NIPPON STEEL & SUMITOMO METAL

Weldable High-tensile Strength Steel Plates: WEL-TEN™ Series / /,

1. Outline of Series and Specifications

WEL-TEN™ Series is high tensile and superior weldability steel featuring a rich variety of product categories.
It has a wide range of applications, including pressure vessels, oil storage tanks, penstock, bridges,
buildings, construction equipment, and industrial equipment.

Chemical compositiori] %0 Mechanical properties
Appllictable Tensile test Impact test] test piece:JIS No.4, 2mm V-notich, L directionT | Bending test test piece: JIS No.1 msE
plate : i : :
Brand name thickness | ¢ Si Mn p S Cu Ni Cr Mo Y Nb Ti B Coq?” Pem?” Yield point or Tensile Elongation Test Thickness Test | Absorbed energyl JO Inside bending radius
s mmd proof str?ss strengtzh Thickness | , M. | PIECE | 1y tempera- | Average | Each | Bending | Thickness Radius
0 N/mmz0 0 N/mm20 ommo | #99aon| s turedCO | value | value | angle | Ommo
t016 20 No.5
WEL-TEN540 1.60t050|00.20| 0055 | 01.70 |00.035/00.035 —_ —_ —_ —_ | — | — | — — 0045 00.32 0355 0540 16<t 28 No.5 12<t0 50 0 47 27 180 —_ 1.5t
20<t 23 No.4
: g-ig E ?gg 00.261 t 500 tO16 | 20 | Nob
. 0450 t0500 | 5900 710 t0 750 12<t0 32 -5 t032 1.5t
WEL-TEN590 | 6040200 |00.16| 0055 | 02.00 |00.030|00.025| 0050 | 0120 |0050|00.40/0010|00.05| — |00.005|004gtnioon | 028101000 16<t | 28 | Nob < 47 27 180
00,5210 1500 00.30t01500 | 043@50<t0 | 5700 690 75<t0 32<t -10 32<t 2.0t
00.56) t0 2000 00.31t0 2000 20<t 20 No.4
ey | o2etoso0 016 | 19 | No5
: 0490t0500 | 6100 730 t0 750 12<t0 32 -5 t032 1.5t
WEL-TEN610 6010200 |00.16|00.55| 02.00 |00.030/00.025| ©0.50 0120 |00.50/00.40(00.10|00.056| — [00.005| C0.500t0 1000 g 83% E 1285 16<t 27 No.5 < 47 27 180
0058101500 : 047050<t0 | 5900 7101 75<tr] 32<t -10 32<t | 2.0t
nosptoeon | 0 0-8UH2000 20<t | 20 | Nos4
00.500t0 500 t016 17 No.5
0550t0500 | 6900 830! t0 500 12<t0 32 -15 t032 1.5t
WEL-TEN690 | 600100 |00.16| 0055 | 02.00 |00.030/00.025 0050 | 01.30 |00.60|00.60/00.10|00.05 — |00.005|00.56 10750 gggg tsmof’f’mu 16<t | 25 | Nob < 47 27 180
0.40-2.00 00601101000 00.30 t0 500 to16 16 No.5
: 0685 t0500 | 7800 930! tU 500 12<t0 32 -20 t032 1.5t
WEL-TEN780 | 600200 |00.16| 10,55 | 02,00 0002070015 0050 |04 1901 10,80 |00.60/00.10/00.05| — |00.005|c06gttson | 93801907 16<t | 24 | Nos < 47 07 180
40-3. 00,670 2000 : 0668 50<t0 | 7600 9101 50<tr] 32<t -25 32<t | 2.0t
0 100<t0 0.36! t0 2000 20<t 16 No.4
0.50-3.50 to16 13 No.5
00340500 | ;ggg 0500 12<t0 32 25 t032 1.5t
