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Properties of YP 36 kgf/mm’ Class Hull Structural Steel
Plates Produced by Accelerated Control Cooling Process
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Synopsis:

Online thermomechanical controlled cooling system named MACS (Multi-
purpose Accelerated Cooling System) was set into operation in Aprii 1983 at No.
2 Plate Mill at Mizushima Works, Kawuasaki Steel Corporation. The mechani-
cal properties of YP 36 kgf/mm? (350 MPa) class hull structural steel plates of
A, D, and E grades manufactured by the MACS process, have been investigated.
The plates, manufactured by the MACS process, having 0.05 to 0.09%

carbon equivalent than usual, are superior to conventional steel plates in the

lower

welding erack and toughness at the heat affected zone of a large heat input weld-
ed joint. The values of tensile and fatigue tests both in base metal and in
the large heat input welded joint, are satisfactory.

The application of the MACS device to producing higher strength steel
with lower C,, will introduce the increase in the amount of higher strength hull
structural steel plates hased on the superior characteristics of their mechanical

properties.
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Table 1 Chemical composition of YP 36 kgf/mm? steels used
, i | Chemical composition (wt 25)
Steel Grade | Thickness | - . ° N Remarks
e e [T e s | A [ Qo] e [re
(ppm)
Al 25
AH36 0.15 0.24 1.02 0.016 | 0.004| 0.029 29 0.32 0.21 B —
A2 s | |
B1 14
B 2 DH36 25 0.15 0.25 1.04 0.0137 0.003| 0.034 23 0.32 0.21
B 13 35 Modified
i L " with
C1 25 0.08 | 0.26 | 1.46 | 0.008| 0.001| 0.0, 40 | 0.32 | 0.16 | ppma Ti
C 2 EH36 35 0.09 0.24 | 1.48 0.006 | 0.002 | 0.023 43 0.34 0.17
C3 38 | 0.08 0.26 1.46 0.008 | 0.001| 0.036 40 0.32 0.16
i M
¥ Co=Ct Mn + Cu+Ni  Cu+Mo+V (%)
15 5
C Ni C
HP=Chpe e S N B Mo YV bse ()
Table 2 Mechanical properties of sample steels
Thickness ! Tensile properties Charpy V notch toughness
Steel Grade (l;:lm) ve 75 E CUN
Direction ! (kglimm?) | (kgf/mm?) (9%) Direction vE& (kgf.m) 509 FATT (°C)
. e ’ L 27.0 -50
A1l | AH36 25 1 38 52 27 T o -
. N = L. 25.3 —55
A2 AH36 35 T 39 55 28 T 51.9 57
. - - L 25.2 —79
B 1 DH36 14 T 39 53 26 T 18 8 _54
L 22.4 —76
Bz DH26 25 T 39 23 24 T 196 —66
L 24.5 —80
B 3 DH36 35 T 42 B5 24 T 21 _72
. . I 27.4 —99
C1 EH36 25 T 40 55 21 7 e o
. . L 29.8 —90
C 2 EH36 35 g 41 55 20 T g 7
- . . L 28.7 —115
C3 | EH3 38 T 38 56 a o e
* @: Test tempe;é£ure, AH36: 0°C, DH36: w20"(: EH36: —40°C - o
Mark  Process | Grade
3 BHESH - 0( & T hacs [AILDH )
& | KTR | EH S
3.1 B#EFRiEY — 20F No mark : L direction /’
— mark : T direction d
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Photo 1  Microstructures of B2 steel {DH36, £=25mm) and C1 steel (EH36, =25 mm)
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Table 3 Fracture toughness of hase metal
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Table 5§ Fracture toughness of weld joints
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Table 8 Output of hull structural steel plate produced by
MACS-ACC from Aug. '83 to Mar. '84

®
YP| YP a2kgffmme | YP 36 kef/mm? Total
Grade . gf/mm gf/mm ota
AH, DH 143150 19386 ‘ 162 536
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Total 144 018 23 089 ‘ 167 107
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