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A Study on the Fume Generation Mechanism by the Investigation
of Cr Fume Generation Behavior in Arc Welding
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Ao AHRE SHAEE 412mme A& solid wire(AWS ER70S-G, MS(solid)) H
flux cored wire(AWS E71T-1, MS), 18]lx ZHJd# 2 & flux cored wire(AWS
E308L, SS)9} solid wire(AWS ER 308L, SS(solid)E& Al&stg e ZA= STS 304 2
SS 4009 F FHE AHEAAT. AR £ EAY HES Table 19 Yty =
HAdd2Z 8 838 2 ZANE EF oF 20%9 Cro] &i5o om d748 solid wire
2 flux cored wiredl = 0.02%°]13te] Cro] 5ol YAt

AR} BA 2Fo| @& fumell Cr FRHARE ZAE7] 948 A AEF= S
Fig. 19 YeElST}.  Flux cored wire ¥ solid wireol @ebd fume @A mechanismol
zkel7b e AS 1EEY Fig. 19 b} o 2L 292 U5 £HAFE 150~
240A, of=Z AL 2BVelA A4S FRddAT. &FH fumedAFL FFAYTHEEKS D
0062)2. 24 ZAslP e §H71E 600A F SCRAE €475 AH&stad.

Fume 2AAAS #AE7] sl digital high speed cameraZ A&t 1000
frame/sec® #EF3Fon, AP £FH fumed Cre FsEA o= ICP(Inductively
Coupled Plasma)& Al&3t9 ).
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HAzAsA v BEgo] @AHA AolE HATE (SS+SS)Y A$-7F (SS+MS)R.Th
H =9 HAdYo] AR FulFdog (SS+MS)E H =9 HA@A0 AUt o=
A 2HJHAE2ZH A3 A& AFv AR 27 qiez AZHY o] FdA
= of=zd o3} FAHHE &8 FY AV 2EA EA A BAHE fumeBE v aH s}t
e RAFE Ao AAHAY. Fig. 19 b) B9dE €89 377 A9 59y
o832 b)o AL it AFFdHE B39 SHAEY ZAY fume LA EE RA}MS}
At

£ 9olo] FFHo| WE fumeAHFE Fig. 3o Yel iAo E AFdoA A1gdE &
HAgY d9Zold fumeT A HL solid wire®} flux cored wireB2& & x}bolz} YR 7+

< typedl A& BAZFY ztojrt miAF A& E 5 Q.

7 §HEA sty - AR uet 2AEE CrES Fig. 40 Yehidrt. Fig. 49
@t ERAEY ZAdA TS CrFolz Ot EAdAT L% Aoz B £ glonm
2 @AM © 4& Wy L-Hgolojol A BAH CrEFe F& 4 vt Flux cored wire
¢ BEAE @AM @ FS #E SHJolojo M TAE CrEFS AEE & U} o|F
A AEE Cr¥e24 F fumeRAFoA AR $4Yg0lo] 2 2AY 7ldeE &3
g 4 glon AAFN B AYZANA flux cored wired A% fumedA 7|dEE £33
s}olorl 92~98.8%, HA7F 1.2~8%0]3 soild wiredl A= &3 9tolo}r} 91.1~945%, =
A7t 55~9%<2 Ao YElgon Aol F/EFE BAVE F fume WA Fo| vl =
FEFE FIMete AR YEgt.
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Table 1 Chemical compositions of base metal and filler metal.

wt(%)

Element Cr Ni Si P Mn
BASE [SS400 0.001] 0.021] 0.188] 0.011 0.495
METAL {STS 304 19.397 9.018] 0.242 0.105 1.87
ER308L 20.6 10.2 0.32| 0.124 1.9
E308LT-1 20.36 9.98 0.24] 0.175]  1.846
FILER {E308LT-1 FLUX]  20.03 6.63 6.68 0.21 8.71
METAL |ER70S-G 0.014] 0.013 0.31 0.012]  0.968
E74T-1 0.011 0.01 0512 0.013] 1.054
E71T-1 FLUX 0.0132]  0.021 7.02| 0.015 8.31
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* E308LT-1 =8S
« ER308L = SS{Solid)
«E71T-1 =MS
* ER70S-G = MS(Solid)

$5(Solid)

[

Fig. 2 Images of high speed camera for fume generation from the tip of droplet during the arc
time.
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Fig. 3 Fume generation rate of several welding wires as a function of feeding rate.
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Fig. 4 Cr fume generation rate of several welding wires as a function of welding current
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