ST37-2 (EN10025-2)

ST52-3 (EN10025-2)

X70-pPSL2 (API-5L)

ELEMENT
(MAX) T<16 T>40 | T<16 | 16<T<40 T>40 T=20
16<T<40
C 0.17 0.17 0.20 | 0.20 0.20 0.22 0.15
Mn 1.40 1.60 1.50
Si - 0.55 0.35
s 0.035 0.030 0.010
P 0.035 0.030 0.020
N 0.012 0.012 -
Cu 0.55 0.55 0.15
Nb s - 0.04
T - _ 0.20
Y - - 0.08
Nb+V+Ti - - 0.12
Cr+Mo+Ni - - 0.60
Ti - - 0.04
cr - - 0.20
Mo s - 0.10
B - - 0.0005
Ca - - 0.006
T<30 | 30<T<40 | 40<T<150 | T<30 | 30<T<40 | 40<T<150
CE 0.39
0.35 0.35 0.38 0.45 0.47 0.47
PCM - - 0.21




SA-517/SA-51TM

Composition, %

Elements Grade A Grade B Grade E Grade F Grade J Grade P

Carbon

Heat analysis 0.15-0.21 0.15-0.21 0.12-0.20 0.10-0.20 0.12-0.21 0.12-0.21

Product Analysis 0.13-0.23 0.13-0.23 0.10-0.22 0.08-0.22 0.10-0.23 0.10-0.23
Manganese

Heat analysis 0.20-1.10 0.70-1.00 0.40-0.70 0.60-1.00 0.45-0.70 0.45-0.70

Product analysis 0.74-1.20 0.64-1.10 0.35-0.78 0.55-1.10 0.40-0.78 0.40-0.78
Phosphorus, max 0.035 0.025 0.035 0.035 0.025 0.035
Sulfur, max4 0.035 0.025 0.035 0.035 0.025 0.035
Silicon

Heat analysis 0.40-0.80 0.15-0.35 0.10-0.40 0.15-0.35 0.20-0.35 0.20-0.35

Product analysis 0.34-0.86 0.13-0.37 0.08-0.45 0.13-0.37 0.18-0.37 0.18-0.37
Nickel

Heat analysis 0.70-1.00 1.20-1.50

Product analysis 0.67-1.03 1.15-1.55
Chromium

Heat analysis 0.50-0.80 0.40-0.65 1.40-2.00 0.40-0.65 0.85-1.20

Product analysis 0.46-0.84 0.36-0.69 1.34-2.06 0.26-0.69 0.79-1.26
Malykdenum

Heat analysis 0.18-0.28 0.15-0.25 0.40-0.60 0.40-0.60 0.50-0.65 0.45-0.60

Product analysis 0.15-0.31 0.12-0.28 0.36-0.64 0.26-0.64 0.46-0.69 0.41-0.64
Boron 0.0025 max 0.0005-0.005 0.001-0.005 0.0005-0.006 0.001-0.005 0.001-0.005
Vanadium

Heat analysis 0.03-0.08 8 0.03-0.08

Product analysis 0.02-0.09 0.02-0.09
Titanium

Heat analysis 0.01-0.03 0.01-0.10

Product analysis 0.01-0.04 0.005-0.11
Zirconium

Heat analysis 0.05%0.15

Product analysis 0.04-0.16
Copper:

Heat analysis 0.15-0.50

Product analysis 0.12-0.53

Columbium, max
Heat analysis
Product analysis

4 Applied to both heat and product analyses

-fr'.’lay be substituted for part or all of titanium content on a one for one basis

< Zirconium may be replaced by cerium. When cerium is added, the ceriumfsulfur ration should be approximately 1.5 to 1, based on heat
analysis

