
Relationship between welding condition and mechanical properties in vertical-up welding using 

flux cored wires for high tensile steel. (Part.4 Experiment Purpose and Summary

OGURA/Hiroyuki et all  

*1 *2 *3

*4 *5 *6

*7   

1
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1.2

50SVL,50SVU 
490 

T49J0T1-1CA-UH5 50S

50DVL,50DVU T49J0T1-1CA-U 50D

55SVL,55SVU 

550 
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55DVL,55DVU T550T1-1CA-U 55D

55FVL, 55FVU T550T1-1CA-U 55F

60SVL, 60SVU 
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T59J1T1-1CA-
N2M1-UH5 60S

60DVL,60DVU 
T59J1T1-1CA-
N3M1-U 60D

 50  S  V  L 

2

L(= PL) 180A 23V 4140W

U(= PU) 230A 26V 5980W

1

L:PL  U:PU 1

V

50 490N/mm2 55 550N/mm2

60 590N/mm2
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*4 Taisei Corporation *5 Rui.Sekkeisitsu.Co.Ltd 

*6 Yasui Architects,INC. *7 Kobe Steel,Ltd. 

3 %( )

C Si Mn Mo V Cu Ni 

490N SN490B 0.15 0.26 1.42 - - - - 

550N TMCP385 0.14 0.34 1.37 0.002 - 0.02 0.11 

590N SA440B 0.08 0.24 1.42 0.26 0.04 - 0.12

2) (A) (V)

(cm/min) 

:MAX

:MIN

(kJ/cm)

:MIN

:MAX

( ) 1)

:MIN

:MAX

50SVL 10 183 22.5 
10.5 

2.4 

23.7 

103.2 

54 

208 

50DVL 10 180 22.6 
10.6 

2.4 

23.5 

102.2 

56 

217 

55SVL 10 176 22.5 
10.0 

2.3 

24.9 

109.8 

74 

205 

55DVL 10 173 22.4 
9.7 

2.5 

25.7 

99.9 

63 

237 

55FVL 10 173 22.5 
10.4 

2.8 

23.9 

89.1 

66 

231 

60SVL 10 178 22.6 
10.4 

2.2 

23.9 

115.2 

66 

191 

60DVL 10 181 22.6 
10.3 

2.2 

24.1 

112.7 

64 

198 

50SVU 7 229 26.0 
9.4 

2.7 

39.7 

138.4 

100 

225 

50DVU 7 230 26.0 
9.5 

2.9 

39.1 

130.0 

104 

248 

55SVU 8 226 26.1 
10.1 

3.8 

36.7 

98.6 

81 

247 

55DVU 7 235 26.0 
9.3 

2.6 

40.3 

140.9 

101 

221 

55FVU 8 227 26.2 
9.2 

2.6 

40.5 

140.6 

104 

236 

60SVU 8 221 26.2 
8.9 

3.3 

41.9 

114.3 

91 

235 

60DVU 8 225 26.3 
9.5 

2.6 

26.2 

95.2 

97 

218 

50DVL[2] 10 182 23.3 
12.4 

3.0 

20.1 

83.2 

30 

249 

50SVU[2] 8 228 24.9 
14.0 

3.1 

26.5 

119.8 

64 

327 

55FVU[2] 8 234 25.1 
14.2 

3.2 

26.2 

117.2 
72 

372 

60DVU[2] 8 235 27.2 
10.7 

5.7 

34.9 

65.7 

121 

328 

1)

2) [2]

2:
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50DVL 55FVL 60SVL 50DVL[2] 

50DVU

1

55FVU 60SVU 55FVU[2]



2.

3.



400

450

500

550

600

650

700

750

800

DEPO-S

DEPO-B

DEPO-S[2]

DEPO-B[2]

N
/m

m
2

300

350

400

450

500

550

600

650

700

DEPO-S

DEPO-B

DEPO-S[2]

DEPO-B[2]

0
.2

%
N

/m
m

2

4.

0

20

40

60

80

100

120

140

DEPO-S

DEPO-B

DEPO-S[2]

DEPO-B[2]

0
J

5.

0.0000 

0.0050 

0.0100 

0.0150 

0.0200 

0.0250 

0.0300 

0.0350 

50-DEPO-S

55-DEPO-S

60-DEPO-S

50-DEPO-B

55-DEPO-B

60-DEPO-B

0 J

6.



