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Abstract

As the metal transfer in the GMAW process affects the weld quality and productivity, the me-
chanism of molten drop formation and detachment has been investigated at various welding con-
ditions. The force balance and pinch instability models have been widely used to analyze the metal
transfer in the globular and spray modes, respectively. A new approach is proposed in this work
by minimizing the energy of molten drop system. Effects of the surface tension, gravity, electromagnetic
and drag forces are considered with no presumed molten drop geometry. Effects of various welding
conditions on the metal transfer are explained. The results show that the proposed model can be
applied to the globular and spray transfer modes. When compared with other models, results of the
proposed model show better agreements with the available experimental data, which demonstrates
the validity of the present model.
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Fig. 2 Maxwell stress acting on the molten drop

_aly(L-L) I

(&= n(")-L+L }]

12)

(L2 ()]

gutdo e £4% EUe ofA BEE £
§ 4oz ¥xel A7t gast ® AT
Me oty £x7t 434 vk 7HREa ol
g $4%9 AL AW By £4¥ B
Mo ARYE BEXE 2H3}] 9359 Fig 20
A BEvel go] WFAEAS o8 =UdA
AFLRASE AAAFZ 494 229 HAg
B8 olzz Yrte #FY wE vehdd
(3a=1. AF2RATE 23] FIT A
FEY Te M¥yez Wile FFEE 52 4

AY & Ao olarst B UAA ¥e A= oF

158

A% - AYR - HFE

022 ¥t
Drag forced] 91§ oA E& drag AF, 7=
5, t2&ert Agda AR g 2P

1 1 -
Bo=—J Coou, dA=—-Cipy¥, Zu’A” (13)

rag A%, pE 7I2EE, v 7hs
B3 (projected area)& ‘“ERATH
= 122 drag forceol 93 AuA=
Fo] &gRY WRFo] 27 £FF WA
o} e 84dg Fgn, aie ¥
alzl g0 AW wkAEEY o e adds
=01 A ST weEpA, AL
e FdHA] 00]2 R drag forceol
< 8tx gerth

A(13)o A 291 drag AF CE LEot 7o
Ao g 4GS curve—fittingdte] T
B Qrdx 73 S84E 4 d4EH =
zo e T AT FAFER o g CE
AHgstget. 7o FA4ol g drag AFE dol
=24 (Reynolds number) Roll <& Fsoin o
<3 Zo,

o # of rd Ot (RS P
m}‘Eoﬁ‘i
z
b > B
of i
e
o of a

4 6

Cd——RT /1__"'_—R,+0'4 (14)
(R="2% o(R<200000)

71N de £8%F9 A, 23T e tE
HAAS otk B AFdME HY aALAFLR
7% CHe & 8.4EAAA drag forced] &
g% JuAS Fated AR

3.8 o

2 AFddE gxzdel 8% ¥4 ol
Yol e AL AUA =YL o 3te] AL
et gHzAL $UAR, §479 2, ol
b g B sold, sk wdse 3¢ FHol
AolAz £4%7 ojgse Aoz ARsAT
$1%9 Ad2E A%, BAY A2 k2@l
Wl BEAANS Aol AHEHATHTable 1. 88

Journal of KWS, Vol. 13, No. 2, Jun, 1995



8879 B4E 1% GMA 87 TN Loy wu 119

Table 1. Material properties
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