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ABSTRACT The experiments of single and dual laser beam brazing were carried out Oin which
the base metal is galvanized steel sheets and CuSi3 is used as f ller metal. A f nite element model
was developed for the thermal process on the basis of heating behaviors analysisdand the transient
temperature f eldsin the brazejoint were calculated. In the modelOthe surface heat source was used
to model laser heating the surface of fller metal and base metalOand the heat transfer induced by the
f ow of melted feller metal was simulated by a volume heat source. Nonlinear effect of temperatureon
thermal propertiesOatent heat Othe convection and irradiative heat losses were considered. Numerical
results of the temperature felds in the braze joint were obt ained for typical process parameters. The
results show that the temperature gradient of individual beam brazing is highOhoweverOin dual laser
beam brazing with 2 mm spot distancelt he peak temperature and temperature gradient are low and

high-temperat ure zone is wideOwhich is beneft to achieve good brazing quality.

KEY WORDS

ooboooooooobobobooooooobbOoo
goboooboooooobooobOoOooobooboo
gbooboooooooooobbooooboono na 000
gooboooooooooooooboboodooooboon
ggoobOoOobooboooooboOoooobooooboOooao
oooooooooooooooooo 3.

obOoooooooooobobooOoOoooooOnoo
goooooooobooooobo. obobboooooad

+ 000000000000 50275036

0000 00 2005 11010000 0000 [2006-02-20
0000 0000000 1878 0OOO0OO

laser brazingOdual laser beam Otemperaturef eldOnumerical simulation

gbobobooboboboooboboboboboo
goooooboomooboooooo.oboooo
gbooboboboboboobobooboboo
goooooooooboooooooboooo.ooo
gboboboooboboboboooobobooo
goobooboboooboooboobooboobooooboo
gbooooobo. obboobbbooboboboooo
gbooooooboooboooooooooooooooo
gooboobobobboboboboobobon.

goboooooobooboooooboooboo
gbobooobobobooboooboobooboboo
gobooooo. bboobooooboooboOobog
gbobooboobobobooobooooboobo



80 Uodt ooooobogouoood 333

OO00O0000oooooo. JeonO 140 Park O B3
OO0 ABAQUSDO OOODO 30400000 505200
goboooooooobooobooooobooooobooo
oooo0dbO e00O0O0OO0ODOUODDOODOOO
gobobobooooooooboooooboooooogoo
gbobobobobboobobobobooooon
gobooobooobooobooooobooooooo
O0000oooOo. DooooD pakONap OOODO
gobooooooobooobooooobobooooooo
0oooogooooooooo. oo 7100 MARC
oobooooooboobooobobooboobogoo
gboboboboboboobobob.ooooo
oooOoO @ 70000DODOOOCCOOOOOoCb
gboboboboooboobobobobbooooo
Oo. 0obooooooooobooooobooooobooo
gboboboobobobobobooboobooooo
goboooooooobooboooooooobooooo
gbobobooooobobobobobooooboao
ooon
1 0o0booono
goooboooboboooboooobooboob o
goobobobuooboobobo. oboboboo
O I mm0O CuS300000000C0O0C MOoQCOQO
wOOoO0O Si 28 400Mn 05- 150Fe<0.30Zn<0.20
CulUdl.O0O0OOooooooobooboooboo
ooos8mmm@ooononO 7.5pm.
OooOoooooo 3kwoooocoz20000
oobobO CNCOOoobouooboooobooooobooo
gooboooooboob100.00b0b00o0obooboOoo
gbobooooboboobobobooobobon
O. 0000b00ooooooooobboobooboog oe
Ug20mmO00000000O0O0OCOO.
gobooooooooooobooooooooobo
gboooobooobo 200 10mm. OO0 ODOO
gooooo ArQd.

01 ODobooboooooooooo

Fig.l Schematic of dual laser brazing f ange butt joint

2 DO00O0oOooooobooobo
21 00OODOOOOOO
gbooooobooboboobooooooboon
ubmoob.0boboboomuooooboboo
gboooobooboooobobobbboooobooaoo
goooooboooooboboo.oooooboboo
0 10-1s0000oboooobocouobooooooo
gooooobooooobobobobobooog. go
gbooobooboooboobobobobobobobaoo
gboooooboob.bobooboooooboooo
gboooboobobobobooooooooooboooo
goooooo.
gooooobobobobobobobobon
goooobooobobboooooboboobooboo
gboooboobooobooobob. bobobao
goooobobobobobobobooobobon
gboboboobooobobobobooooboboo
gbobobooooboboobooboooooboooo
gbobobobobobobobooboobobobon
gboboooboooobobob.ooboboboo
goboooobooooboooboooooboboobooobooo
gboooobooboboboboob.bobgoooo
gobooobooooobooooooooooobooogo
goobobooooboboooooboboobooboo
oooboooooooboooboo. oooooooooo
gbooooboboboboobooboboboboon
oo.0o0ooobocoboooobooboobooboooobooon
gbobobooobooboooboobooboobooooo
goboooboooooboobobooobooooobooooo
gbobobooooobobobooooobooboo
goooooboooooooo.
22 00O00OOobDObOOOoOo
gopbooooboooboboobooooboboooooo
gbobooooobobobooboboobobobon
gooooboobooobooobooboooboooo
gbooooooo.booboboboboobobobon
goooobboooboobogoooono. bobobo
gbobobooooboboboobbobobon
U000 GaussOUOOOOOOOODOOODOODOO
gbobooboobooobboboboobobobon
goooooooooboooooo.
gooobmobooboomoobdd TEMoo O .
goboooooobobooboooboobooooooo
gbooooobobbbobobobobobooooon
ooboooboooboo. 0oobooobooboobo
OO0 cuS3000000gouoooooopooooo
oo0o0. 00000 106ym O Cco2000000 A



