INTERNATIONAL
STANDARD

SO
6317

Second edition
2000-07-01

Hot-rolled carbon steel strip-6f commercial

and drawing qualities

Feuillards en acier au carbone laminés-a chaud de qualités cqmmerciale et

pour emboutissage

— TR

ISO

Reference number
ISO 6317:2000(E)

©1S0 2000


https://standardsiso.com/api/?name=f370554e6867331ab631bd4df95f5935

ISO 6317:2000(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall not
be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In downloading this
file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat accepts no liability in this
area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation parameters
were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the unlikely event
that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1SO 2000

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO's member body
in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20
Tel. +412274901 11

Fax +4122 74909 47

E-mail copyright@iso.ch

Web www.iso.ch

Printed in Switzerland

ii © I1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=f370554e6867331ab631bd4df95f5935

ISO 6317:2000(E)

Contents Page
o] 4=V o] o D PO PU PP PUPRPP iv
1 o7 0] o 1 2 PSPPSR 1
2 [T g g Fo ANV =] (=T =T o o] =P EPTPUPRR 1
3 Tefms and defiNitiONS .....ooii e b e 1
4 Conditions Of MANUTACTUIE ......coeeiiiiiiiie e e nnree e sn e S r e e e 2
5 Dinensional tOlEranCeS ........coociii i e s Db e s 4
6 IS T= 1 1] o 1o S At R S 5
7 Mdchanical-property teStS ... esiieee e sireee s dee e 5
8 REJESTS ..ottt nenererensrenenenennrenensnes e e eenerer e 5
9 REBUDIMISSION .iiiiiiiiiiiii et senee e L gfren e e nibee e e s sibeeesssnnneesennnee e s b e e 5
10 WArKmanShip .....oeeoiiiieicee e N e h e 5
11 INGPECtion and ACCEPTANCE ........iii ittt e S et ettt e st e e s e e s snbe e e s snrneesehee e e e e 6
12 COfl SIZE v @ e 6
13 = 141 o RN FOR 6
14 Infprmation to be supplied by the purchaser ... b 7

© ISO 2000 - All rights reserved iii


https://standardsiso.com/api/?name=f370554e6867331ab631bd4df95f5935

ISO 6317:2000(E)

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. 1ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft Internatjonal Standards adopted by the technical committees are circulated to the megmber bodieg for voting.
Publication ag an International Standard requires approval by at least 75 % of the membelhodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International Standard may be th¢ subject of
patent rights. ]SO shall not be held responsible for identifying any or all such patent.rights.

International tandard ISO 6317 was prepared by Technical Committee ISO/TC 17, Steel, Subcommiftee SC 12,
Continuous nill flat rolled products.

This second gdition cancels and replaces the first edition (ISO 6317;1982), which has been technically revised.
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INTERNATIONAL STANDARD

ISO 6

317:2000(E)

Hot-rolled carbon steel strip of commercial and drawing qualities

1 Scop

e

1.1 This
NOTE

Hot-rolled
imperfectio

where surfg@ce is of prime importance. It is rolled on a narrow strip mill.

1.2 Com

for bending, moderate forming and welding operations. It is commonly.groduced in the range ¢

0,65 mm tg
1.3 Draw
commonly
in coils ang
by agreem
not apply. §

HR2

HR3

HR4

2 Norm

The followi

this Interndtional Standard: For dated references, subsequent amendments to, or revisions of, this

not apply.

International Standard applies to hot-rolled carbon steel strip of commercial and drawing.q

bteel strip is suitable for many applications where the presence of oxide er’scale, or n
hs disclosed after removal of oxide or scale, are not objectionable. It is _not suitable fo
mercial-quality strip (HR1) is intended for general fabrication purpoSes where strip is useg
12 mm inclusive, and widths up to 600 mm exclusive, in coilsyand cut lengths.

ing-quality strip (HR2, HR3, HR4) is intended for drawing or severe forming, including
produced in the range of thicknesses 0,65 mm to 12 mm inclusive, and widths up to 600 i
cut lengths. Drawing-quality strip is furnished to allkthe requirements of this Internationa
bnt when ordered, to fabricate an identified part,sih which case the mechanical properties
bpecific drawing qualities are identified as follows:

Drawing quality

Deep-drawing quality

Deep-drawing quality, aluminitm-killed

ative reference
ng normative décument contains provisions which, through reference in this text, constitute

However,parties to agreements based on this International Standard are encouraged to i

possibility
the latest

currently valid International Standards.

f applying*the most recent edition of the normative document indicated below. For undate
ditionyof the normative document referred to applies. Members of ISO and IEC mainta

ISO 6892, Metallic materials — Tensile testing at ambient temperature.

