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Effects of gas formers of flux cored wire on spattering
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Abstract

Lffects of gas formers of MgCO, CaCO; and LiCO; on the spattering phenomena were

investigated for non-shielded flux cored arc welding. Spattering phenomena were pictured using

high speed camera as a speed of 3000 frames per sec. As experimental results, spattering

modes were classified into 4 types.

The modes were spattering by arc force, gas explosion,

shert circuit and pore escape. The amount of spatters by arc force was 30%, gas blowing force

was 40%, short circuit 10%. pore escape was 10% and others were 10%.

\Vhen LigCO;; was

adced, the amount of spatters was largest, and it decreased in the order of CaCO; and MgCO..
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Table 1. Flux compositions for the experiments
Wire: Flux (wt. %)

A BF* (no gas formers)

B BF+ 6% MgCO;

C BF+17% MgCO;

D BF+ 6% CaC0O,

E BF+172% CaC0s

F BF+ 6% Li,CO;

G BF+17% LiCOy

*BF © mixture of CaF., TiO, Fe, Al, Si and etc.

Table 2. Chemical compositions of the base metal
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16HD, 24L& 300\\' @_E
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Table. 3. Welding conditions

Welding voltage (V) 30
Wire feeding speed (mm/min) 3430
Travel speed (mm/min) 660
Polarity DCRP

Stick out (mm) 30

Wire diameter (mm) 2
Torch angle () 0

\Halogen IamP/Lons Wire H::S;hm:::ed
71
Caerriage

Fig. 1 Experimental equipment for the high speed

and hoop (wt. %) phtographing
Class C Si Mn p S
S — o1 | 05 | Lo : 0.007 Table 4. Photographing conditions
" hoop 0.06 | 0.1 | 0.36 |0.013 | 0.006 Camera Nac 16HD
Back light 300W halogen lamp
2.2 Aufe| YA Bl DaFY Photo,_speed 3000 s
Lens Nikon macro lens 105mm with extension ring
saE 4 B B Sste] Azte) ¥ :
Filter WV + ND 1.0
# el 3 &HE Aslgol T £Hxow -
- 8HAY 0V, stolo} HFET 3430mm/min, fris k8
A% 9434 (DCRP) & AL 88100, /1ch £9% Film Rodak 2476
138
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by short circuit (¢}, by pore escape {d), and by mixed type of arc force and pore escape (¢} .
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Fig. 3 Number of spatters by gas blowing force
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Fig. 4 Contact angle of the weld bead with gas
formers
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Fig. 5 Number of spatters by arc force
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Fig. 6 Number of spatters by arc re}gnition of short
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Fig. 7 Number of spatters by pore escape
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