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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD ISO 9328-

3:2018(E)

Steel flat products for pressure purposes — Technical

de

livery conditions —

Part 3:
Weldable fine grain steels, normalized

This
fine
appl

NOT
acco

NOT
code

2

The
cons
und{

ISO

Scope

document specifies the requirements for flat products for pressure equipment 'made
crain steels as specified in Tables A.1 and B.1. The requirements and definitions of SO
i to this document.

E1  Fine grain steels are understood as steels with a ferritic grain.sizé of 6 or finer wh
rdance with ISO 643.

£ 2 This document offers the possibility to specifying productsin accordance with Eurd
5 and ASME-type design codes.

Normative references
titutes requirements of this document. For;dated references, only the edition cited

1948-1, Steels — Classification — Part 1+ Classification of steels into unalloyed and alloy

on chemical composition

ISO 1
qual

ISO
Gene

EN 1

For 1

ISO

ty classes and main property-qr application characteristics

0328-1:2018, Steel flat\products for pressure purposes — Technical delivery condition
ral requirements

0314, Method foFthe derivation of minimum values of proof strength of steel at elevated tq

Terms and definitions

he purposes of this document, the terms and definitions given in ISO 9328-1 apply.

of weldable
9328-1 also

en tested in

pean design

following documents are referred to in the text in such a way that some or all of their content

hpplies. For

ited references, the latest edition of the reférenced document (including any amendments) applies.

steels based

1948-2, Steels — Classification — Part 2: Classification of unalloyed and alloy steels according to main

s — Part 1:

mperatures

NAIEC maintain tarminalogical dathacac for nica in ctandardigation A+ +ha follavzing o
o

dresses:

AT e T reot I e T T oo S oo trorea oo SO To oot o to oo T Ao croTr oo t I - TOTTovy 1t S

IEC Electropedia: available at http://www.electropedia.org/

[SO Online browsing platform: available at https://www.iso.org/obp

4 C(lassification and designation

4.1

Classification

4.1.1 The steel grades covered by this document are given in four qualities:

a) theroom temperature quality (P...N; PT...N);

© ISO 2018 - All rights reserved
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b) the elevated temperature quality (P...NH; PT...NH);

<)

the low temperature quality (P..NL1; PT..NL1);

d) the special low temperature quality (P...NL2).

4.1.2

In accordance with ISO 4948-1 and ISO 4948-2, the grades P275NH, P275NL1, P355N, P355NH,

P355NL1, P355NL2, PT400N, PT400NH, PT400NL1, PT440N, PT440NH, PT440NL1, PT490N and
PT490NH are alloy-quality steels, the grades P275NL2 and the grades P420NH, P420NL1, P420NL2,
P460NH, P460NL1, P460NL2, PT520N and PT520NH are alloyed special steels.

4.2 Desiknation

Shall be in 2

NOTE1 S
are classifieq

NOTE 2
in Annex C.

I1]

5 Inforn

ccordance with ISO 9328-1.

| in accordance with their tensile strength.

formation on the designation of comparable steel grades in national or regipnal standards is §

hation to be supplied by the purchaser

5.1 Mandgatory information

Shall be in 2

Additionall
agreed upo

ccordance with ISO 9328-1.

, for steel grades in accordance with Annex.B;the test direction for the impact test shg
1 (see 9.2 and Table B.4, footnote b).

5.2 Optilns

A number
the relevan
these optio

options are specified in this doeument. These are listed below under a) to r). Additior]
F options of ISO 9328-1 apply:lf the purchaser does not indicate a wish to implement aj
s at the time of enquiry@hd order, the products shall be supplied in accordance wit}

basic speciffication (see ISO 9328-1):

 condition other than specified in Tables A.3 and B.3 (see 6.2.1);
the simulated'\normalized condition (see 6.2.2);

 of productsin the untreated condition (see 6.2.3);

hm carbon-equivalent value (see 6.3.3);

ation of an impact energy value of 40 | (see Note to 6.4.1 and Table A.3):

eel grades in Annex A are classified in accordance with their yield strength; steel grades in Anex B

riven

11 be

ally,
hy of
1 the

a) deliver
b) testsin|
c) deliver
d) maxim
e) specifig
f)

g) teston
h)

i) mid-thi
j)

k)