3 Term
For the pur

3.1
aluminium

s and definitions

poses of this International Standard, the following terms and definitions apply.

-killed steel

Steel strip that is to be subjected to subsequent rerolling is not covered by this International Standard.

halities.

brmal surface

r applications

in the flat, or
f thicknesses

welding. It is
nm exclusive,
Standard or,
in Table 2 do

provisions of
bublication do
hvestigate the
d references,
n registers of

steel which has been deoxidized with aluminium sufficient to prevent the evolution of gas during solidification
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3.2

hot-rolled steel strip
a product obtained usually by rolling heated steel (billet or slab) through a continuous-type mill to the required strip

thickness and

NOTE

3.3
hot-rolled de

tolerances

The product has a surface covered with oxide or scale resulting from the hot-rolling operation.

scaled steel strip

hot-rolled steel strip from the surface of which oxide or scale has been removed, commonly by pickling in an acid

solution

NOTE De
loss of ductility

3.4
skin pass
a light cold ro

NOTE 1 The
a) to minimiz
b) to control
c) toobtaint
NOTE 2

3.5

mill edge

a normal side

NOTE1  Mil
NOTE2 AsS
3.6

sheared edg
a normal edgs

NOTE No

4 Conditi

caling may also be performed by mechanical means such as grit blasting. Some increase in hardne
may result from descaling.

ling of the product

e purpose of skin passing is one or more of the following:

e the appearance of coil breaks, stretcher strains and fluting;
he shape;

he required surface finish.

Sofne increase in hardness and some loss in ductility will result from skin passing.

edge produced without any definite contour in hot rolling
edges may contain some irregularities such as cracked or torn edges or thin (feathered) edges.

quare mill edge can be producedby hot-edge rolling (with the corners not as square as a square-edd

s)

e obtained by shearing, slitting or trimming a mill-edge product

mal processing/does not necessarily provide a definite positioning of the slitting burr.

ons 'of manufacture

5s and some

e bar).

4.1 Steelmaking

The processes used in making the steel and in manufacturing hot-rolled strip are left to the discretion of the

manufacturer.

On request, the purchaser shall be informed of the steelmaking process being used.

© ISO 2000 — All r

ights reserved
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The chemical composition (heat analysis) shall be as agreed upon between the interested parties at the time of
ordering. The ranges or limits shall be in accordance with the requirements of Table 1 for the designation specified.

4.3 Che

4.3.1 Heas
A heat an

requiremer
his represe

4.3.2 Pro

A product @nalysis may be made by the purchaser ‘to-verify the specified analysis of the semi-finish

steel and

deviation limits shall be agreed upon between-the manufacturer and purchaser at the time of ordering

4.4 Wel

This produ
may be ne

4.5 App

It is desirg
application
properly eg
this case, f

Table 1 — Chemical composition (heat analysis)

Quality C Mn P S
Designation Name % max. | % max. | % max. | % max.
HR1 Commercial 0,12 0,60 0,045 0,045
HR2 Drawing 0,10 0,45 0,035 0,035
HR3 Deep drawing 0,08 0,40 0,030 0,030
HR4 Deep drawing, | 908 | 035 | 0025 | 0025

mical analysis

t analysis

ts of Table 1. When requested at the time of ordering, this"analysis shall be reported to the
ntative.

duct analysis

Ghall take into consideration any normal heterogeneity. For killed steels, the sampling

ability

Ct is normally suitable for welding if appropriate welding conditions are selected. For undes
essary to remove the 'scale or oxide, depending upon the welding method.

ication

ble that<het-rolled steel strip be identified for fabrication by name of the part or by

Hot-ralled steel strip (HR1, HR2, HR3, HR4) may be produced to make an identified
tablished breakage allowance which shall be previously agreed upon between the interes
aft-name, details of fabrication and special requirements such as freedom from stretcher {

hlysis of each heat of steel shall be made by the manufacturer to determine compligance with the

purchaser or

ed or finished
method and

caled steel, it

the intended
part within a
ted parties. In
trains or from

fluting shal

46 Mec

1o HH ! () 1 H 1 et e Toalala o .l 4 1
T SpTliicu aria e Tretliarmedr propgtitics T Tadulc £ UU TTUt AP puly.

hanical properties

Except when ordered to make an identified part, as explained in 4.5, at the time that the steel is made available for
shipment, the mechanical properties shall be as given in Table 2, when they are determined on test pieces

obtained in

accordance with the requirements of clause 6.

