
 
 

Fundamental Study on the Construction of Chemical Tanker 
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and Solid Steel Plate  
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Duplex SUS Clad M.S. Duplex side M.S. side
16 17.5 16 Fillet 8 11
16 17.5 16 Fillet 11 11
16 17.5 16 Fillet 16 11
16 17.5 16 Fillet 16 16
16 17.5 16 Fillet 16 24
16 17.5 24 Fillet 16 17
16 17.5 16 Deep pene. 8 8
16 17.5 16 Deep pene. 16 8
16 17.5 16 Deep pene. 16 11
16 17.5 24 Deep pene. 16 10

Plate thick.[mm] Welding leg length[mm]Weld condition
(M.S. side)
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Duplex SUS Clad M.S. Duplex side M.S. side
16 17.5 16 Fillet 16 11 0, 5, 8
16 17.5 16 Fillet 11 11 0, 5, 8
16 17.5 16 Fillet 8 11 0, 5, 8
16 17.5 16 Deep pene. 16 8 0, 5, 8
16 17.5 16 Deep pene. 8 8 0, 5, 8
16 17.5 24 Fillet 16 17 0, 4(mold)
16 17.5 24 Deep pene. 16 10 0, 4(mold)

Plate thick. [mm] Weld condition
(M.S. side)

Welding leg length [mm] Misalignment
[mm]
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Young's modulus E
[Pa]

Poisson's ratio v

Duplex 1.96×1011 0.3
SUS 1.93×1011 0.3
M.S. 2.05×1011 0.3  
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 205  
 

Eq. 6.4.1  PI
 

PI FCAW
PI SAW PI

SAW 50kJ/cm  PI
 

 SUS329J3L
HAZ

 4   HAZ 8 10

5  
 

FCAW 20kJ/cm 

HAZ  1 FCAW 44kJ/cm
HAZ

 
SAW 30kJ/cm 

HAZ
SAW50kJ/cm

HAZ

SAW 50kJ/cm 

SUS329J3L  4

 2mm
 2mm  1mm 



 206  
 

10kgf 

 

SUS329J3L  4
30mm

37mm  450mm  NK U2A
  

SUS329J3L
 

]mm/N[25.441
tt
tt 2

21

2B21B1
B  ·············  (6.4.2) 

 
t1 13 mm
t2 3 mm
σ 400 N mm2

σ 620 N mm2

 4
 

 

 
SUS329J3L  4

 5mm  V  
   

  
  5mm 

W.M. Fusion Line F.L. HAZ 2mm 

25 0 20  3  3
 



 207  
 

25 20 5mm  V
 4

 
 

SUS329J3L  4
SUS329J3L

5  

  

5
  

 

 

600
600  

 

 
SUS329J3L  4

SUS316L
 4

 
JIS  G0578 B 6 N/20

72  
  



 208  
 

 

CPT CPT

  
 SAW50kJ/cm

SUS316L
SUS329J3L

 
 

SUS329J3L 4
SUS316L

 4
 

JIS G0572 

120  
 

SUS329J3L
 SUS329J3L

 
SUS329J3L

SUS329J3L
 SUS316L

Fusion Line  
 

SUS329J3L 4
SUS316L

 4



 209  
 

 5  
5 JIS G0591  5

6  
5  

SUS329J3L
5

SUS329J3L
 

 SUS329J3L
5 SAW 50kJ /cm SUS329J3L

SUS316L
 

SAW50kJ/cm
 

 

SUS329J3L 4
SUS316L

 4

50 98 50 95
 2  

 2

 Fe Pb 

 
2  20  

 



 210  
 

 
 SUS329J3L

 

 
 SUS329J3L

SUS316L SUS329J3L

 

 
 

SUS329J3L 4
SUS316L

 4

 
50   120  

  

50%P2O5 3%H2SO4 0.5%Fe3+ 

0.5%F 0.03%Cl  ··········  (6.6.1) 

 
 

SUS329J3L
 

SUS329J3L



 211  
 

SUS329J3L
SUS316L

 
 SUS329J3L

 
 

SUS329J3L  4
SUS316L

 4 SUS329J3L
 2

 
   

 0.4 mm  

0.7mm 

600  
JIS G0576 42 MgCl2

280N/mm2

 
  

SUS329J3L
SUS329J3L

SUS329J3L
SUS316L

 
SUS329J3L

 



 212  
 

6.3 0 1     2 SUS329J3L
SUS329J3L T

 
T  

 
T

  

 
 