)

2

simulated heat-treated samples (see 6.7.2);

hydrogen-induced cracking (HIC) test in accordance with Annex D (see 6.10);

ckness test pieces for the impact test and/or tensile test (see Clause 8);

verification of impact energy for longitudinal test pieces (see 9.3);

tensile properties for increased nominal thicknesses (see Table A.3, footnote d);

application of the Rp0,2 values of Table A.4 for the corresponding P...NL1 and P...NL2 grades (see 6.4.2);

Rpo,2 values at elevated temperatures for increased nominal thicknesses (see Table A.4, footnote ©);
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modified values for Rey and Ry, for grades P4A60NH and P460NL1 (see Table A.3, footnote f);

altered maximum value for Cr, Cu, Mo, Nb, Ni, Ti and V (see Table B.1, footnote b);

p) Algotal content < 0,020 % (see Table B.1, footnote ©);

5.3

An (l»rder of 10 plates with nominal dimensions thickness = 50 mm, width = 2 000 %
D0 mm, made of a steel grade with the name P275NL2 as specified in this document; to e delivered
with inspection certificate 3.1 as specified in ISO 10474, is designated as follows:

100

6.1
Shal

6.2

6.2.1 Unless otherwise agreed at the time of enguiry and order (see 6.2.3), the products

this

For

permitted. If such a treatment is performed, this shall be noted in the inspection document

6.2.2 Atthe discretion of the manufacturer, normalizing may be replaced with normalizing rq
steelgrades in Annex A (see 1IS0.9328-1:2018, 3.1). In this case, additional tests in the simulated
condition with an agreed frequency of testing may be agreed upon at the time of enquiry and or

that

6.2.3 Ifso agreed atthe time of enquiry and order, products covered by this document may |

int

(+AR) to denote-that heat treatment has not been performed.

6.2.

test pjeces'in the simulated normalized condition (but see 6.2.1).

NOT

6.3

increased maximum carbon contents for grades PT...NH (see Table B.1, footnote d);

other test requirements for the impact test (see Table B.4, footnote ¢).

Example for ordering

[LO plates - 50 x 2 000 x 10 000 - ISO 9328-3 P275NL2 - Inspection certificate 3.1

Requirements

Steelmaking process

be in accordance with ISO 9328-1.

Delivery condition

Hocument shall be supplied in the normalized’condition.

steels with minimum yield strength<>’ 460 MPa, delayed cooling or additional te

the obtained properties also comply with the standard requirements (see 5.2, Option 2).

n, length =

covered by

mpering is

lling for the
normalized
Her, to verify

be delivered

untreated condition. The products delivered in untreated conditions shall be appropriagely marked

Fap-products delivered untreated, the specified tests shall be carried out by the man

ufacture on

E Tests in a simulated heat-treated condition are carried out to verify the suitability of the final product
in the usual delivery condition. However, they do not discharge the processor from the obligation of providing
proof of the specified properties in the finished product when adequately heat treated.

Chemical composition

6.3.1 The requirements of Tables A.1 and B.1 apply for the chemical composition according to the cast
(heat) analysis.

6.3.2 The product analysis may deviate from the specified values of the cast (heat) analysis given in

Tabl

es A.1 and B.1 by the values given in Table 1.

© ISO 2018 - All rights reserved
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6.3.3 For steel grades covered by this document, a carbon-equivalent value according to Table A.2
(steel grades in Annex A) or Table B.2 (steel grades in Annex B) may be agreed upon at the time of
enquiry and order.

Table 1 — Permissible deviations of the product analysis from the specified limits given in
Tables A.1 and B.1 for the cast (heat) analysis