SA-516/SA-516M

Composition, %

Grade 55 Grade 60 Grade 65 Grade 70
Elements [Grade 3801 [Grade 415] [Grade 4501 [Grade 485]
Carbon, max4:
Y in. [12.5 mmd and under 0.18 0.21 0.24 0.27
Over ¥ in. to 2 In. [12.5 to 50 mm3, incl Q.20 0.23 0.26 0.28
Over 2 In. to 4 in. [50 to 100 mm3, incl Q.22 0.25 .28 0.20
Over 4 to 8 in. [100 to 200 mm], incl 0.24 0.27 0.29 0.321
Over 8 In. [200 mm] 0.26 0.27 0.29 0.21
Manganese:
Y in. [12.51 and under:
Heat analysis® 0.60-0.90 0.60-0.90 0.85-1.20 0.85-1.20
Product analysis? 0.55-0.98 0.55-0.98 0.79-1.20 0.79-1.20
Over ¥ In. [12.51:
Heat analysis 0.60-1.20 0.85-1.20 0.85-1.20 0.85-1.20
Product analysis 0.55-1.20 0.79-1.20 0.79-1.20 0.79-1.20
Phosphorus, max? 0.025 0.035 0.025 0.035
Sulfur, max4 0.025 0.035 0.035 0.035
Silicon:
Heat analysis 0.15-0.40 0.15-0.40 0.15-0.40 0.15-0.40
Froduct analysis 0.12-0.45 0.13-0.45 0.12-0.45 0.13-0.45

4 Applies to both heat and product analyses.
& Grade 60 plates ¥, in. [12.5 mm1 and under in thickness may have 0.85-1.20% manganese on heat analysis, and 0.79-1.30% manganese
on product analysis.



SA-183/5A-183M

Heat Analysis, %

Elements Grade A Grade B Grade C Grade D
Carbon, max 0.14 0.17 0.24 0.27
Manganese, max 0.90 0.90 0.90 0.90
Phospharus, max 0.035 0.035 0.035 0.035
Sulfur, max 0.04 0.04 0.04 0.04
Silican
Plates 1%, in. [40 mm1] and under, max 0.40 0.40 0.40 0.40
Plates over 1% in. [40 mm] 0.15-0.40 0.15-0.40 0.15-0.40 0.15-0.40
Copper, min % when copper s specified 0.20 0.20 0.20 0.20
SA-553/5A-553M
Composition, %
Element Type I Type 11
Carbon, max4 0.132 0.12
[Manganese, max:
Heat analysis 0.90 0.90
Product analysis n.9g n.9g
Phosphorus, max4 0.035 0.035
Sulfur, max* 0.035 0.035
Silicon:
Heat analysis 0.15-0.40 0.15-0.40
Froduct analysis 0.13-0.45 0.13-0.45
Mickel:
Heat analysis 8.50-9.50 7.50-8.50
FProduct analysis 8.40-9.60 7.40-8.60
A Applies to both heat and product analyses.
SA-36/SA-36M
Plates® Bars
Dver 115 Over 2% Over 145
) n Ower33t0  to 2% [40 to 4 [65 Over 34 to tod
Product Shapes Tod%  1%0000 w6 w0100 Owerd Tod%  1l0w (100 Dver 4
Thickness, in. [mm] Al [207, incl 401, incl incl incl [1001 [201, incl [407, incl incl [1001
Carhon, rax, % 0.26 0.25 0.25 0.26 0.27 0.29 0.26 0.27 0.28 0.29
Manganess, % 0.80-120  080-1.20 085120 085-1.20 060-090 060090  0.60-0.90
Phosphorus, max, % 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
Sulfur, max, % 0.05 0.05 0.05 .05 0.05 0.05 0.05 0.05 0.05 0.05
SiliconJ % 0.40 max 0.40 max 0.40 max 0.15-0.40 0.15-0.40 0.15-0.40 0,40 max 0.40 max 0.40 max 0.40 max
Copper, win, % when copper  0.20 0.20 0.20 0.20 0.20 0.20 020 0.20 0.20 0.20

steel is specified

4 Manganese content of 0.85-1.35% and silican conten: of 0.15-0.40% is required for shapes over 426 [b/ft 634 kg/m]

8 For each reduction of 0.01% below the specified carbon maximum, an increass of 0.06% manganese above the specified maxinum will be permitted up to the maximum of 1.35%