WEL-TEN950 60t0150 |00.16| 0055 | 02.00 |00.015/00.010 ©0.50 32%1205% 01.20({00.90|00.10{00.08| — |00.005/00.76 00.36 t0 750 9500 1130 16< 19 No.5 < 47 27 180 ’
U 00.38 t0 1500 00865 50<t0 32<«t -30 32<«t 2.0t
0100<t0 20<t 13 No.4
t016 20 No.5
04500500 | 5900 7101 t0 500 t0 32 1.5t
WEL-TEN590E 60t0100 [00.18| 00.55| 02.00 (00.030(00.025] — —_— | — | — | — | — | — 0052 00.30 16<t 28 No.5 12<t -5 47 27 180
0430 50<t0 | 5700 6901 50<t0 32«t 2.0t
20<t 20 No.4
to16 17 No.5
0550 t0500 | 6900 830t 500 t032 1.5t
WEL-TEN690E 6010100 |00.18| 00.55 | 02.00 |00.030/00.025| ©0.50 —_ 01.60 |00.60|00.10) — | — |00.005 E ggg :E ?ggu 00.32 16<t 25 No.5 12<t -10 47 27 180
. 0530 50<t0 | 6700 8101 50<t0 32<«t 2.0t
20<t 17 No.4
to16 16 No.5
068510500 | 7800 930! tU 500 t032 1.5t
WEL-TEN780E | 6040100 |00.22| 00,55 | 02,00 |00.025{10.015| 0050 | — | 01,60 00600010 — | — |00.005| 00019500 | 1034 16t | 24 | Nos 12<t 15 47 o7 180
. 0665 50<t0 | 7600 9101 50<t0 32«t 2.0t
20<t 16 No.4
to16 13 No.5
1885 t0 500 t0 32 1.5t
WEL-TEN950E 60t0100 |00.22| 0055 | 02.00 |00.025/00.020| ©0.50 —_— 01.60(01.10|00.10| — | — |00.005/00.76 00.38 9500 1130 16<t 19 No.5 12<t -20 47 27 180
0865 50<t0 32«t 2.0t
20<t 13 No.4
Steel types 0 With respect to the standards in the table above, it is possible to add the following special requirements upon request.
Blanks E RE c EX O SR guaranteed steel (-SR), O Lamellar tear-resistant guaranteed steel (-Z35, etc.), O Low-temperature specifications
SEnsEm Economy |Non-heat treated|  Cr-added Weldability < below the stipulated impact test temperature service> (-LT), O Constant yield strength specifications (-H)
Approximate application 150 2000 100 32 150 100 (Example of specified specifications: WEL-TEN590-SR, etc.)
thickness 0 mmC or less or less or less or less or less
o
940 oooo - - - -
590 ° ° ° - ° Remarks:
0-500 0-500 0-500 0-500 10When necessary, alloying elements other than those shown in the tale may be added.
Tensile 610 o o 20Carbon equivalent, Ceq, and weld crack sensitivity, Pcm, are calculated for added elements using the following equation.
Gireaiin g-1000 0-1000 Ceq=C+Si/24-+Mn/6+Ni/40+Cr/5+Mo/4+V/140 %0
class 690 ° © © I __ Pcm=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B0 %0
0-1500 0-1000 0-1500 30In the bending test, cracks shall not occur in the outside of test piece.
o o ° o o Th ding test can be eliminat [ therwi ified.
780 0-2000 0-1500 O 0 0-200 0 0—-2000 e ben INng test can be elimina ed unless otherwise specitie
o o) (e}
950 0-2500 02000 0—a0o — —
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NIPPON STEEL & SUMITOMO METAL