Element Speci\féig:(iilil:li; (t)(i Fll,le! ias;(.llle;ltzl ﬁlySis Permissible deviation? of the product analysis
% by mass % by mass
Cb =020 0,02
Si <0,60 +0,06
Mn <1,00 +0,05
>1,00to<1,70 +0,10
pb <0,030 +0,005
sb <0,010 +0,003
>0,010to < 0,030 +0,005
Al >0,020 -0,005
N <0,025 +0,002
Cr <0,30 +0,05
Mo <0,12 +0,03
Cu <0,30 +0,05
>0,30t0<0,70 +0,10
Nb <0,05 +0,01
Ni <0,80 +0,05
Ti <0,03 +0,01
B <0,0010 +0,0005
Vv <0,20 +0,01
a  [f severa| product analyses are carried outlen one cast, and the contents of an individual element, as determinef, lie
outside the pprmissible range of the chemicahcomposition specified for the cast analysis, then it is only allowed to exceed
the permissiljle maximum value or fall shertef the permissible minimum value, but not both for one cast.
b In the cape of the steel grades speCified in Annex B, the maximum values listed in Table B.1 also apply for the prdduct
analysis.
6.4 Mechanical properties
6.4.1 The|values-given in Tables A.3 to A.5 and Tables B.3 and B.4 (see also ISO 9328-1 and Clause 8)
shall apply.
NOTE Obstign minimum-impact-energy value of 40 | can be specified for temperatures-where lower

minimum values are specified (see Table A.5).

6.4.2 By agreement at the time of enquiry and order, the minimum proof strength Rpo2 values at
elevated temperature specified in Table A.4 for the P..NH grades may also be applied to the P..NL1 and
P..NL2 grades.

6.5 Surface condition

Shall be in accordance with ISO 9328-1.

4 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=fb0478afb56dee618752a9f0a5652e45

IS0 9328-3:2018(E)

6.6 Internal soundness

Shall be in accordance with ISO 9328-1.
6.7 Weldability

6.7.1 The steel grades specified in this document shall be suitable for welding processes in current use
(see the Note to 6.7.2).

6.7.2 Information on welding can be found in appropriate documents, e.g. EN 1011-1 and EN 1011-2
or II5/1IIW 382-71.

Excdssive post-weld heat treatment (PWHT) conditions can decrease the mechanicalproperties. When,
on stress relieving, the intended time-temperature parameter shown by Formula (1):

p="T,(20+1gt)x107 (1)

where

[s is the stressrelieving temperature, in kelvins;

' is the holding time, in hours.

exceeds (for Annex A steel grades) the critical value, Pcrifof
— [17,3 for all steel grades except PA20NH, P420NL1,P420NL2, PA60NH, P460NL1 and P4GONL?2,
— [16,7 in the case of steel grade P420NH, P460NH, and

— [16,3 in the case of steel grades P420NL:1,-P420NL2, P460NL1 and P460NL2,

(for Annex B grades, other specific valdes may apply), the purchaser should, in his enquiry and order,
inform the manufacturer accordingly.

Where appropriate, tests on simulated post-weld heat-treated samples may be agreed upor] at the time
of erjquiry and order to check whether, after such a treatment, the properties specified in this document
can $till be regarded as valid (see 5.2, Option 7).

6.8 | Dimensions.and tolerances

Shall be in accordance with ISO 9328-1.

6.9 | Calculation of mass

Shall be’in accordance with ISO 9328-1.

6.10 Resistance to hydrogen-induced cracking

Since carbon and low-alloy steels may be susceptible to cracking when exposed to corrosive H2S-
containing environments, usually referred to as “sour service”, a test to evaluate the resistance to
hydrogen-induced cracking in accordance with Annex D or another test method may be agreed at the
time of enquiry and order.

© IS0 2018 - All rights reserved 5


https://standardsiso.com/api/?name=fb0478afb56dee618752a9f0a5652e45

ISO 9328-

3:2018(E)

7 Inspection

7.1 Types of inspection and inspection documents

Shall be in accordance with ISO 9328-1.

7.2 Tests to be carried out

Shall be in accordance with ISO 9328-1 and 6.10.

7.3 Rete
Shall be in 2

8 Sampl
Shall be in 2

For an imp4
pieces take
test temper

5ts, sorting and reprocessing
ccordance with ISO 9328-1.
ing

ccordance with ISO 9328-1.

9 Test methods

9.1 Shall

9.2 Impa
transverse
specified in

9.3 For th
at the time

be in accordance with ISO 9328-1 and Annex D.

ct test (and/or the tensile test), that deviates from ISO 9328-1:2018; Table 3, footnote €| test
1 from the mid-thickness may be agreed upon at the time of enquiry and order. In this ¢ase,
ptures and minimum impact energy values shall also be agreéd upon.

t tests for verification of impact energy values in Tables A.5 and B.4 shall be carried oyt on

est pieces (for steel grades in accordance with Annex A, but see 9.3) or on test piecgs as

the order (for steel grades in accordance with Annex B; see Table B.4, footnote b).

f enquiry and order for steél-grades in accordance with Annex A.