0 1   2 SUS329J3L
 SUS329J3L T

 5  
0 1   2 T

 30 70
 

 2
 

 

0 1   2 SUS329J3L
 SUS329J3L T

 1mm
 10  kgf  

 
T



 213  
 

 T SUS329J3L
 

 

SUS329J3L 1
2
 

 

0 1 2 SUS329J3L
SUS329J3L T

 

600
35 mass

60  20  
 

  6.6.1 JIS G0578 B  

6 N/20 72 

 
 

CPT
 

SUS329J3L
 T  

 

SUS329J3L SUS329J3L



 214  
 

 
SUS329J3L

 0 1   2
SUS329J3L  SUS329J3L T

SUS316L
 

 FCAW44kJ/cm FCAW+SAW50kJ/cm
 

 PI
FCAW SAW50kJ/cm

SAW  
  HAZ 

FCAW 30 70 SAW
 SAW50kJ/cm  30

SAW50kJ/cm
 

 
  V

 
 

 CPT SAW50kJ/cm  5
SUS316L

 
 5

SUS329J3L
SUS316L

 
 

 



 215  
 

SUS329J3L
SUS316L

 
 

SUS329J3L
SUS316L

 
SUS329J3L

SUS316L
 

0 1   2 SUS329J3L
SUS329J3L T

 
T

T  30 70
 

T    

 
T

CPT  30 35
 

SUS329J3L
SUS329J3L

SUS316L
 

 
 



 216  
 

SUS329J3L SUS329J3L

 
 



 217  
 

162 1987.12. pp.474 479

1
No.311 2015 pp.21 30

Hironori Ogata Kazumasa Sakaida Takaaki Matsuda Kimihiro 
Nishimura Masayuki Tanaka Toshiaki Mori  Hiroshi Yajima
Tadakazu Tanino  Hayato Suga and Tsutomu Fukui Research and 
Development on Utilizing Duplex Stainless Steel Plates for Chemical 
Tankers Report 1 Class NK TECHNICAL BULLETIN Vol.33

2015.12. pp.85 96  

 NSSC 260A 

385 2006. pp.20 25

62 4 1976. p.304

84 2009.3.27. pp.144 145

1981 1981. pp.93 96  

8 3 1995.4. p.762
 



 218  
 

 
 

-

-

 



 219  
 

 

 

 

 

 



 220  
 

 

 

 

 



 221  
 

 

 

 

 

 

 



 222  
 

 

-
 

 



 223  
 

 

-
 

 



 224  
 

 

 

 



 225  
 

 

 
 

 

 

 



 226  
 

 

 

- -

 

 

 

 
-

 

 

 



 227  
 

 

-
 



 228  
 

 

 

 

 

 

 

 

 

 

 



 229  
 

 

-
 

 



 230  
 

 

-
 

 

 

 

 

 

 

 



 231  
 

 

 
-

 

 

 
-

-
 

 

 



 232  
 

 

 

 

 

 

-
 

 

 



 233  
 

 

 

 

 

 

-
 



 234  
 

 

 

 

 

 

-
 



 235  
 

 

 

 

 

 

-
 

 



 236  
 

 

 

 

-

 

 

 

 

 

 

 

 

 

 

 



 237  
 

 

 

 

 

 

-
 

 



 238  
 

 

-
 

 

-



 239  
 

 

-
 

 

 

-



 240  
 

 

 

 

 

 

-
 

 

 

 

 

 

 

 

 

 

 



 241  
 

 

 

 

-



 242  
 

 

 

 

 

 



 243  
 

 

 
-

 

 

 
 



 244  
 



 245  
 



 246  
 



 247  
 

SUS329J3L SUS329J3L

SUS329J3L

SUS329J3L

 

SUS329J3L  

 

SUS316L SUS316LN
SUS329J3L        SUS329J3L

 

SUS329J3L SUS329J3L

 

CT
SUS329J3L

KC SUS329J3L TIGW   FCAW  KC

100 170
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SUS329J3L

 
CT SUS329J3L

SM570 WEL TEN780E
 

CCT  

SUS329J3L
SUS329J3L 10mm

 
SUS329J3L

 
 

 
SUS329J3L  SUS316L  T

 T  

30° 50°
 

SUS329J3L
16 mm 14kJ/cm 40 kJ/cm

 FCAW  35 kJ/cm 50 kJ/cm  FCAW SAW
 V  

 

 
SUS329J3L

20 kJ/cm 44 kJ/cm  FCAW  30kJ/cm 50kJ/cm  FCAW SAW
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 44kJ/cm  FCAW
SUS329J3L

