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INTERNATIONAL STANDARD

1SO 4995:1

991(E)

Hot-rolled steel sheet of structural quality

1 Scagpe

1.1 This

International

Standard applies to hot-

rolled sleel sheet jof structural quality in the grades
and clapses listed in table1 and table2, usually

without |the use
product
particular mechan
generally used in
tended for bolted,
product |is producs

mill.

1.2 This product
nesses from 1,6 m
and over, in coils

of microalloying elements. The

is intende for structural purposes where
i

cal properties are required. It is
the delivered condition and is in-
riveted or welded structures. The
d on a wide strip mill, not a plate

is commonly produced in thick-
m to 6 mm and widths of 600 mm
nd cut lengths.

1.3 Hot-rolled shraet less than 600 mm widemay
s

be slit from wide
sheet.

NOTE 1 Hot-rolled
in thickness is com
sheet 3 hm and ove
either "sheet” or "pl

1.4 This Internat
steels iptended fo
steels dpsignated

qualitieq {(covered |in 1SO 3573") or steels to be re- commtlanlybby pickling in an acidhso! ﬁlon. Des
rolled t¢ cold-reduced products, or steels desig- maygsc; ?.performed by mechanigal mean
nated @sTweathering steels, having increased as grit blasting. Some change in properties

heet and will be considered as

sheet up to but mobincluding 3 mm
monly known &s “sheet”. Hot-rolled
r in thickness.is ‘commonly known as
ate”.

ional’Standard does not cover
r\boilers or pressure vessels, or
As commercial quality or drawing

plying the most recent editions of tHe stands

rds in-

dicated below. Memberscof JIEC anfl ISO mjaintain

registers of currently valid International Stan

ards.

ISO 6892:1984, Metallic materials — Tensile testing.

1ISO 7438:1985, Metallic materials — Bend test|

3 Definltions

Forthe purposes of this International Standa
following definitions apply.

3.1 microalloying elements: Elempnts,
niobium, vanadium, titanium, etc., added sing

rd, the

such as

y orin

combination to obtain higher strength levels com-

bined with better formability, weldability

and

toughness as compared to non-alipyed steel pro-

duced to equivalent strength levels.

3.2 hot-rolied steel sheet: A prodyct obtaif
rolling heated steel through a confinuous-t
reversing-type wide strip mill to the|required
thickness. The product has a surfade covers
oxide or scale resulting from the hgt rolling
tion.

3.3 hot-rolled descaled steel sheet: [Hot-rolle
sheet from which oxide or scale has|been rey

atmospheric corro

2 Normative re

5ion resistance.

aferences

The following standards contain provisions which,

through reference

in this text, constitute provisions

of this International Standard. At the time of publi-

cation, the edition

dards are subject to revision,

agreements based
are encouraged to

1) 1SO 3573:1986, H

s indicated were valid. All stan-
and parties to
on this International Standard
investigate the possibility of ap-

vt-rolled carbon steel sheet of commercial and drawing qualities.

w14 £ ma—rlao i
SUTL THUTTT UTOLanity -

As a deterrent to rusting, a coating of oil is {
applied to hot-rolled descaled steel sheet, buf
may be furnished not oiled if required. The oi
intended as a forming lubricant and shall be
removable with degreasing chemicals. On re
the manufacturer shall advise the purchaser
type of oll has been used.

3.4 mill edge: A normal side edge produced
rolling. MIill edges may contain some irregul

ed by
pe or
sheet
d with
opera-

 steel
noved,
caling
5 such
ay re-

sually
sheet
is not
easily
quest,
which

in hot
arities
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such as cracked or torn edges or thin (feathered)
edges.

3.5 edge trimmed: A normal edge obtained by
shearing, slitting or trimming a mill edge product.

4 Conditions of manufacture

4.1 Steelmaking

Unless otherwise agreed by the mterested parhes
the processe

manufacturing hot—rolled sheet are left to the dis-
cretion of thg manufacturer. On request, the pur-
chaser shall be informed of the steelmaking process
being used.

4.2 Chemical composition

The chemical|composition (cast analysis) shall not
exceed the values given in table 1.

4.3 Chemicpl analysis

4.3.1 Cast allalysis

A cast analysfs of each cast of steel shall be made
by the manufgcturer to determine the percentage of
carbon, manganese, phosphorus and sulphur. On

Table 1 — Chemical composition (cast analysis), %

request, this analysis shall be reported to the pur-
chaser or his representative.