10 Marking

Shall be in 2

ccordance with\JSO 9328-1.

e impact test, verification of impact energy for longitudinal test pieces may be agreed yipon

© ISO 2018 - All rights reserved
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Annex A
(normative)

Chemical composition and mechanical properties of products
delivered in accordance with European design codes

© ISO 2018 - All rights reserved 7


https://standardsiso.com/api/?name=fb0478afb56dee618752a9f0a5652e45

2018(E)

ISO 9328-3

Uy3im 89 1ap.Jo pue A1nbus jo 9

‘£3111qesn pue santadoad [eat
saanseaw areridoadde [[y 3sed 4

‘Gurpuiq te8ol3Iu 10J pasn A[[eUOIIIPPE 9.8 WNIPEUEBA 10 WNIUE}} ‘WNIOTU JT WNWIUTW §

"% G¥‘0 PR9IXa Jou [[eys wnuapgAjow pue 19ddod ‘Wniwo.Iyd SUSWI[ 93.1Y3 Y3 JO

(1) oY) 18, 00dn pasade aq Aewr ‘9 £€°0 S US 9 + NY "§'8 QUIIU0D ul} pue Jaddod Jo wns wWnwixew e .10/py

19ddoo jo §sew £q a8ejuadaad ay3 Jiey 1Sea[ e 9q [[BYS [921U Jo ssewl Aq aSejuadtad a3 ‘0 0£‘0 SPa9dxX

N

‘Aldde [[eys zz — ones e ‘duipuiqu

v

‘pararuiad SI 94 09°0 JO JUSIU0D U WINWITUT

Teyoow Y3 109jJe A[9S.IaApe Aewl YIYM SIUSWS[S 9S9Y] JO SUINBWI[99)S Ul pasn S[eLIdjew 1ay30 10 detds uy
U3 Surystuyy 1oy 3deoxa 1aseydand ay3fe/agswasade oyl IN0YIIM [933S 9Y} 03 pappe A[[eUOIIua3ul 3q Jou [f

"A31]1qew.10j 30y 03 paegdal

e jualuod 1oddod wnwiixew JoMo[y g
Iaddoo jo ssew £q a8ejusdaad oyl j|

ssew! Aq sadejuadiad ay3 Jo wIns Y, o

p30131U 10] pasn st wnuiwn[e A[Uo J|  p

13 2.10YsS [[e] Aew Jua3uo0d B0y oy, o
W B ‘WW 9> S9SSAUDIY]Y [BUIWOU 10  q

p.1J uoIIppe 93 JuaAa.xd 03 uayel aq [[BYS
eys 9[qe) SIY) Ul PIISI[ JOU SJUSW[] e

S00°0 | 0200 81681 Z'IN09Yd
« ‘« « « « « « e « ‘. « « Oth « « .
zz0 020 €0 080 S0°0 0T°'0 | ;00 | 0€°0-7,520°0 | p2020°0 | 8000 5200 | 03 01T 090 020 S168'1 TIN09Yd
0100 ge68'1T HNO09%d
5000 | 0200 €168'1T Z'IN0Z¥d
i« ’{ s s ’{ s i’ s s 1 4 s ON.\H s i’ 0
20 020 €0 080 S0°0 | 20T°0 | 20€°0 | 20E€°0 | 0200 | p9BZ0°0 | 8000 5z0'0 | 01011 090 0Z°0 21681 TINOZYd
0100 €681 HNO0Z¥d
S00°0 | 0200 90TT'T C'INSSEd
8000 9950°1T TINSS€Ed
rAN(] 01’0 €0 0s0 S0°'0 | 280°0 | 20€°0 | 20€°0 | ZT00 | p2020°0 010075200 owm%ﬁ 040 810 5950'T HNSSEd
29S0T NSSEd
5000 | 0200 TOTT'T C'INSLZd
500 500 €0° 0S0 S0'0 | 280°0 | 20€0 | 20€°0 | ZT00 | p20Z0°0 | 8000 ‘ 0% H.S 0t0 910 88101 TINSLZd
G200 | 080
0100 L8Y0'T HNSZZd
‘Xew ‘Xeuwl ‘Xeul XPUI “Xelul Xl Xeul Xeul XPul Ul Xeur Xl Xpuw ‘Xew hQH—E== sweu
A+1L+qN A LL IN qN O gnj 1D N B30y S d Un IS J [991S [991S
eSSewl Aq % dpeas [991s

