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Table 1 Chemical compositions and mechanical properties of applied steel plate and weld wire.

Weld: Chemical compositions [mass %] Mechanical properties
eldin,
£ ) Yield stress Tensile strength Elongation
consumable C Si Mn P S
[MPa] [MPa] [%]
KA36 0.157  0.442 1.067  0.013  0.002 416 542 21
KC-550 0.050  0.700 1.900  0.010 0.010 571 621 30
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SEATRRZE D FFELRER & LT T L7238 85t % Table 2 (2, $U/E L 725K 300 mm B {A (GAB% ID. HBO1)
DR RBEALEICBS T D~ 7 n R R % Fig. 1 12737, RE— FNZBW RS EA TN, R — R LRI
YAy NOHERENTZ. S HIT, BRI D ORFFEHRE VIR S D R E MU OREE RSN B T DI R
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e iBsZ tnbhoiz

Table 2 Welding condition. & | Back reinforcement
: h=0.63mm
Arc current [A] 400 Undercut\
Arc voltage [V] 36.0
Laser power [kW] 16.0 :
Flank angle s
LvsWL [mm] +0.5 Abt. 78.g7degree 4T
. Toe radius
Travel speed [cm/min.] 800 2ot 0.09mm
Initial root gap [mm] 1.0

Fig. 1 Result of macroscopic test of HBO1.
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' | No defect ; Back reinforcement
Prevent undercut .
a | With Increasing I s

Without /J-\supporting sheet back reinforcement
supporting sheet 2 NS
/ TTTeC \ 4

h=1.18mm

Q) Melt flows
Flank angle 4
.|| Relaxing weld toe Abt. 148degree
. s Toe radius Stress concentration 10.0
| Supporting sheet aluminum tape TN o 1.37em S —
Fig. 2 Hypothesis of using Fig. 3 Setting position view . .
. . Fig. 4 Result of macroscopic test of HB02.
supporting sheet. from the side.
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3
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<
10mm 10mm
(A) Supporting plate (B) Cooling plate
Fig. 5 Dimension of sliding copper plate. Fig. 6 Setting position view of sliding copper plate.
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Fig. 7 Photograph of bead appearance of HB03. Fig. 8 Result of macrosc
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X § - YA _ g - . e
(A) Front bead (B) Back bead (A) Front bead (B) Back bead
Test ID HB02-L (Sheet), At 750 mm point. Test ID HB03-L (Sliding plate), At 750 mm point.

Fig. 9 Photographs of bead appearance.
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Table 3 Approval test type, requirements and results.

Results
Test type Requirements Test ID HB02-L Test ID HB03-L
(Sheet) (Sliding plate)
Radiographic testing Reference: ISO 5817 Level B No defect No defect
Tensile test Tensile strength > 490 MPa 542 MPa, 544 MPa 543 MPa, 545 MPa
Side bending test Clack length <3 mm No defect No defect
At DEPO: >34 At DEPO: 17917 At DEPO: 1851
Charpy impact test At fusion line (F.L.): >27J At fusion line: 162 J At fusion line: 149 J
AtHAZ, 2 mm from F.L.: >27 ] AtHAZ: 104 AtHAZ:89J
Macroscopic test Nothing obvious defects No defect No defect
Vickers hardness test Maximum hardness < 380 HV 240 HV 247 HV
6. #a El
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