4.3.2 Verificatlon analysis

A verification analysis may be made by the pur-
chaser to verify the specified analysis of the semi-
finished or finished steel and shall take into
consideration any normal heterogeneity. Non-killed
steels (such as rimmed or capped) are not techno-
logically suited to verification analysis. For killed
steels the sampling method and deviation limits

- acturer and

purchaser at the time of orderlng

4.4 Weldabillty

This product Is normally suitable for welding if ap-
propriate welding conditions are selegted. For
undescaled steel, it may-be-necessary to rgmove the
scale or oxide depending’upon the welding method.
As the carbon’contentiincreases above 0,1p %, spot
welding becomesiincreasingly difficult,

4.5 Application

It is desirable that hot-rolied steel sheet bel|identified
for fabrication by the name of the part or py the in-
tended application, which shall be comp4gtible with
thie grade and class specified.

t E = Rimming
NE = Non-rimming

CS = Special killed

c M Si P s
Grade Class Method of " I
deoxidation
max. max. max. max. max.
HR235 B E or NE 0,18 Not applicable Not applicable 0,050 0,050
D CSs 0,17 Not applicable Not applicable 0,040 0,040
HR275 B E-or-NE 0,21 Not applicable Not applicable 0,050 0,050
D Cs 0,20 Not applicable Not applicable 0,040 0,040
B NE 0,22 0,050 0,050
HR355 1,60 0,55
D Ccs 0,20 0,040 0,040
NOTES

2 The nitrogen content is controlled; normally it should not exceed 0,009 % for E or NE steel or 0,015 % for CS steel.
3 Class B steels are intended for use in welded structures or structural parts, subjected to normal loading conditions.

4 Class D steels are to be used for structures or structural parts where, owing to loading conditions and the general
design of the structure, a high resistance to brittle fracture is necessary.
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4.6 Mechanical properties 5 Dimensional tolerances
At the time that the steel is made available for Dimenslonal tolerances applicable to hot-rolled
shipment, the mechanical properties shall be as steel sheet of structural quality shall be as given in
stated in table 2, when they are determined on test tableL3A to tabte 10 inclusive.
pieces obtained |in accordance with the require- s
ments of clause 7.
6 Sampling
4.7 Sprface copdition 6.1 Tenslle test
Oxide qr scale on hot-rolled steel sheet is subject to One representative sample)for the| tensile test re-
variatigns in thictjness, adherence and colour. Re- quired In table2 shaliChe taken from each lot of
moval pf the oxide or scale by pickling or blast sheet for shipment. AXot consists [of 50 topnes or
cleaning may disclose surface imperfections not less of sheet of thé same grade and class rplled to
readily|visible prior to this operation. the same thicknes® and condition.
Table 2 — Mechanical propertiés
R, min. o, 3)
(information A Rp-*%
\ R, min. 9 only) 180° :enld
Grade mandre
2
N/mm N/mm?2 e<3 3<exb dianleterd
Ry | Ry L,=50mm | Io=80mm | L, =565./S, | L, =50mm
HR235| 235 | 215 330 20 18 23 22 2a
HR275| | 275 | 2585 370 17 15 20 18 Ja
HR355( | 355 | 335 450 15 13 19 16 3a
R, = upper yield stress
R, = lower yleld stress
R = tensile strength
A| = perceniage elongation after fracture
L,| = gauge length on test piece
S,| = original cross-sectional area of gauge length
a | =«thickness of bend test piece
e | =’thickneks of steel sheet, in millimetres
1 N/mm?2 = 1 MPa
1) Formerly designated as grades Fe 37, Fe 44 and Fe 52.
2) Either R, or R, shall be measured and either value shall meet the minimum requirement. The yieid stress values
can be measured lgy 0,5 % elongation proof stress {proof stress under load) or by 0,2 % offset when a definite yleld
phenomenon is not present.
3) For thicknesseg up to 3 mm, use either L, = 50 mm or I, = 80 mm, For thicknesses from 3 mm to 6 mm use ¢ither
L, =5,65./S, or Il, = 50 mm. In case of dispute, however, only the results obtained on a proportional test piece will
be valid for materiral 3 mm and over in thickness.
4) The bend test is carried out only when specified (see 7.2). The bend mandrel diameters in table 2 are for test pieces
prepared for laboratory testing. Conditions during fabrication may be more severe and may not simulate those during
faboratory testing.
3
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6.2 Bend test (when specified)

One representative sample for the bend test shall
be taken from each lot of sheet for shipment. A lot
consists of all sheet of the same grade and class
rolled to the same thickness and condition.

