18 i

H

9 WA AL E R B

Fig. 9 Position diagram of monitoring points
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Fig. 11 Temperature changes at different depths under different preheating temperatures.

(a) 25 C; (b) 150 C; (c) 250 C; (d) 350 C; (e) 550 C
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Table 2 Cooling rates under different preheating temperatures

Temperature /°C 25 150 250 350 550

Cooling rate /(°C » s 1) 542.7969 407.5731 331.2996 250.6672 104.6654
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