SA-533/SA-533M

Composition, %
Type A Type B Type C Type D

Carbon, max* 0.25 0.25 0.25 0.25
Manaanese®:

Heat analysls 1.15-1.50 1.15-1.50 1.15-1.50 1.15-1.50

Product analysls 1.07-1.62 1.07-1.62 1.07-1.62 1.07-1.62
Phosphorus, max? 0.035 0.035 0.035 0.035
Sulfur, max? 0.035 0.035 0.035 0.035
Sllicon:

Heat analysls 0.15-0.40 0.15-0.40 0.15-0.40 0.15-0.40

Product analysis 0.13-0.45 0.13-0.45 0.13-0.45 0.13-0.45
Molybdenum:

Heat analysls 0.45-0.60 0.45-0.60 0.45-0.60 0.45-0.60

Product analysis 0.41-0.64 0.41-0.64 0.41-0.64 0.41-0.64
Nickel:

Heat analysls C e 0.40-0.70 0.70-1.00 0.20-0.40

Product analysls A 0.37-0.73 0.67-1.03 0.17-0.43

A npplies to both heat and product analyses.

% The maximum manganese content may be Increased to 1.60% on heat analysis and 1.65% on product
analysls when Class 2 or Class 3 propertles are specifled and when Supplementary Requirement S3 (see
Speciflcatlon A 20/A 20M) 1s specifled with a total holding time of more than 1 h/in. [2.4 min/mm] of
thickness.



SA-S3T/SA-53TM

Element Composition, %
Carbon, max [Note (1)1 0.24
Manganese:
1% In. [40 mm] and under In thickness [Note (2)]
Heat analysls 0.70-1.35
Product analysls 0.64-1.46
Over 1% In. [40 mm1 In thickness:
Heat analysls 1.00-1.60
Product analysls 0.92-1.72
Phosphorus, max [Note (1)1 0.035
Sulfur, max CNote (1)1 0.035
Sllicon:
Heat analysls 0.15-0.50
Product analysls 0.13-0.55
Copper, max:
Heat analysls 0.35
Product analysls 0.38
Nickel, max;
Heat analysls 0.25
Product analysls 0.28
Chromium, max:
Heat analysls 0.25
Product analysls 0.29
Molybdenum, max:
Heat analysls 0.08
Product analysls 0.09

MOTES:

(1) Applles to both heat and product analyses.

(2) Manganese may exceed 1.35% on heat analysls, up to a maximum of 1.60%, and nickel may exceed
0.25% on heat analysls, up to a maximum of 0.50%, provided the heat analysls carbon equivalent does
not exceed 0.57% when based upon the followlng equation:

CE_ .M CreMo+V NI+ cCu
6 5 15

SA-285/5A-285M

Composition, %

Elements Grade A Grade B Grade C
Carbon, max4 0.17 0.22 0.28
Manganese, max

Heat analysls 0.90 0.90 0.90
Product analysis 0.98 0.98 0.98
Phosphorus, max4 0.035 0.035 0.035
Sulfur, maxA 0.035 0.035 0.035

A applied to both heat and product analysls.