7 Maechanical property tests

7.1 Tensile {

The tensile te
with ISO 6892.
midway betwe)
as rolled.

N

8.2 Elongation

If the percentage elongation of any test piece is less
than that specified in table2 and if any part of the
fracture is outside the middie half of the gauge
iength as scribed before the test, the test shali be
discarded and a retest shall be carried out.

8.3 Additional tests

If a test does not give the specified results, two more
tests shall be carried out at random on the same lot.

eSSt

it shall be carried out in accordance
Transverse test pieces shall be taken
en the centre and edge of the sheet

7.2 Bend test (when specified)

The transverse
bent through
figure 1, aroun
ble 2, without

bend test piece shall withstand being
180°, in the direction as shown in
H an inside diameter as shown in ta-
cracking on the outside of the bent

portion. The bg¢nd test shall be carried out at ambi-

ent temperatuy

Small cracks d
which require
disregarded.

e and as specified in |1SO 7438,

n the edges of test pieces and cracks
maghnification to be visible shall be

Pl
Rolling direction

Figure 1 —

TFransverse bend test piece (after

Both retests shall conform to the requirements of
this International Standard; otherwise,(the| lot may
be rejected.

9 Resubmission

9.1 The manufacturermay resubmit foqf accept-
ance the products that have been rejectgd during
earlier inspection because of unsatisfactory proper-
ties, after he hassubjected them to a suitaple treat-
ment (selection, Heat treatment) which, on|request,
will be indicated to the purchaser.

In this case, the tests shall be carried out as if they
applied.to a new batch.

9.2 The manufacturer has the right to prgsent the
rejected products to a new examination for com-
pliance with the requirements for another |grade or
class.

10 Workmanship

The surface condition shall be that normally ob-
tained in a hot-rolled or hot-rolled descaled| product.

The steel sheet in cut lengths shall be free from
amounts of laminations, surface flaws apd other
imperfections that are detrimental to supsequent
appropriate processing.

Processing for shipment in colls does not gfford the
manufacturer the opportunity to observe readily or
to remove defective portions as can be carried out

8 Retests

hending)

8.1 Machining and flaws

If any test piece shows defective machining or de-
velops flaws, it shall be discarded and another test
piece substituted.

on the cut length product.

11 Inspection and acceptance

11.1  While not usually required for products cov-
ered by this International Standard, when the pur-
chaser specifies that inspection and tests for
acceptance be observed prior to shipment from the
manufacturer’s works, the manufacturer shall afford
the purchaser’s Inspector all reasonable facilities to
determine that the steel is being furnished in ac-
cordance with this International Standard.
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11.2 Steel that

rival at the useris
and correctly idjlentiﬁed and adequately protected.

The manufactur
may properly in

12 Coil size

When

r

hot-rolled

minimum inside di
ide diameters shall be specified. In addition,

ble ins

the maximum ou

mum

13

Unless

a) the
b) the
c) theg
d) the
e) the
f) the

g) the

14 Ipformatio

purch

‘ To specify requir

Marking

quirenr
stencilied on the
attachpd to each

is reported to be defective after ar-

works shall be set aside, properly

shall be notified in order that he

estigate.

steel sheet is ordered in coils, a

ameter (1.D.) or range of accepta-

side diameter (O.D.) and the maxi-

ISO 499%:1991(5)

this International Standard, inquiries ang
shall include the following information:

a) the number of this International Standart:

b) the name, quality, grade and class of t%\e mate-

rial (for example, hot-rolled steel shedt,

tural quality, grade HR235 class D);

c) the dimensions of the product and thelq
required;

cofrmass shaltbe speclieda.

otherwise

stated, the following minimum re-

ents for identifying the steel shall be legibly

manufaciur

top of each lift or shown on a tag
coil or shipping unit:

er's name or identifying brand;

number ofithis Interhational Standard;

grade and

class designations;

order number;

product di
lot number;

mass.

aser

ensions;

+ to be supplied by the

ements _adequately according to

orders

struc-

uantity

d) th art) if possible
(see 4.5);
e) whether pickling or descalingl by grit lor shot

blasting is required {material s¢ specified
oiled unless ordered-not oiled) [see 3.3);

f) the type of edge(see 3.4 and 3[5);
whether cropped ends are reqLIred;

h) the report of the mechanical properties
the cast analysis, if required (s¢e 4.6 and

i)i\limitations on masses and dimensions
vidual coils and bundles, if
clause 12);

will be

and/or
4.3.1);

of indi-
applicabl#e (see

i) inspection and tests for achptance prior to

shipment from the manufacturér’'s works

qulred {see 11.1).