 
 

SUS329J3L  SUS316L
 SUS329J3L

40° 50° 60°
 SUS329J3L   

 750N/mm2
 

 

SUS329J3L  SUS329J3L
 SUS316L

SUS316LN
 

 
 

SUS329J3L SUS329J3L
SUS329J3L SUS329J3L

SUS329J3L

SUS316L SUS316LN

SUS329J3L
SUS316L

7.77 103 6.30 103 1.23 1.2
1.2
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SUS329J3L
SUS316LN

5.90 103 5.20 103 1.13 1.1
1.1

 SUS329J3L SUS329J3L

SUS316L SUS329J3L

7.13 103 5.90 103 1.21 1.2
1.2

 SUS329J3L SUS329J3L

SUS316L SUS329J3L

6.30 103 5.90 103 1.07 1.1
1.1

SUS329J3L SUS329J3L

SUS316L SUS316LN

TIG
20

10mm 

0.1 2×106 2×106

200N/mm2
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SUS329J3L SUS

SUS329J3L SUS316L
  

FEM  

SUS329J3L 0.5 t
0.7 t 1.0 t t 1.0 t 

T/L

SUS329J3L

1.0  t  1.0  t   

SUS329J3L SUS316L

FEM
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10mm

5mm 

 

 

 
SUS329J3L

0 1   2 SUS329J3L  SUS329J3L
T

SUS316L
 

 FCAW 44kJ/cm FCAW+SAW50kJ/cm
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  PI
FCAW SAW50kJ/cm 

SAW  
 HAZ
FCAW 30 70 SAW

SAW50kJ/cm 30
SAW50kJ/cm 

 
 

 V
 

  

CPT SAW50kJ/cm  5
SUS316L

 
  5

SUS329J3L
SUS316L

 
 

SUS329J3L
SUS316L

 
 

SUS329J3L
SUS316L

 
SUS329J3L
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SUS316L
 

0 1   2 SUS329J3L
SUS329J3L T

 
 T

T  30 70
 

 T  

 
T

CPT  30 35
 

SUS329J3L
SUS329J3L

SUS316L

 
 

SUS329J3L
SUS329J3L

 
 

SUS329J3L

SUS329J3L
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SUS329J3L
S32205

S31803
SUS329J3L S32205 S31803 

S32205 LR32205 

NV32205 

SUS329J3L Cr  Mo
 S31803 S32205 

S32205 

SUS329J3L SUS329J3L
 

SUS329J3L
SUS329J3L SUS329J3L

SUS329J3L SUS329J3L
SUS329J3L

T T SUS329J3L
T SUS329J3L SUS329J3L

T  SUS329J3L SUS329J3L
 T
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SUS329J3L
 

FCAW SAW
SUS329J3L

 
FCAW

 SUS329J3L  
 

 
SUS329J3L

FCAW  SAW
FCAW

SUS329J3L SUS329J3L
 

SUS329J3L
 SUS329J3L

 
SAW SUS329J3L

SUS329J3L SAW SUS329J3L
 

FCAW
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SUS329J3L SUS329J3L

SUS329J3L
 FCAW

SUS329J3L SUS329J3L
 

 

SUS329J3L

 
SAW 7.4.2  

 

SUS329J3L  T

FCAW  

SUS329J3L T

FCAW
SUS329J3L  
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FCAW
SUS329J3L  
 

 
SUS329J3L SUS329J3L

T
R

200mm  
FCAW SUS329J3L

 
 

SUS329J3L SUS329J3L
T

FCAW
SUS329J3L

 
 

475 150
35kJ/cm

5kJ/cm
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SMAW FCAW TIG

pWPS
WPQR

WPS

 

30 70  

 
7.4.4 SUS329J3L

30
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WPS

SUS329J3L
SUS329J3L

 
SUS329J3L SUS329J3L

SUS316L SUS316LN
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SUS329J3L SUS329J3L
2016

SUS329J3L

SUS329J3L SUS329J3L
SUS316L SUS316LN

 

SUS316L SUS329J3L

2014 7

SUS316L SUS329J3L
12,500 DWT L B D 115 20.6 11.3 m

2014 11

12,500 DWT L B D 118 20.4 11.3 m
2016 2 2017

2
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2018 16,000 DWT L B D 134 22 11.8 m
2

2016 SUS329J3L

SUS329J3L
SUS329J3L

2017 7

SUS329J3L
SUS329J3L

2019 12,500 DWT L B D 118 20.4
11.3 m

 12,500 DWT
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