884 O O O O 4201

0000 ED
A= 112[P00 + aT} 12 0

goopPOO00OO0O0OOCOCOOO0OmMOODOOCOCOOOO
80x10-6QtemM OO0 OO0ODODO 15.0x 10- 6Q.cmU
al0O000O0CO0OO0000O0O00O0O0O0O0O0O00 15x
10-30 33x10-3Q.cm/ OO T OOOODO.

0000000000 GaussdOOOOO00O00O0OO
ooooroDOOOOO

ffald= 1fexp3 2r2/r20 20

oo0OrpbO000D0CO0O0ODODOODOOOOODOODODO
o0 3o0mmO00O00O0D0O0O0O00CO 15 mm0Of 0O
oooooooooboooboobao

2Arlk P
If= 0 0 B0
‘rr b

oo 7ooOooooobooooooboo o.otOd
goooooobooooooboooobooDOD ostr
gooood w.

utboooobooooboboooobobboooooon
gooooooooooo. ooobbooooboooon
gogboooooooo.0ooobboboooobobooon
gomoooooboomooooooobboo. oo
gogobooooooboooooboboooobbobobobooon
oooobooooooooobobbooobboooobbbogoon
gooobOoooooooboboobooooooobooob0ooon
goboodooboooooboooooooooboooon
goooooon

fvide= Ivl- 8z0O 0

gooilivOooooooooobbooooboodp O
ooobbooooboboooo o1z ODDOOODO
ooooo.ob0oooobobooooobooooboboon
oobooooooOob.b0200000000000O0
ooooao.

goooooo

02 0OOOOO0OOOOoOooo
Fig.2 Volume heat souree loading domain of f angebutt joirt

m

(- k[ArP = /
Jo

Iv[l- e[Azydz B0

obobzOOoOooooOoOoOoooooboooooooao
O3mmiid 0D O0O020000000000000
obO0ooooooooboobD0 RR=2mmO OO0
ooooo

0

O=R- OR2O0IR . z[2 60

o0 OO0 MO 000 0Doooooboooo
oooooooooag.

3 00ODb0O0oo0o0Oooo0ano

ooooooooooboob MARCOOOOOOO
oobo0ooobooobobOOoOoooO o0 20mmO0O0
oboboooooooboboooooooboboooooao
oooooobooooooooooobO.bbooooaon
ubooooboobooobooboooobbooooao
oo0ooboooooO0 abooOoOOoOoobOOo0oOoon
OODOOO0ODOOOOO0O0 BOODOOOOOOOOOO
oo0oobooooooO0ooooobooooDnD Mooo
uboooooboooobocbbooboboooooboOooaon
ooooboooooDoO0 Bopbooooboooooo
ooo.

oooOoooooDbO0O 30000000 oo X o
ooooooooooy booooooo z0oOo0O. 0
oOooooooooobooooooobOOoOo. 0ogooaon
oboboobooooobobooooboboooooooaan
ooooao.

ooboobobooooobooooooboooooo
obOoooooOooooboocobOOoooooooooan
obO.0oobobooooboobobobooooobooooan
oOoooooOboOooooOoooooboooboooooan
. ooobooooobbooooobooobbooooan
oboooooooo.

03 Ooboooooobgo
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butt joint
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Fig.4 Cross sectional appearence [alUand calculated clud
map of temperature feld bOfor single laser beam
brazing joint

gono 44 mm.

doboooooooooooooooboboooa
00o00ooooooo.ooooooooooooaon
Oo0oooooooO0oo0oooooooooooooo
0000000000000 oooooooooooon
Oooo. DoooooobOoooooooooooo
00ooooooo.olooooooooooooo
OoooODoooooooo. gooooooooooo
0000000 ooooooooooooooooon
ooooooad.

05 0ooobooooboooooboooboooooboooo

Fig.5 Cross sectional appearence [@land calculated clud
map of temperature feld b Ofor dual laser beam
brazingjoint with 2 mm focus distance
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