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Chemical Properties of Higher-strength Hull Structural Steel

100 mm (4.0 in.) and Under (71996)

Grades. AH/DH/EH 32, AH/DH/EH 36 and AH/DH/EH 40 FH 32536140
Deoxidation Killed, Fine Grain Practice "
Chemical Composition (Ladle Analysis), % max. unless specified in range
c 018 016
Mn 090-160% 0.90-1.60
B 0.10-050® 0.10-050®
3 0.035 0.02
s 0.035 0.025
Al (acid Soluble) min & 9- 0.015 0015
N ©7 0.02-0.05 0.02-0.05
ven 0.05-0.10 0.05-0.10
T 002 0.02
Cu® 03s 03s
a® 020 020
Ni®@ 040 080
Mo ® 008 008
N — 0.009 (0.012 if Al presen)
Marking ® AB/XHYY (X=A.D.EorF YY=32,360r40)

Notes

10

1

The steel is to contain at least one of the grain refining elements in sufficient amount to meet the fine grain practice
requirement (See 2-1-3/5).

The contents of any other element intenionally added is to be determined and reported.
AH steel 12.5 mm (0.50 in) and under in thickness may have a minimum manganese content of 0.70%.

Where the content of soluble alumimmum is ot less than 0,015
apply.

the minitmum required silicon content does not

The total aluminum content may be used in liew of acid soluble content, in accordance with 2-1-3/5.

The indicated amount of aluminum, niobium and vanadium applies when any such element is used singly. When
sed in combination, the minimum content in 2-1-3/5 will apply

These elements need not be reported on the mill sheet unless intentionally added.

These clements may be reported as < 0.02% where the amount present does not exceed 0.02%

The marking AB/DHYYN is fo be used to denote Grade DHYY plates which have either been normalized, thermo-
mechanically control rolled or control rolled in accordance with an approved procedre.

See 2-13/7 for carbon equivalent and cold cracking susceptibility requirements for thermo-mechanically
controlled steel

For other stecls, the carbon equivalent (Ceq) may be calculated from the ladle analysis in accordance with the
equation in 2-1-3/7.1. Selection of the maxinmm value of carbon equivalent for these steels is a mafter to be agreed
berween the fabricator and steel mill when the steel is ordered.
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Condition of Supply and Frequency of Impact Tests — Higher-strength Hull Structural Steel (2005)

Condition of Supply impact Test lot Size in Tons
Thickness inmm (in)
Grain
Refining excecdng: > 12503 20080 25010 3501575 5020
Grade | Deoxidation | Element | Products |not exceeding: & | 12.5 0.5) 20 (0.80) 25(1.0) 35(1.375) 5020) 1004.0)
Nb P A (50) N (50*) TM (50) CR (50) N (50) T™ (50) CR (25)
AH 32 A% S A (50) N (50*) T™ (50) CR (50) AR (25) N/A
AH 36 Al P AGY) AR (25) N (50*) TM (50) CR (50) | N (50*) TV (50) CR (50)| N (50) T (50) CR (25)
Al+Ti S A (50) N (50*) T™ (50) CR (50) AR (25) N/A
N P AGO) N (50) T™ (50) CR (50) N (50) TV (50) CR (25)
v s AGO) N (50) T (50) CR (50) NA
)
DR N 1 AG0) O GOy Ch () N (50) T (50) CR (50) N (50) TM(50) CR (25
AT g A(50) 1’)\;"?"5"5',:’52"" N (50) TM (50) CR (50) NIA
Jay P N(P) T™M (P) N (P) TM (P)
; v s N 25) TM (25) CR (15) NA
FH32 | Practice Any P N (P) T™M (P) QT (P) N (P) TM (P)
FH36 S N 25)T™M (25) QT 25) N/A
AH40 Any P A(50) N (50) T™ (50) CR (50) N (50) T™M (50) QT (P)
E s A GO N (50)T™ (50) CR (50) NA
oo PO N (50) TM (30) CR (50) N (50) TM(50) QT (P)
S N (50) T™ (50) CR (50) N/A
P N (P) TM(P) CR (P) N (P) TM(P) QT (P)
Fo A s N 25) TM (25) CR 25) N/A
1 |2 N(P) TM(P) QT (P) N(P) TM(P) QT )
S N (25) T™ (25) CR 25) N/A
Notes
1 Products: P = plate S = sections
2 Conditions of Supply A= Any Condition N = nomalized
AR = As Rolled TM = themno-mechanically controlled processing

3 Frequency of Impact Test

CR = Control Rolled
(Impact Test Lot Size in Tons)
()= noimpact test required

QT = quenched and tempered

(P) - cach piece

(*) = upon application and approval, the impact frequency may be reduced
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Tensile Properties of Higher-strength Hull Structural Steel
100 mm (4.0 in.) and Under (7996)

Tensile Strength Yield Point min. Elongation
Grade Nimm® Nimmi® min. %
(egfon’, ksi) (egfmon’, ksi)
AH 32
DH 32 440-590 315 2
EH 32 (45-60, 64-85) (32,46)
FH 32
AH 36
DH 36 490-620 2
EH 36 (50-63, 71-90)
FH 36
AH 40
DH 40 510-650 390 20
EH 40 (52-66.74-94) 0,57)
FH 40
Notes.
1 Based on altemative A flat test specimen or aliemative C round specimen in 2-1-1 Figure 1
2 Mininmm elongation for alternative B flat specimen in 2-1-1/Figure 1 is to be in accordance with 2-1-3/Table 3
3 Mininmm clongation for ASTM ESM/ES or A370 specimen is 2-1-3/Table 3 for 200 mm (8 in.) specimen and

22% for 50 mm (2 in.) specimen.
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TABLE 4
Impact Properties of Higher-strength Steel

verage Absorbed Energy ¥ J (kgf-m, fi-1bf)
S0mm (20in) < t< 70mm | 70mm (28 in) << 100 mm
Temp 1< 50mm (20in) (28in) “.0in)
Grade °C(°F) Long1® Transv @ Long1® Transv @ Long1™ Transv @
AH 32 31(32.23) | 22(23.16) | 38(39.28) | 2627.19) | 46(47.34) | 31(32.23)
AH 36 0(2) 34(35.25) | 24(24.17) | 41(42.30) | 27(28.20) | 50(5.1.37) | 34(35.25)
AH 40 39(40.29) | 26(27.19) | 46(47.34) | 31(32.23)
DH 32 31(32.23) | 22(23.16) | 38(39.28) | 26Q27.19) | 46(47.34)
DH 36 20 (4) 343525 | 242417 | 41(42.30) | 27Q28.20) | 50(5.1.37)
DH 40 39(40.29) | 26(27.19) | 46(47.34) | 31(32.23)
EH 32 31(32.23) | 22(23.16) | 38(39.28) | 26(27.19)
EH 36 40(40) | 34(35.25) | 24417 | 41(42.30) | 27(28.20) | 50(5.1.37)
EH 40 39(40.29) | 26(27.19) | 46(47.34) | 3132.23) | 55(56.41)
FH 32 31(32.23) | 22(23.16) | 38(39.28) | 26Q27.19) | 46(47.34)
FH 36 60(76) | 34(35.25) | 24(4.17) | 41(42.30) | 27(28.20) | 50(5.1.37)
FH 40 39(40.29) | 26(27.19) | 46(47.34) | 3132.23) | 55(56.41) | 37(38.27)
Notes:

The energy shown is minimum for full size specimen. See 2-1-2/11.5 for sub size specimen requirement.

Either direction s acceptable.
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