Designation Mathod Ciin % mac S | Mn P 8 M Cu | Other
of for nominal product % % % % %% % =,
deod- thicknass in mm Mant. | ma. | maEx, max max. max. max.
dation

b L] ll ] ] [] L]
According | According %16 =16 |=40°
EN 10027-1 | EN 10027-2 <40
and
CR 10280
S296)8 | 1.0038 EM 047|017 |020 - | 140 | opas | o035 | o012 |oss| -
s23800 (10114 PN 047|037 047 il W] Moo Bl Rl Bl MO

- |140| opzs | ooes | - |oss| -

52352 10047 FF 017 017 017
S275JR | 1.0044 N 021 (021 |0z . | 150 | 00as | 0035 | 00z | 055 | -
527800 1.0143 FN 018|018 [o0q8 . :'3 EE:: Eﬂ: fna :ﬁ 3
sa75)2 1.0145 FF 0,18 018|018 . ¥ ! : N z .
S3550R 1.0045 FN 024 |024 [024 |oss| 180 003 | oo3s | ootz |oss| -
S e H om0z lozg 05518000 | o3 | 0oi2 | 055 | -
538812 1.0577 FF 020 o020t |0z il el Mool B I Mol I
S355K2 | 1.0596 FF 02¢ |p2c |ozz 0381900 | W00y, [eleec] o TROSR | e
s450.0 1.0590 rE 02 o2t |oz2 055 | 170 | ows0 | ooso | opes |oss | ®
* SgeT.2

¥ FM = rimming sieels not permitied; FF = fully killed steel (see §.2.2).

See oplion 26.

For long products the P and S content can be 0,005 % higher.

Far sactions with nominal thickness > 100 mm the C content by agreement,

For long products the max. S content can be increased for improved machinability by 0,015 % by agreement if the
stesl is treatad 1o modify the sulphide mosphology and the chemical composition shows min. 0,0020 % Ca,

See option 27, -

The max. valua for nitrogen does nat apply if the chamical composition shows @ minimum total Al content of 0,020 %

or altematively min. 0,015 % acid soluble Al or if sufficient other N binding efements are present. In this casa tha N
binding elements shall be mentioned in the ingpection document.

T Cucontent above 0,40 % may cause hot shoriness during hot forming.

For nominal thickness > 150 mm: C = 0,20 % max.

! For grades suitable for cold rofl forming (sea 7.4.2.2.3): © = 0,22 % max..

For nominal thickness > 30 mm; C = 0,22 % max.
Applicable far long products anly,
The stes! may show a Mb content of max, 0,05 %, a V' content of max. 0,13 % and a Ti content of max. 0,05 %

It other sbermants are added, they shall be mentioned on the inspecton document.




GL-A32 | GL-D32 | GL-E32 | GL-A 36

GL-D36 | GL-E36

Deoxidation practice Fully killed and fine grain treated
Chemical com-

Eete Smpis

Coax 0,18

Ma 0,90 - 1,60 1)

Sipax 0,50

F . 0,040

s 0.040

Al (total) o 0,020 %)

Nb 0,02-0057%

v 0,05 - 0,10 %) total max. 0,12
Timax 0,027

Cugay 030

Cigi 020

Ni. 0.40
[ - 0.08




Grade " GL-A GL-B GL-D GL-E
Fort € 25 mm
. Asy method Any method lully killed,
Decxidation except rimmed except rimmed fort > 25mm fully killed and
pracixe steel 1) steel fully killed and fine | fine grain wreated
grain Ureated
Chemical com-
position (%) Carbon plus 1/6 of the manganese content is not 10 exceed 0,40 %
ladle sample ) )
| - o’ 021 021 0,18
Mn,,, 251C 080 0,60 0.70
. 038 035 035 035
P 0,040 0,040 0.040 0,040
Smu 0,040 0.040 0,040 0.040
Al (total) g - - 0,020 %) 0.020
H Grade GL-A sectides up 1© 8 ickness of ‘125 mm may be scoepred in nmmed steel subgect 10 (b speaal approval of the
Sooery.
’) Max, 023 % for secthom.
Ry Vhen Grsde G B mosd ismpart 'ested the minimum manganese (ooleal may be-reduced 10 050 %
9 msmcnnqnpmu-nl;wmiuummynwmlynﬂum-wuqmdmormmh'c.pj
copper and un : -

b For Grade GL-D sicel over 25 mm thick

— -
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