[sisAeue (3eay) 1ses] uonisodwod [ed1waAY) — 'V d[qeL

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=fb0478afb56dee618752a9f0a5652e45

IS0 9328-3:2018(E)

Table A.2 — Maximum carbon-equivalent value (CEV) based on cast (heat) analysis (if agreed
upon at the time of enquiry and order)2

acco

a

Fding to this document.

bee 8.3.3.

Mn
CEV=C+—+
6 5

Cr+Mo+V Ni+Cu

+
15

Steel grade CEVDb
max.
for nominal thicknesses tin mm
Steel name Steel number t<60 60<t<100 100 <t <250

P275NH 1.0487
P275NL1 1.0488 0,40 0,40 0,42
P275NL2 1.1104
P35hN 1.0562
P35pNH 1.0565 0,43 0,45 0,45
P35pNL1 1.0566
P35pNL2 1.1106
P42QNH 1.8932
P42PNL1 1.8912 0,48 0,48 0,52
P42PNL2 1.8913
P46pNH 1.8935
P46PNL1 1.8915 0,53 0,54 0,54
P46pNL2 1.8918
NOTE The values for the carbon equivalent are based on the percentage by mass and relate to the mechanidal properties

© ISO 2018 - All rights reserved
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Table A.3 — Tensile properties at room temperature

Steel grade Nominal Yield strength Tensile Elongation
thickness strength after fracture
Steel name Steel number t Ren Rm A
mm MPa MPa %
min. min.
<16 275
P275NH 170487 163t<40 265 39010510 2%
P275NL1 1.0488 40<t<60 255
P275NL2 1.1104 60<t<100 235 370 to 490
100 <t <150 225 360 to 480 23
150 <t <250 215 350 to 470
<16 355
P355N 1.0562 16 <t<40 345 490 to 630 22
P355NH 1.0565 40<t<60 335
P355NL1 1.0566 60<t<100 315 470to 610
P355NL2 1.1106 100 <t <150 305 460 to 600 21
150 <t < 250 295 450 to 590
<16 420
P420NH, 1.8932 16 <t<40 405 540 to 690
P420NL1 1.8912 40<t<60 395 19
P420NL2 1.8913 60<t<100 370 515 to 665
100 <t <150 350 500 to 650
150 <t < 250 340 490 to 640
<162 460 570 to 730
P460NH 1.8935 163 <t.<40 445 570 to 720
P460NL1 1.8915 40 xt<60 430 16
P460NL2 1.8918 60<t<100 400 540 to 710
100 <t <150 380 520 to 690
150 <t <250 370 510 to 690
a  In the cape of PA60NH andP460NL1, up to 20 mm nominal thickness, a minimum Rey of 460 MPa and a R, range of
630 MPa to 7p5 MPa may bg-agreed at the time of enquiry and order.

10
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Table A.4 — Minimum values for the proof strength, Ry 2, at elevated temperaturesa

