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A High Efficient GMAW Process of the Newest Type
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Fig. 1 Forces effective on metal transfer
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Table 1 Surface tension during molten droplet transfer

i Wire diameter Surface tension of short arc transfer Surface tension of spray transfer
(mm) (dyne/cm) (dyne/cm)
o 1.2 900(130A) 320(200A)
¢ 16 1,200(180A) 420(250A)
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Table 2 Comparison of arc characteristics of shield gases
Ionization Potential Plasma Decrease Electron Decrease Arc
Shield Gas Vlotage Gradient Stream in Surface Ralease in Arc Rigidity
(V) (Ratio) Tension Effect Force

Ar 15.7 0.5 X 0 0 X X

He 24.6 25 00 0 0 X 0

CO, 14.0 15 0 0 0 XX 00

0. 136 20 0 00 00 0 (0]
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Fig. 2 Droplet formation with different shielding gases
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(a) Conventional GMAW process
(Ar+CO,)

(b) TIME process
(Ar + He + CO, + 0,)

Fig. 3 Cross section of weldment

(a) Conventional GMAW process(Ar+ COz)
Fig. 4 Cross section of fillet joint
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Fig. 5 Comparison of deposition rate between TIME and other weld process
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Fig. 6 Comparison in weld conditions of TIME and MAG
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Ahsoﬂpcd energy (kg.f/m)
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MAG |WFS: flat, |ave. heat input :
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Fig. 9 Weldrﬁetal impact test outcome, W/L56 wire
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Fig. 10 Variation in Si/Mn/O; contents with TIME-and
MAG-weld
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Table 3 TIME welding process$} EF €339l cost Hl
TIME
MAG FCAW
'g‘ 7\(3 Bo" k\’:ll (Ar+ He+ (Al‘+ COz) (COz) H] al
CO:+0)
SHAA Horizontal Horizontal Horizontal A
A E Fillet Fillet Fillet []jﬂ_“j
LWire 27 (mm) 1.2mm 1.2mm 1.2mm
| A5 (A), WFS m/min 400/(20/3) 280/(8.8) 275/(8.8) WFS=Wire $84%
L) ' 37 28 30
GASZ-H| F(£/min) 20 20 20
dagza(g/m) 170 170 170
LHAE(%) 98 98 95
. ) _¥a8HeX100
| Wire 44 % (g/m) 173 173 179 Wire iﬁl%k—_%z}—i%———‘
- Wire ©@7HS/kg) 950 820 #1,630 #FLux Cored wire
i . ARREEX @7
| Wire ¥]4-(%4/m) (1)164 142 292 Wire ¥]-&= —————1‘1)00
4245 (g/min) 182 80 80
Y A7 8 5%
Al 7H(mi —==T5e
ArcAl H(min) 0.94 2.24 2.24 Arc A3t TREC
60,000/cyl. | 14777/cyl. | 140/kg
Gas‘a'ﬂ(%/ﬂ) 946/2 211/@ 027/2 COz Gas=5101/kg
. Gas Y -8=Gas F%FXArc AIZEX
Gas B4 (2/m) (2)177.85 1182 1512 T Gas WF
Arc HHE(%) 50 50 50
Arc AZEX 100
23] A Hmin/m) 19 448 448 2 Azt = ————rf,‘ AR
FTAHH-H/ATD 7,000 7,000 7,000 (A3 +13)HR
(39 (>E/m) (5)222 523 523 FTU=FHALXFTLE7H60
L4774 () 14,000,000 3,500,000 3,500,000
: A F X AY X ArcA X Bt
A S akwh(Am) | (3)223 276 20.15 A= 0
N - “SANAXAYATE
#7H g2 (21/m) (4)44.33 26.1 26.1 A = e or 0T X 87 7 X 60
, . £47)7FH X 0.1 X ZH A 2
Bul(9/m) (4)22.16 131 131 B = T T X B A TF X0
Wire H| (1) 164 142 292
Gas ¥l (2) 177.85 118.2 15.12
&) (3) 22.3 27.6 29.15
AZESFE (4+4) 66.49 39.2 39.2
Y (5) 222 523 523
i 850 898
| g A +(@+ @)+ 4+ +
: & A 653 +197(30%) | +254(38%) W+@+ B +@+4)+(5)
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