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Abstract

Droplet transfer modes due to welding conditions and the effect of Ca in welding wire on droplet transfer

were investigated.

Droplet transfer mode in CO, welding was classified into 2 modes, that is, short circuit and globular transfer,

with increasing welding current and voltage.

With increasing Ca content in wire, repulsive pressure due to vaporization of Ca was considerably increased.

In short circuit transfer region, arcing time was increased and droplet transfer cycle was decreased, with

increasing Ca content. In globular transfer region, welding condition for globular transfer was lower current

region, with increasing Ca content.

1. A &

GMA(Gas Metal Arc) & 8e &3 349 %53}
FA o o2} Hggo] FARAHT o, 2 CO,
EHE AAHo| 2 g ol Y Ed E3] Bol

" AN, AT dFAE BHATFAE

424

o)g53 gl 2eut COLHAS 28 B4 2
ofa gordel AL 2nH AAE A 2
359 271 2 A54ed A5S s o
A28 A ol AsHm vk,
COBAAS 2 4L ol A4 A
H BAYL Qlom, $4 soloiFel HMBRL, &
423, #HHY 2 HEsle 5 cleirha 2900



GMAW &7jol3) #itel mlx|= Cadl 9%

od) Pgg Wy Ao
891% 834 solojo] F2 3zl C, Mn, Si
Al Ti g 2dE 248 @A o= AE
ZAME O] 911, Cae 2 E Q] RS 2=
Q42 BT YUY, 53], Cad] B¢ o
Aol 22 g3 9 AzTAY 2% AVtEHE 4
A2A 2 g gate B A% HES 8
A, V1B Holg AadHeE S84 ok ¢AA
zoojxe] HES o}y BBEF FHol @t

wpelA, B G ME oA et Aol vl A& Cadl
ke A E HESLY) skl gtoloje] CaftFel
wz £¥ojd B4, & 50388, §HoPF
B 2 oA T WEHE AFHoE HiY
o2H, COLHAN ¢48F 24 4 &3 A949
Ato 71od3taat ok

dAAL kY. ol

2. Al
2.1 AEN ¥ 88z

APAE A4 1.2mme ARF COEHE ool
ol A, Z1BRARL JIS YGWI2Yl 323te ARE
AHg-8t5th, Table 1€ A @AY 3P E& e
RoE Ca¥tFe 0, 12, 35 ppmo 2 WA ZT
£42 AvE $HALL A48l Table 29 U
Ebd ule} o] ARE AYF, FHF R AR
ggoz A FEIA F, BAF 4L 280,
320A, ZAF 4GS 200, 220, 2504, AAF FHL
120, 140, 160A2 WA ZoH, 2HEEE 30cm/
ming YAFA 4k 72+ AF 24 4%
Wil 41 Jlsd Hee 333, AAAYL R
HE] JYAYAA 2vey FIHAI A

77

2.2 ot3 orHY HIt

Figle £304d3& H71atr] 915t A3 A
28 g0t HrgA e FAEE UEld AeE,
NERAR, N3HR L AZHAYGRE o] FolA
9} AEARE 28F otAAF E okAVde
AASE AXNs2 FAS Aok E, A HAF=
NARe B #AY olhd2aNEE FE(
AE ZE& 1100, okZAY FFE 100625, ¥
Bl ah= A5 238 7] (cut off frequency © 10kHz) R
tAgAsze W@she AFZHBIZ o]FH 3l
o AFZAFEE 7|9EF 102Mbyted AFEHE
g, AEWBI2RE Y AFE HY R AR
EE 34ch

£H42A L Cattol we gHo)h@tel Wzt
= 8HF 500msec S} ol ML WEE 74 =
A 334 vk Z2g3ta] Eo| WP el g HIsl,
2Ry E S5t gHo)PyFr R oI
2 233son, oY §Ho)YFabr g ofAA
e HAgo s stdch & 445 §H AR L
& vele] o8 A wRE HyFon, I
FJ&TE 3000 frame/sS 2 JTH

9, GMASHA &40 Hg3te FHZHY

(m]w]
GMAW
puwer source

o -0

Fig.1 Schematic diagram of welding arc evaluation appara-
tus

Table 1 Chemical compositions of wires used

Mark C Si Mn P S Ti Ca(ppm) Remarks
(01] 0.11 0.92 160 0.010 0.008 0.01 - JIS:
C1 011 0.88 156 0007 0.005 001 12 YGW12
C3 0.09 087 158 0011 0.005 0.01 35

Table 2 Welding conditions
. Dia. Polarity Current Speed
Welding method (mm) ™ (cn/min) Others
120,140,160 + Power source : Inverter
CO, 12 DCRP 200,220,250 30 * Gas flow rate : 20 1/min
280,320 * Torch gap - 15min
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in low current range
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