NOTE 2

International Standard 4995, hot-rolled| steel shee
tural quality, grade HR235 class D, 3 q{ 1200 x 24
40000 kg, for part No. 2345, roof support, mill ed
nish report of mechanical properties, maxim
4000 kg.

A typical ordering description is as follg

, if re-

WS

, struc-
40 mm,
ge, fur-
um  lift
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Table 3A — Thickness tolerances for coils and cut lengths, in grades HR235 and HR275 (including descaled
material)
Values In millimetres

Thickness tolerances!! , over and under, for specified thicknesses
1,6 over 2,0 over 2,5 over 3,0 over 4,0 over 5,0
up to and up to and up to and up to and up to and up to and
including 2,0 | including 2,5 | including 3,0 | including 4,0 | inciuding 5,0 | including 6,0

Speclied widths

600 up to and including 017 0,18 0,20 0,22 0,24 0,26
1200

OVel’ 1 200 up_LQ_and in- oao aod oann ana ang

cluding 1 500 U, 13 \ T4l V,sz &Y e 0,28
Over 1500 ug to and in-

cluding 1800 0,21 0,23 0,24 0,26 0,28 0,29
QOver 1800 — 0,25 0,26 0,27 0,29 0,31

The values specified do not apply to the uncropped ends for a length 7 of a mill edge coil. Length / would be galculated
using the formula

Length 7 ip metres = 90/Thickness in millimetres

provided that|the result was not greater than 20 m.

1) Thicknesg is measured at any point on the sheet not less than 40 mm from a side edge for untrimmed maferial and
not less than|25 mm from the edge for trimmed material.

Tabie 3B | Thickness tolerances for coils and cut lengths, in grade HR355 (inciuding descaled material)
Values in millimetres

Thickness toldérances?’) , over and under, for specified thicknesses
. . 1,6 over2,0 over 2,5 over 3,0 over 4,0 gver 5,0
Specifigd widths up to and up(toyand up to and up to and up to and up to and
including 2,0 | including 2,5 | including 3,0 | including 4,0 | including 5,0 | incfuding 6,0
800 p to and Including 0,19 0,20 0,22 0,24 0,26 0,29
Over 1200 up to and in-
cluding 1500 0721 0,23 0,24 0,26 0,29 0,31
Over 1500 uyg to and in-
cluding 1800 0,23 0,25 0,26 0,29 0,31 0,32
Over 1800 - 0,27 0,29 0,30 0,32 0,34

The values specified do not apply to the uncropped ends for a length / of a mill ‘edge coil. Length / would be ¢alculated
using the for:rwla

Length 7 in metres = 90/Thickness in millimetres

provided that the result was not greater than 20 m.

1) Thickness is measured at any point on the sheet not less than 40 mm from a side edge for untrimmed material and
not less than 25 mm from the edge for trimmed material.
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Table 5 — Width tolerances for coils and cut
fengths (Including descaled material), edge frimmed,

Table 4 — V:Lidth tolerances for coils and cut not resquared .
lengths (including descaled material), mill edge Values In millimetres
Values In millimetres Specified widths Tole+nce
Specified widths Tolerance!) 5
Up to and including 1200 M
Up to and including 1200 . Over 1200 up to and including 1500 ®
Over 1200 up to End including 1500 i Over 1500 o
Over 1500 up to gnd including 1800 40
Over [1 800 -
Table 6 — Length tolerances for|cut IenglIhs (in-
1) The values specified do not apply to the cluding descaled material), ngt resquared
uncrgpped ends for a length / of a mill edge coil. Values in millimetres
Length ! would be calculated using the formula Specified lengths Tolerance
Length 7 in metres = 90/Thickness in millimetres Up to and including-3 000 T
provided that thd result was not greater than 30 m, Over 3000 upitoand including 6000 i
Over 6000 Rl

Table 7 — Camber tolerancés-for colls and cut
lengths (including descaled material), not resquared

Form Camber tolerance
Coils 25 mm in any 5000 mm length
Cut lengths 0,5 % x length

/—Side edge (concave side)

I ¥ }~-—— Streight-edge
~=—p
X
E
8
3
o
\ e

Camber is the greatest deviation of a side edge from a straight line, the measurement being taken|on the
concave side with) a straight edge.

Figure 2 — Measurement of camber
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