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Research of preventing the edges of tooth surface fran collpsing

in laser-cladding process

CHEN Lig XIE Pei-lin
(Deparim ent ofM echanical Engineerng Naval Engineering Un wersity W uhan 430033, Ch ina)

Abstract Colhpsing of he edges & one of the most mportant problens n laser chdd ng process The objective & to find

the reason and hov to solve it At first an analytical m odel w as established and the temperature field n the hser cladding was

calcu hted A fier analyzing the calculaton resulis itwas bund that the centmlizaton ofheat energy at edges was the man reason

of edge collapse Based on experments how © solve the edge colhpse was found Fmally ths method was applied to hser

cladding on tooth surface and an eloraton was achieved on the tooth surface The results of the experm ents prove that ths method

is valuable and relable

Key words hser technique laser cladd ng c@siﬂg of the edges tan perature fiel

(51489040104JB1101)
(1983), ,

Email cangn1983@ tom con
: 2006- 0F 25 : 2006- 10- 26



5 519

31
’ la —s—coating material
s 5 —:-subslnrgte material
[4~ 6] E 4
: ANSYS E
e 9
22
[+
=
, 20mm X E 14
13mm x 52mm, 45 Ni60 0 500 1000 15002000 2500 3000
100 - temperature/
901 £ —=— substrate material
P 2 . -+~ coating material
2 801
’ g % 70] N /‘/
- ] \‘ ~
” D) 8 E 60 \
’ : g Z50] \-\
2 2 1 a 2 -.‘i:.: 40‘ \
lb . 301 ——
’ > 0 200 400 ;).80 800
, 100 temperature
| - y
C g n
5 > g ‘__‘80
8 26001
dmm, dmm /s 1 5KV, e B
e 34004
0 5 ’ 5 = 1
]
, B 2004
7]
3 0;
0 500 1000 1500 2000 2500 3000
2 temperature/ C
Fig 1 Relatonship of the themal properties and tem perature
’ ’ 5 a— rehtionship of enthalpy and ten perature b— relhtionship of hem al cor
1300C ductiv ity and temperature ¢— rehtionship of coefficient of heat transfer and

( 2e. . (0 perture

[T =1
L
]

o

Tature iy ;.04

é{

1020 30 40

ume/s

Fig 2 Calkuhtion result of the temperature field in the hser-cladd ing

a— laser bean at the comer of entrance b— hser beam at the comer of exit ¢— laser bean at the edge of entrance d— hser bean at the edge of exit e—

hser bean at the centerof surfice f— themalstrking at the comers
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Fig 7 Lasercladding coat at the top of gearw ith the craft of preven ting fram

colhpsing
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