Prolonged storage of the strip can cause a change in the mechanical properties (increase in hardness and a
decrease in elongation), leading to a decrease in drawability. To minimize this effect, the quality HR4 should be

specified.

© 1SO 2000 -
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4.7 Surfac

e condition

Oxide or scale on hot-rolled steel strip is subject to variations in thickness, adherence and colour. Removal of the
oxide or scale by pickling or blast cleaning may disclose surface imperfections not readily visible prior to this

operation. Als

4.8 OQiling

0, after drawing, imperfections may be visible which were not apparent in the flat strip.

As a deterrent to rusting, a coating of oil is usually applied to the product. The oil is not intended as a drawing or
forming lubricant and shall be easily removable with degreasing chemicals. The product may be ordered not oiled,
if required, in which case the supplier has limited responsibility if oxidation occurs.

Table 2 — Mechanical properties

A
Quality R, max. 2 min. b
N/mm?2 e<3 3<ex<b

Designation Name L,=80mm L,=50mm (053 5,65\/§ L, ¥ 50 mm

HR1 Commercial 440 23 24 28 29

HR2 Drawing 420 25 26 30 31

HR3 Deep drawing 400 28 29 33 34

HR4 Deep draving, 380 31 32 36 37
R, = tensile strength
A = percentagdg elongation after fracture
L, = gauge length on test piece
S, = original crgss-sectional area of gauge length
e = thickness of steel strip, in millimetres
1 N/mm?2 =1 MPa
& Minimum tgnsile strength for qualities HR1, HR2, HR3 and HR4 would normally be expected to be 270 N/mm?2. Where minifnum tensile
strength is required, the value of 270 N/mmZmay be specified. All tensile-strength values are determined to the nearest 10 N/mm?.
b For thickngsses up to 3mm, use either L =50 mm or L =80 mm. For thicknesses from 3 mm to 6 mm inclusive] use either
L, =5,65,/§ dr L, =50 mm. In cases-of dispute, however, only the results obtained on a proportional test piece will be valid|for material
3 mm and over|in thickness.
€ Refer to 4.5 (application).

5 Dimensiomattoterances

Dimensional tolerances applicable to hot-rolled strip of commercial and drawing qualities shall be as given in

Tables 3t0 8

inclusive.

Restrictive thickness tolerances are given in Table 4.

It has not bee

n found practicable to formulate flatness tolerances for hot-rolled steel strip.

© ISO 2000 — All r
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6 Sampling

One representative sample for the tensile test required in Table 2 shall be taken from each lot of strip for shipment.
A lot consists of 50 t or less of strip of the same designation, rolled to the same thickness and condition.

7 Mech

anical-property tests

The tensile test shall be carried out in accordance with ISO 6892. Longitudinal test pieces shall be used.

8 Retes

8.1 Mac

If any test
substituted

8.2 Elon
If the percg

outside the
be carried

8.3 Add

If a test do
retests shal

9 Res

9.1 The
inspection
treatment)

In this case

9.2 The
the require

10 Wo

16

hining and flaws

piece shows defective machining or develops flaws, it shall be discarded)and anoth
gation

ntage elongation of any test piece is less than that specifieddn, Table 2 or if any part of

middle half of the gauge length as scribed before the test, the test shall be discarded and
but.

tional tests

es not give the specified results, two more tests shall be carried out at random on the s
| conform to the requirements of this International Standard; otherwise, the lot may be reje

ubmission

manufacturer may resubmit-for acceptance the products that have been rejected
pecause of unsatisfactory,properties, after he has subjected them to a suitable treatment (s
vhich, on request, will be‘indicated to the purchaser.

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

manufacturer has the right to present the rejected products to a new examination for co
ments for andther quality.

er test piece

he fracture is
a retest shall

ame lot. Both
Cted.

during earlier
election, heat

mpliance with

kmanship

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

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

Processing for shipment in coils does not afford the manufacturer the opportunity to observe readily or to remove
imperfect portions as can be carried out on the cut length product.

© 1SO 2000 -
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11

Inspection and acceptance

11.1 While not usually required for products covered by this International Standard, when the purchaser 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 accordance with this International Standard.

11.2 Steel that is reported to be defective after arrival at the user’s works shall be set aside, properly and correctly
identified and adequately protected. The supplier shall be notified in order that he may properly investigate.