Relationship between welding condition and mechanical properties in vertical-up welding 

using flux cored wires for high tensile steel (Part.6 Analysis of Experiment Result

KAGAMI/Yasuo et all

*1 *2 *3

*4 *5 *6

*7

5 3

2.

1 7

0.2%

DEPO

1

PU PL

490N

50S PU PL 330

210 B PL PU

( 28kJ/cm) 630 640N/mm2

S PU( 88kJ/cm)

570N/mm2 PL( 95kJ/cm) 533N/mm2

50D PU PL 250

B PU( 40kJ/cm) 632N/mm2

PL( 26kJ/cm) 570N/mm2 S

PU( 92kJ/cm) 497N/mm2 PL(

69kJ/cm) 504N/mm2

550N

55S PU PL 250

210 B PU( 38kJ/cm) PL(

28kJ/cm) 660N/mm2 S

PU( 75kJ/cm) 568N/mm2

(550N) PL( 96kJ/cm)

520N/mm2

55D PU PL 220

240 B PU(42kJ/cm) PL

(27kJ/cm) 630N/mm2 S

PU( 100kJ/cm) 557N/mm2

PL( 86kJ/cm)

521N/mm2

55F PU PL 370

230 B PU( 28kJ/cm)

585N/mm2

PL( 27kJ/cm) 549N/mm2 S

PU( 62kJ/cm) PL( 66kJ/cm)

517N/mm2 459N/mm2

590N

60S PU PL 235 190

B PU ( 41kJ/cm) PL(

28kJ/cm) 630 665N/mm2 S

PU( 80kJ/cm) PL( 97kJ/cm) 550

539N/mm2 (590N)

W cm/min kJ/cm N/mm2 N/mm2

S 95 416 533

B 28 559 646

S 95 435 553

B 40 560 648

S 80 353 465

B 28 524 606

S 92 377 497

B 40 546 632

S 96 401 520

B 28 590 661

S 75 456 568

B 38 598 677

S 86 412 521

B 27 566 635

S 101 458 557

B 42 566 639

S 66 357 459

B 27 485 549

S 92 371 450

B 42 467 555

S 97 423 539

B 28 601 665

S 80 437 550

B 41 542 631

S 98 425 538

B 28 584 642

S 82 458 558

B 41 598 670

S 88 458 570

B 27 535 631

S 69 403 504

B 26 501 570

S 62 411 517

B 28 507 585

S 65 443 557

B 35 533 614

No.

50DVL 4063 2.4 10.6 217

50SVU 5946 2.7 9.4 225

50SVL 4119 2.4 10.5 208

55SVU 5894 3.8 10.1 247

55SVL 3951 2.3 10.0 205

50DVU 5994 2.9 9.5 248

55FVL 3902 2.8 10.4 231

55DVU 6096 2.6 9.3 221

55DVL 3865 2.5 9.7 237

60SVU 5772 3.3 8.9 235

60SVL 4030 2.2 10.4 191

55FVU 5937 2.6 9.2 236

50SVU2 5665 3.1 14.0 327

60DVU 5908 2.6 9.5 218

60DVL 4081 2.2 10.3 198

60DVU2 6380 5.7 10.7 328

55FVU2 5858 3.2 14.2 372

50DVL2 4226 3.0 12.4 249
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*1 Nikken sekkei Ltd.*2 Nihon Sekkei Inc. *3 Shimizu Corporation 
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60D PU PL 328 200

B PU( 35kJ/cm) PL( 28kJ/ 

cm) 614 642N/mm2

S PU( 65kJ/cm)

PL( 98kJ/cm) 557 538N/mm2

3.

2

2 

490N 550N 590N

490N
S

95kJ/cm,200
88kJ/cm,320

D 70kJ/cm,250

70kJ/cm,250

550N

S
95kJ/cm,200
75kJ/cm,240

75kJ/cm,240

D 86 kJ/cm,230 40kJ/cm,240

F
60kJ/cm,370
40kJ/cm,230

40kJ/cm,230
27kJ/cm,370

40kJ/cm,230
40kJ/cm,230
27kJ/cm,370

590N
S 97kJ/cm,190 40kJ/cm,240 30kJ/cm,240

D 98kJ/cm,230 64kJ/cm,320 40kJ/cm,250

97kJ/cm,190 40kJ/cm,240 30kJ/cm,240

4.

JIS Z 3313

6 (60S) 

7 (60D) 

1 (50S)

2 (50D)

3 (55S)

4 (55D)

5 (55F)


