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Weld Pool Analysis by Driving force Acting on the Weldment

Kim 1ll-Soo*, Kim Hak-Hyoung’, Cho Sun-Young™, Kang Bong-Yeong™, Kang Mun-Jin™, You Kwan-Jong™""

IL Abstract E

Over the last few years, there has been a growing interest in quantitative representation of the;
weld pools in order to relate the processing conditions to the driving forces of the weldmen
produced and to use this information for the optimization of the welding process.

A theoretical model offers a powerful alternative to check the physical concepts of the welding
process and the effects of driving forces. To solve this problem, a 2-D thermo-fluid model were
developed for determining temperature and velocity distribution for the GMA welding process.
Key Words : Weld Pool(-£-8-%), Driving foroes(7-% ), Mathematical model(~8}2 2 ), Temperature Distribution(-2 = 2X),

Velocity Distributio( 4% H )

1.ME Eo] 23 glon o 71! AR uya AEA Py
2 U 4 otk S48 e 22§43 3718 o)
detdoz $3FHL BeH, By, 71AH 429 2 743ta o2 u}%ﬂg Fe3 2uge 5o Yg W
A3k9} o] A3 §-8-2(weld pool)o] 48] AFAZ TR o) ote BRWY] VY SoH REYS FEah: P4
EFQ 4ol g2 AFeLE0] Yt HE Wl & o] 22 AHgEYen " Ay Hauwe cropg 4
EREE Y ARE 53 g ARHd o2 41 B2 Fie] $AT YUY 82 Aole] BAE £
ARG o] 33l |2 S37)eL AEsi=d Fa3% 29 Hon muygozy AYH £33z v=dyL E
% shuoloh. Aohed vAE IFEE dEsted AHgHAT Y
$3% IA4L d2etng e Aot A2 Yol WY H2AA 22 $§F(weld oo BAH AFE 7

* AU, Sxdstn 714 F8#Hilsookim @mokpo. ac kr)

FA: 534-729 A T AAY =4 61
+ Zxdista oY 714 F3Hat
++ () KrR3HY
+++ RAA7ledTd
++++ AR

_184_



2 g 2ol AGTAE e Fa 5ol WAL, 7234
SLAGMAYEH S A9 otagteol H=yAe 2at

=) ol Gyl 9ol Hstel RAY WF At 7}
A%2 45 UYL SAsgch $HRY 7|9 83
3 g4ate BAZ AEHOR 25| A AAHA o
olEZ A8Y 4 YA of7|A ASE §H2IL ofa
o HAF 29T $HAE 31 2L A4HA g0l
o2z G BUTHUL U2 R 448 42

7.

L5429 AL ZAAAE HeRe oFuy i3
(marangoni effect)oll 2J3t Fae, g9 4Z 9 ¢be, 54,
Azp7)E, 2y Sol o HAZ £§EAA= F50l ¥
A3l7] W&ol olEo] & Aol g FAT ofol gt
AL w Efeiy e AHS 230E 2k Sj4s
23 248 4% 998 AWYHEAR oo £5EY BY
g4 s 4e Pt syt

2. 038N 3HuIMe| 5=
o2 4H FAHAM &8Fo FH&dE FFH(driving

(1) 43 9.5 47133 2A2 25 A7 Aol 43 %
S0 o3t A=A} 7] H(electromagnetic force or Lorentz
force)

(2) 8829 FHod 2= 7o U £3F0 #Y EAjst
a0 o9& HAsE EH F2(surface tension)
(3) Zetzot ot 7kx fFof o3t §8F H 23t

L Zgbzol 7440 gH2(gas drag force)
4) 252 Y5 &= Fulof o2 H(buoyancy force)

AR L Y322 RE Ftd 7RI

Wl ZA Aol 2 *oil‘*%@i &
YL 250 EF Yo 9ty %“&‘51“1 e
o 3

= AgolMe Aedti, w2

%%%ol ‘Q@o}’ioﬂ 46}01 é%]_q. %_"i’_;ﬂ?_i %a
Z 43 2 A 2 (Boussinesq) ZAMHLE 220 9
3= HujAH A o2 shAste] Aitgch

Bl

CERRL
of o2t &

YL xR A% $5F Aol W
—J*go}ml 4Rz 4 BBy T

rﬂ.jzl
Ol
i& J&‘:L _8. r2
£
ok
Jo 3
.fl°
o
24,
LI_
ok
lo
HU
o
o
;L

ox
oY o aH o
s}
_L‘-'_
IN
a |
=2
m
ol
lo
= o
>
=2
lo
S
X
e
o
ok
N
i
ul

3. FARHAMZE JH%

GMA 3142 9459 S4S e 28 394
A9ES AN He 8ol AlxtElwA £ F9el
LEE LMY $8LETA A4, 1 ¥ 1Y

g0l A4 AWPe] et $HAUL FHOZ shof 4%
£8. 9% 497 338 o|2L 234 el (quasi-steady
state)o] EFeTE Tk, §H o] AAHY $HRE
Yasty] Aasted 23 426 ol2A Pk

2 ATdAE §829 A5 B4 A8 43
29 AU Fig 1 2 d7o] HEH GMA §3
o %94 e AFwolch $3 AP YYIA 33
o4 A7t 84 2Al AzbElo] wAE obac] oA
$750] A dol HYRY FA4L Hol4 §87
(bead geometry)S HA3H3 AL Ao Ystef w2
SAET Uo7 ABE T Hajo] A 7|2 wAy
At E3, A% FA2(0E $9% EA(2=0) Ho
dsteh, of o WAHE §9 Zolk §45 U Ao o
sish 80l U §4% W Woixl §2(droplets)o]
o3 A WEolth whebd, U7 B2o] $§F Yol
A9 % ggos AvED,

£ A7oA ue Bdol S 4L A8 BaT b
A2 43 2ol BEsith

(1) §A9 3§ rH(Newtonian) 4 ¥ FZH o2 714
.

(2) $8EF 279 Bt Y
721 =3 0 ;}.l_

@) 29 A5 349 BANE 452 AT

@) AEHS EAHE o U HE B2 FFE
¥ (gaussian distribution)

"7t gle $R f5 4 d

e
W
rlr
K

- 185 -



(5) BAIS Bass7] 3 $5E Buel uFL v
A gt

Wl
Plasma '
Convection and are force,
Radiation
N N

Cenduction

Convection and Radiation

Fig. 1 Schematic diagram of a GMA welding
and the weld pool
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Fig. 5 Comparison of weld pool boundaries with
the same heat input
Table 1 Welding conditions employed in experiment
and simulation
Case 1 Case 2
Current(4) 200 200
Voltage(V) 24 24
Velocity(cm/min) 15.5 17.2
Heat source
(kJ/in) 18.6 16.7
Shielding gas C0, Ar +20%C0;

Fig. 6 Comparison of experimental and simulated

result in case 1
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Fig. 7 Comparison of experimental and simulated

result in case 2
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