Steel grade Nominal Minimum proof strength, Ry 2
thickness MPa
t at a temperature in °C of
Steel name |Steel number mm 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400
<16 266 | 250 | 232 | 213 | 195 | 179 | 166 | 156
16 <t<40 256 | 241 | 223 | 205 | 188 | 173 | 160 | 150
P275NH 1.0487 40<t<60 247 | 232 | 215 | 197 | 181 | 166 | 154 | 145
60<t<100 | 227 | 214 | 198 | 182 | 167 | 153 |42 | 133
100 <t< 150 | 218 | 205 | 190 | 174 | 160 | 147|136 | 128
150 <t<250 | 208 | 196 | 181 | 167 | 153 |c140 | 130 || 122
<16 343 | 323 | 299 | 275 | 252|232 | 214 | 202
16 <t<40 334 | 314 | 291 | 267 =245 | 225 | 208 || 196
P355NH 1.0565 40<t<60 324 | 305 | 282 | 259~) 238 | 219 | 202 || 190
60<t<100 | 305 | 287 | 265 |244 | 224 | 206 | 190 || 179
100 <t<150 | 295 | 277 | 25% | 236 | 216 | 199 | 184 | 173
150 <t<250 | 285 | 268 {249 | 228 | 209 | 192 | 178 | 167
<16 406 | 382\ 354 | 325 | 298 | 274 | 254 | 238
16 <t<40 392 5369 | 341 | 314 | 287 | 264 | 245 || 230
P420NH 1.8932 40<t=<60 382> 359 | 333 | 306 | 280 | 258 | 239 | 224
60<t<100. (»358 | 337 | 312 | 287 | 263 | 241 | 224 || 210
100 <t<150%| 339 | 319 | 295 | 271 | 248 | 228 | 212 | 199
150 <t<250 | 329 | 309 | 286 | 263 | 241 | 222 | 206 | 193
<16 445 | 419 | 388 | 356 | 326 | 300 | 278 | 261
6<t<40 430 | 405 | 375 | 345 | 316 | 290 | 269 | 253
P460NH 1.8935 40<t<60 416 | 391 | 362 | 333 | 305 | 281 | 260 | 244
60<t<100 | 387 | 364 | 337 | 310 | 284 | 261 | 242 || 227
100<t<150 | 368 | 346 | 320 | 294 | 270 | 248 | 230 | 216
150 <t<250 | 358 | 337 | 312 | 287 | 263 | 241 | 224 | 210

a  The valuegTeflect the minimum values for furnace normalized test pieces (i.e. they correspond
lower band @f’theé relevant trend curve determined in accordance with EN 10314) with a confidence |
about 98 % 25).

to the
mit of
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Table A.5 — Minimum impact energy valuesa

Steel Nominal Impact energy, KV
grade thickness |
min.
mm
transverse longitudinal
at a temperature in °C of
=20 =40 | -20 0 +20 -50 =40 =20 0 +20

P..N, P..NH — — 30a 40 50 — — 45 65 15
P..NL1 <250 — 27a 35a 50 60 302 40 50 70 80
P..NL2 27a 302 40 60 70 42 45 55 75 g5
a  Aminimyim impact energy value of 40 ] may be agreed at the time of enquiry and order.

12
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Annex B
(normative)

Chemical composition and mechanical properties of products
delivered in accordance with ASME-type design codes
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Table B.2 — Maximum carbon-equivalent value (CEV) based on cast (heat) analysis (if agreed
upon at the time of enquiry and order)2

CEVb
Steel grade % max.
for nominal thicknesses, t, in mm
<50 50<t<00 100 <t <150
PT400N, PT400NH,
PT400NL1, PT440N, 0,41 0,43 0,43
PT440NH, PT440NL1
PT4pON, PT490NH 0,43 0,45 0;4p
PT5RON, PT520NH 0,45 0,47 0,4y
a  Pee6.3.3.
Mn Cr+Mo+V Ni+Cu
b ICEV=C+—+ + .
6 5 15
Table B.3 — Tensile properties at room temperaturea
Nominal Yield Tensile Elpngation
thickness strength strength after fracture
Steel grade Usual d-e_livery t Repi Rm A
conditionb
mm MPac MPac %
min. min.
6<t<50 235
PT4QON,PT400NH +N 50 <t<100 215 400 to 540 21
100 <t <150 195
6 5t<40 235
PT4DONL1 +N 400 to 510 21
40<t<50 215
6<t<50 270
PT440N,PT440NH +N 50 <t<100 250 440 to 560 21
100 <t< 150 230
PT4#0ONL1 AN 6<t<38 325 440 to 560 19
6<t=<50 315
PT490N, PT490NH +N 50<t<100 295 490 to 620 19
100 <t <150 275
6<t<50 355
PT520NPT520NH +N 50 <t<100 335 520 to 640 18
100 <t <150 315

b

C

a  Applicable for transverse direction.

+N: normalized. See also 6.2.1 and 6.2.3.

1 MPa=1N/mm?2.
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