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Table 1 Proposed design criteria for high strength steel

GConventional| Proporsa
Strength TS 780 | 980 | 780 | 980
Yield ratio factor bd 1.1 1.1 1.0 1.0
Welding difficulty factor™' |8 12| 12) 10| 1.0
Safety factor Vy 2.2 2.2 1.7 1.7
Basic allowable strees™? o’,a’sﬂi 355 | 445 | 460 | 580

X1 BIRSERS
X2 EXRUBRSIREHE
X3 0,=TS/(r*B vy)

I B ) Table 2 Properties of welded joint
3
w 0.15 [ (v
] + ‘ LA Base metal | HT780(12mmt)
E 0O Wire MGS-80(1.2mm®)
§ 0.10 8 O Laser (trailing) | Power: 10kW
5 ’* HT780 Welding MAG (leading) Current:300A Groove 12mmt
§ 005 0O O Welded joint conditions { oy eiding gas 2096G0,-80%Ar
‘.6 ’ Q Welding speed 1.3m/min Gap=0.6mm
o | @ve-s0c<any Charpy | VE-0c=49J
o L ) f @) =R impact Specimen: side—grooved
0.3 0.4 0.5 0.6 0.7 Properties energy Notch: WM center
of welded
WES o
} o Ceq'ES of Laser WM (mgss %) Joint TS=850MPa
Fig.1 Guideline for alloy element design of laser WM Tensile | Rupture positio: BM
strength Specimen: round bar
(6mm® X 32mm)
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(Fatigue strength
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100 + h JSSC\C\as\s E design curve

[ Procedure Case 1 N o
O Procedure Case 2

/\ Procedure Case 3 |

Erocejure gase g Open symbol; 15% strain range decreasing
rocedure Lase Solid symbol; 1.5mm deflection increasing
1 1 1
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Fatigue life, [cycle]
Fig.3 Fatigue strength of HT780 fillet welding joint

Fig.5 Macrograph of
welded specimen
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