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Table 1 Chemical compositions and mechanical properties
. () Y.S TS El Chemical composition(mass)
Mar tlmm (MPa) (MPa) %) o Mn
270E 1.0 163 306 49.3 0.001 0.09 Others
270C 1.0 215 339 42.6 0.05 0.17
440 1.0 308 447 34.8 0.10 1.02
590 1.0 415 630 27.2 0.06 2.50
780 1.0 432 826 21.0 0.09 2.59 Si
980 1.0 677 1048 15.8 0.15 2.62 Others
1180 1.0 989 1220 8.0 0.10 2.36 Si, Others
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Table 2 Welding condition in various welding process

(a) Laser welding (b) Mash seam welding (c) Plasma arc welding
Laser YAG laser 18kA/270-780steel Curent 80A
Current 16kA/980-
Power 3kW steel Speed 1m/min
10kN/270steel
For Speed 6.5m/min Force 12kN/440,590 steel Hole dia 2.8mm
14kN/780-steel
1.0mm
Plasma- Ar+10%Hz
Focus Surface Lap 2.5mm aas (0.5L/min)
- o "
Shelding Ar(201,/min) Speed 4m/min Shielding Ar+ 10/?H2
gas gas (10L/min)
For Power 3kW Curent 120A
1.4mm Speed 4,5m/min Speed 1m/min

500
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Fig. 3 Hardness distributions of CO2 laser welded joints
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Table 2 Formulas of carbon equivalent® "

CE title Formula Mn
Pem (Ito-Bessyo)® C + (Si/30) + (Mn+Cu+Cr)/20 + (Ni/60) + (Mo/15) + (V/10) + 5B 111
CRy (Yurioka)® C + f(C){Si/24 + Mn/6 + Cu/15 + Ni/20 + (Cr+Mo+Nb+V)/5 + 5B} f(C) = 0.75 | |,

+ 0.25 tanh {20(C-0.12)}
CEws( (Kihara)® C + (Mn/6) + Si/24 + (Ni/40) + (Cr/5) + (Mo/4) + (V/14) I
Duren (Cps)® C + (Mn+Cw/16 + (Si/25) + (Cr/20) + (Ni/60) + (Mo/40) + (V/15) 111
CET" C + (Mn + Mo)/10 + (Cu + Cr)/20 + (Ni/40) II
CEpnv C + Si/24 + Mn/10 + ((Ni+Cu)/10 + Cr/5 + Mo/4 + V/5 II
CsLa C + (Mn/16) + (Cr/23) + (Mo/T) + (Nb/5) + (V/9) -(Ni/50) 11
Graville® C + (Mn/16) + (Ni/50) + (Cr/23) + (Mo/7) + (Nb/5) + (V/9) 11
AWS D1.1% C+ (Mn + S1)/6 + (Cr + Mo + V)/5 + (Ni + Cu)/15 I
Aws? C + (Mn/4) + (Ni/20) + (Cr + V)/10 + (Cu/40) + (Mo/50) I
CE wrsis6 C + (Mn/6) + (Si/24) + (Mo/29) + (V/14) I
Stout and Doty C + (Mn/6) + (Ni/20) + (Cr + Mo)/10 + (Cu/40) I
Koch-ersch” C + (Mn+Mo+Ni+Cr+V+Cu+8i)/20 111
Winterton® C + (Mn/6) + (Cu/40) + (Ni/20) + (Cr-V)/10 -(Mo/50) I
Breadstreat® C + (Mn/20) + (Ni/15) + (Cr + Mo + V)/10 111
Cottrell® C + (Mn/6) + (Cr + Mo)/5 + (V/3) + (Nb/4C) + (0.0001/S) I
CEw” C + (Mn+Cr+V+Si)/6 +(Mo/4) +(Nb/9) +(Ti/3) +(Cu/20) +(Ni/25) +5B I
32 X"%il‘ il--ﬂ% t%l- I-J_'il- E{|O|X1% 4_‘?_0' E‘—I- Hv(B) Hv(W) Hv(martensite) Hv(W)/ Hv(B))
ACHZEA = e ) A

o 2% 2 1A}
& Aol SAelth £3 #olA]
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4748 o= &4 vlwsl] SHET) AA ] wE)
= AE s, Tl YA A8 b o
Hi= nx|golug old tigt AFARE Hlshd th
=3 2.
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