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Dimensional Analysis of the forces acting on molten drop in GMA Welding
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Fig.2 Effects of We on drop size and detaching velocity (Re = 500, Fr = 0.3125)
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Fig.3 Effects of Fr on drop size and detaching velocity (Re = 500, We = 0.05)
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Fig.4 Effects of Weber number on drop size and detaching velocity (Bo = 0.16)
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Fig.5 Effects of Bond number on drop size and detaching velocity (We = 0.05)
5. 40 AFY 45
EURY L7102 4 {4 & $9¢ 27, Well Bod] 3ol ute} g A SAT Ng
7} 4090 A} 50210 o)A 8- 3} 8-A B0 AF I w|Lsea Ho] FAoFd & 4 9len, o] 33
dqx 39 o|@E&EE §HY $FE5E9 10208 FE0lT) (Figd,5). Y4EH =& U Ng
7t 400l 8o M, 2E2]Y REE U NgZt 500134 &3], Ngo] B8] & S50 &
EE U ol Y gl

Ngg < 40, globular mode
40 <Ng < 50, transition including projected mode *)
Nsg > 50, streaming mode

7 L Aoy £9ZY A4S 42} 1.2N/m, 0.7N/me 332, A(5)E o] 45t Mol A%
9] Y& ARG A9} 71&9] 49 d39F vl 3o Figeo] JeIAY. 4 8489 3¢ 4
d 23 AL Aol 7 Ul EA4Feict. EFvlF §3 %Y A AdE g2 49 AdRng
O FA YERA e At FA = XA, Fad £33 o) de A4d Y e A
9 d3& vl &8t Fig.7ol YRR, 29 EA3E A2 1.2NmE AHS- 84 FigTa), 2=
o] e S E RAF F9dA AN doel AW AR vnH A= FYL Bo|x gl

-123 -



. Zo ¥AAY A4Z 1.8NmE Aot
2 Fig7b), AAF FGolA & AdAsv, 1
A5 9o e A4t a7t 49 ARRGg 2
A €. 2822 4383 w=5 2P

»
3

Translition current (A)
s ¢ ¢

= —=s AAF 99 E93Y AFE 1.8N/mE
" - : mﬁg Abgata, Axgo)l Ryt HASE 1AF 9
Ny 4ot 12NmE AH83te ol g3

»
>

o4 08 12 18 20 24
Eilecirode diameter (mm)

32 VOF {1 & 0] §-& AdoA 3¢ 5& 113{3tA
RS QoA 2T 5 Y& 53 oA

Fig.6 Comparison between calculated and & s, AN Ad e A9 a e vy
experimental transition current Z dX @Y & 4 Qo
o ---- Bo=004 a e Bow0.04
% s . —:‘:;;':J:h.l 4} g"-‘ L) ?6.;:-3.3.“ (U]
i 9 o 1.2mm, smet (8] § P, . 12mm, steat (5]
g R 8] =
H & i X
£ o %
§ 14 5 14
g O aao 5
® (E‘:F)KST). :. ® * i (E‘:Fy(sT). :' ® "
@yY=12Nm ®)Y=18N/m

Fig.7 Comparison between calculated and experimental drop diameter
.88
£ a7 ZEe g8 2 () AL AL 0] 8351 SEo| Pl JFE vAE A E
€ 479 R 942 etk ) A48 GMA £39 85 olg @AM FA' F gl
3 38 AAF QoA T Fodd, $3559 %L 1AF 49X F=2 Ygd.
9 Fes A4719e A ddA F889, NgE 3% o/8E Eds: FAde= 4
£8 4 . ) AY AN Ao ofF Fo] FX-L 40 <Ng<50 o, 23 ¢5FvlF 838l
dta] Hol AFate 433 FAA dA58Ac H4 #H4 A4 49 AHE Vw3 JF3}
Adasged, 8349 A4 gto Aol F&old #iXd & gL A
References
1. White, F. M., Fluid Mechanics, 2nd Ed., McGraw-Hill, (1986)
2. Hirt, C. W. and Nichols, B. D., “Volume of fluid (VOF) method for the dynamics of free boundaries”,
Journal of Computational Physics, 39, (1981), pp.201-225
3. 34372, F5E, 284, "VOF ¥ & o] 8¢ GMA §3 9] 5% o9 88 T3 54
M-8 &2 2z o] o] ol {3 4", I F-§AH A, 15(3), (1997), pp. 168-178
4. Kim, Y.-S., Metal transfer in gas metal arc welding, Ph.D. Thesis, M.LT, (1989)
5. 337, GMAS A9 50| g0 B¢ 53 4, A =E, FIFA% €4 J1ATH,
(1998)
6. Allum, C. J., “ Metal transfer in arc welding as a varicose instability : II. Development of model for arc
welding”, Journal of Physics D: Applied Physics, 18, (1985), pp.1447-1468

-124 -