Chemical compositiori %"

Mechanical properties

Appllictable Tensile test Impact test test piece:JIS No.4, 2mm V-notich, L direction | Bending testitest piece: JIS No.1:8”
plate - - : -
Brand name thickness c S Mn P S cu Ni Cr Mo v Nb Ti B Cea 20 Pom?” Yield point or Tensile Elongatlon. Test Thickness Test Absorbed energyl JU Inside bending radius
0 mmi proof stress strength Thickness | Mmi' piece | o | fempera- | Average | Each |Bending| Thickness Radi
0 N/mme0 0 N/mm20 ommo | %N JIS tureDCO | yajue value | angle | Ommo | nadds
t016 20 No.5
WEL-TEN590RE |2.30t032|[00.12| 0055 | 02.00 |00.030[00.025( 0040 | 0040 | — [0045] — | — |00.15| — | 0045 — 0450 5900 710 16<t 28 No5 | 12<t032 | -5 47 o7 180 — 1.0t
20<t 20 No.4
t016 17 No.5
WEL-TENG9ORE |2.30t020|00.14| 00.55 | 02.00 |00.030[00.025| 0040 | 0040 | — [0045] — | — |0025| — | 00.50 — 0590 69001 830 ot o5 Nop | 12020 | 15 47 27 180 — 1.5t
WEL-TEN780RE | 2.30t09 |00.16| 00.55| 02.00 [00.030{00.025| 00.40 00.40 — |00145| — | — |00.30] — | 00.55 —_ 0685 7800930 to9 15 No.5 —_ —_— —_ —_ 180 —_ 1.5t
toe No.5
WEL-TEN950RE 30t08 |(00.16|00.55| 02.00 |00.025/00.020 —_— 00.50 —_— — | — | — |00.30|/00.005| 00.50 —_— 0885 9500 1250 . o No5 —_— —_— —_— —_— 180 —_— 1.5t
< .
L (L0 it | e | T | 16| Nob 32 | 15t
0.30 ‘ 00.321t01000 | O 0500 0 0500 O .
WEL-TEN780C 60t0150 |00.16| 0055 | 02.00 |[00.025|00.015| ©0.50 00.35 00.60[00.10/00.05| — |00.005| 00.68 t0 1000 16<t 24 No.5 |12<t0150 -20 47 27 180
01.20 0a0msg| 0034101500 | 066850t | 7600910 50<t] < < 32t | 20t
: 00.37t0 1500 20<t 16 No.4
t016 20 No.5
0450 tO 500 12<t0 32 -5 t0 32 1.5t
WEL-TEN590EX | 60t076 |00.09| 0040 | 0200 |00.030/00.025| 0050 | 0080 |00.30(00.35/00.10/00.05| — |00.005 — 00.20 5900 710 16<t 28 No.5 < 47 27 180
0 4300 50<t0 30<t -10 30<t 2.0t
20<t 20 No.4
t016 19 No.5
0490 tO 500 12<t0 32 -5 t032 1.5t
WEL-TENG10EX | 60t076 |00.09|00.40| 02.00 [00.030{00.025| 00.50 00.80 |00.30(00.35/00.10/00.05| — |00.005 —_— 00.20 6100730 16<t 27 No.5 < 47 27 180
0470 50<t0 32<«t -10 32<t 2.0t
20<t 20 No.4
116 16 NoS | yotnse | —20 032 | 1.5t
WEL-TEN780EX | 60t050 |00.07| 0055 |0.6001.50 |00.020/00.015|0.8001.30| 01.50 |00.80 |00.60|00.10/00.05| — | — | 0055 — 0685 7800930 16<t 24 No.5 et 25 47 27 180 2ot oot
20<t 16 No.4 < :
1016 20 NoS | joins2 | =5 032 | 1.5t
WEL-TEN590EXS | 60t040 |00.07| 0040 | 02.00 |00.030/00.025| 0030 | 0060 |00.30|00.30/00.10/00.05) — | — — 00.18 0450 5900710 16<t 28 No.5 et 0 47 27 180 20ut oot
20<t 20 No.4 < < :
116 19 | Nob | oinse| =5 032 | 1.5t
WEL-TENG10EXS | 60t040 |00.07| 0040 | 02.00 [00.030|00.025| ©00.30 0060 |00.30(00.30/00.10/00.05| — —_— —_— 00.18 0490 6100 730 16<t 27 No.5 o<t 10 47 27 180 304t o ot
20<t 20 No.4 < < :

Remarks:

10When necessary, alloying elements other than those shown in the tale may be added.
200Carbon equivalent, Ceq, and weld crack sensitivity, Pcwm, are calculated for added elements using the following equation.
Ceq=C+Si/24+Mn/6+Ni/40+Cr/5+Mo/4+V/140 %0
Pem=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B0 %0

30n the bending test, cracks shall not occur in the outside of test piece.

The bending test can be eliminated unless otherwise specified.

Crude oil storage tanks

0 With respect to the standards in the table above, it is possible to add the following special requirements upon request.
O SR guaranteed steel (-SR), O Lamellar tear-resistant guaranteed steel (-Z35, etc.), O Low-temperature specifications
< below the stipulated impact test temperature service> (-LT), O Constant yield strength specifications (-H)

(Example of specified specifications: WEL-TEN590-SR, etc.)
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