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The Status and Prospect Researching of Temperature Field for Laser
Surface Remelting and Laser Cladding

LEI Jun-peng WANG Zhong-ke

YE He-ging ZENG Xiao-yan

(State Key Laboratory of Laser Technology, Huazhong University of Science and Technology, Wuhan 430074)

Abstract The research prospect of temperature field of laser remelting and laser cladding were discussed. Two and three
dimensional steady-state and unsteady-state heat transfer model were introduced. The results from these models and the
experiments were compared. Some main factors that influence on the establishment of models were discussed. The
research will be helpful to the research of physical process of laser-matter interaction and will supply the theoretical
guidance for establishing measures of laser repairing cracks of components.
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Fig.1 The phenomenon of the CO, laser power

fluctuation with time
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Table 1 Absorption coefficient of material a (v, T) changed
by the temperature T ( from room temperature to
melting point)

T /K a(v,T) T /K

293 0.010 1093

393 0.031 1193

493 0.060 1293

593 0.091 1393

693 0.121 1493

793 0.148 1593

893 0.171 1693

993 0.190

a(v,T)
0.205
0.218
0.227
0.235
0.241
0.245
0.247

MERAPRILAE ), ZE IR 5 50, R RO
0.01025 % 0. 247, AL BAF— M ERE , XU, 7E
TR KRBT AR EH A 8 B B8, B3R
17 ) S B IAF I (1B, 33X AR B8 330 S B 0L
3.3 BthE&RBRzRE

WOt R EIF IFE SR P EESE SRR

AL, DFFE R I, J it o R B W s v T Bt Aok
BARKEEY , FBEFREMN TARESH
RKBZER O T HEF AT RO e R 2
AT e Tt PR AL A 30 Y S 0, DAy i PR 2
AR A 3 A% #had R T b s LA 5 4 32 A%
PGt BT IX — A, EASNF 223 R A BUE B
PR RO Eh S R EAT T R AT, B
LT RZ B P E AR P B R SR T , A A
YRS AE—Fh LA A R 2 Y, TR S
BB : AR RFRRR A, 8 1k #0 IR, 8 2 39 70 . 37 A
SRR , 8T AR A Do B AR S BT A4 T 4R A A PG
8 7E T 3 o LR 303 B B0 ) AR R A A T BB AT
SRR, WA 3 7E 50 52 I b B9 £ B R AR
BESM A i AR 3 BB A9 4 A, ELX i b TR AR A i) 1)
25 i R A A W A R i o ) B B R 5 S B
RSB OL A FE B 22 E, H B — &
P HT BEBE TR EIRA, AN TEHE L T — 255
Pt b L L 3 0 A% B R B W 45 5 RO BB S.
Kou %M #E 7 T — AN 18 30 9L 4 7 3 f) = 4k £ 34
TR AR , W 0 ) N T 7 0 BE AR Ry vt A
W Eh 9K S A1 , e TR i AR R, A 2R
FLREN

B AR AL, BOER M ERE AR, R
F1#0 Marangoni 71 B3 FFE AT, 3 00K & 4 B 2%
A Bh , hsE AR PR RS, B X M A TR
KA o



528 qa

¥ A29 %

3.4 1HETER

WO 1 T A | BT R P AR A A BE
(i R, At YA 7 — 1L B TR AR AN I 22 1 ) A
R I LB )25 1k A BN IE B 4, ELFEAR SR TE
AR AR AR A W S AN R, S5 SR T R B R
HEELAEN T e HE, 2w T -k A AR 2R
R SR, AT B A A B A R TR B B L
SRR B AT — 28 AT UL T, A R Y
R AIHER R — DA A B R E R, EEHEE W
BRI F B , MA@ R, LA
FEAS VR A B Wi % F ok 2 A B A BB o MR B 4t
AR

FEXF A B LA, RIE RS BOETE I HESR (O
) Bk MR R TR, ShE T EMER TR,
M TR &, B T =4 fa A, A
I8 T R O AAR ST AR v, I B ) A Y
FERRPEHS SR T S 1E %8 T R K e B
B FORALEE BRIE Z 5h, FE SR, X R
X AMFIREGIFEE, A1 8 T REUR T3 e
BLLL B BE SR B, 5IA T — AR B R0
- R e B B R BT R, B IR T
A - T A vV A, G A R T A PR
7KL B iR — R

4 GRIE

FEROCREELE JFEL BT, b TROERE
BER, BOE S PR AR EAE AR Z, B + 0 '

7%, LA A ) B R R SR T AR R Y
B BRI N ER, B7E LIRS B
ARRETE S5 IR B i 8 BE 7 A ) R 3R o Bl 2 B ] £
HERABFFEATRA , ANTH0HHA R T 4 i b 6 )R 19
TSR, IR R LA F R R I e 5 R
B A G BE M RO Y W AR B AR
FE 1) R T LA S , E AR A KR , WOt I ERS |
IR B T W EE BT ST N 5E 3

2 £ X W

1 A. F. A Hoadley, M. Rappaz, Zimmermann. Metal
Trans. (B), 1991, 22B:101 ~ 109

2 KRR, £E% FER %, %P2 XFF4R,2000,
28(1):68 ~ 69

3 fRERMS,H L HSE % REFR,1997,18(2):58
~ 62

4 C. Chan, J. Mazumder, M. M. Chen. Metal Trans.
(A), 1984, 15A:2175 ~ 2184

5 EfiK, SEE. SHREEm T AL AR, KK
BleEF AR H R, 1994, 94

6 M. Picasso, A. F. A. Hoadley. Int. J. Num. Meth.
Heat Fluid Flow, 1994, 4:61 ~ 83

7 YRR, 2% %1k ,1992, 28(2):84 ~ 87

8 A W, R W, EFHK LiEEEFRFIR, 1999,
20(1):16 ~ 24

9 HEFE Mk FHBERBERENS LAY A.
PR REROCBARE R E AR E M A 3,
1999

10 BN, . L RELEFRFEM, 1999, 16(1):34
~ 36

11 S. Kou, Y. H. Wang. Metal Trans. (A), 1986,
17A:2265 ~ 2270