12 Coil sy

When hot-rol

LT

ed steel strip is ordered in coils, a minimum inside diameter (ID) or range of.-acceptable inside

diameters shdll be specified. In addition, the maximum outside diameter (OD) and the maximum acce¢ptable coil

mass shall be

13 Marki

Unless othery
the top of eac

a)
b)
c)
d)
e)
f)

)}

the mand

the numb

the quality designation;

the order|
the prodd

the lot ny

the mass|.

specified.

19

ise stated, the following minimum requirements for identifying the steel shall be legibly stencilled on
h lift or shown on a tag attached to each coil or shipping unit;

facturer’'s name or identifying brand,;

er of this International Standard;

number;
ct dimensions;

mber;

© 1SO 2000 — All rights reserved
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rmation to be supplied by the purchaser

317:2000(E)

To specify requirements adequately in accordance with this International Standard, inquiries and orders shall

for drawing qualities HR2, HR3 and HR4, whether ordered to mechanical properties,or to

whethgr pickling or descaling by grit or shot blasting is required (material so-specified will bg

whethgr skin passing is required (see 3.4);

following information:

reference to this International Standard, i.e. ISO 6317;

the dimensions of the product and the quantity required;

the name and quality of the material (for example, hot-rolled steel strip, deep-drawing quality HR3) (see 1.2

plication (name of part) if possible (see 4.5);

ed part (see 4.6 and 4.5);

d not oiled) (see 3.3 and 4.8);

e of edge (see 3.5 and 3.6);

ort of the heat analysis, if required (see 4.3.1);
bns on mass and dimensions of individual coils or bundles, if applicable (see clause 12);
fion and tests for acceptance prior to shipment.from the manufacturer’'s works, if required (

'ypical ordering descriptions are as follows:

include the
a)
b)

and 1.3);
c)
d) theap
e)

identifi
f)

ordere
9) thetyp
h)
i) theref
i) limitati
k) inspec
NOTE
1) 1S063

warehouse fesale, edge trimmed, furnish report of hieat analysis, maximum lift mass 1 000 kg.

2) 1SO63
properties, {

Tabl

17, hot-rolled steel strip, commercial ;quality HR1, 3 mm x 200 mm x 1 600 mm, 10000 kg, td

17, hot-rolled steel strip, deep-drawing quality HR3, 2,5 mm x 300 mm x coil, 50 000 kg, ordered
ickled and oiled, mill edge, €oils 600 mm minimum ID, 1 500 mm maximum OD, maximum coil mass

b 3 — Normal thickness tolerances for hot-rolled steel strip (including descaled strip,
and cut lengths

Valug

fabricate an

oiled unless

see 11.1).

be used for

to mechanical
3 000 kg.

, coils

s in millimetres

Thickness tolerances

NOTE 2

The thickness is measured at any point on the strip not less than 20 mm from a side edge for mill-edge strip a

10 mm from a side edge for edge-trimmed strip. Measurement shall not be made on top of the shear burr.

Specified for specified thicknesses
width
e<l15 15<ex<? 2<e<4 4<e<b 5<e<6 6<e<8 8<e<10||10<ex< 12
> 10
+0,12 +0,14 +0,15 +0,16 +0,17 +0,18 +0,19 —
<100
> 100
<600 +0,14 +0,16 +0,17 +0,18 +0,19 +0,20 +0,22 +0,27
NOTE 1 The values specified do not apply to the uncropped ends of a mill-edge coil within 7 m inclusive of either end.

nd not less than

© 1SO 2000 -
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Table 4 — Restrictive thickness tolerances for hot-rolled steel strip (including descaled strip)
and cut lengths

Values in millimetres
Thickness tolerances
Specified for specified thicknesses
width
e<1l5 15<e<?2 2<e<4 4<e<b 5<e<6 6<e<8 8<e<10 [10<ex<12
> 10
+0,09 +0,10 +0,11 +0,12 +0,13 +0,14 +0,14 —
<100
> 100
<600 +0,10 +0,12 +0,13 +0,14 +0,14 +0,15 +0,17 +0,20
NOTE 1 Th

NOTE 2
10 mm from a s

TH

e values specified do not apply to the uncropped ends of a mill-edge coil within 7 m inclusive of either end:

e thickness is measured at any point on the strip not less than 20 mm from a side edge for mill-edge strip and
de edge for edge-trimmed strip. Measurement shall not be made on top of the shear burr.

not less than

Table 5 —

lengths

Values in millimetres

Width tolerances for hot-rolled steel strip (including descaled strip), mill edge coils

and cut

Specified width

Tolerance
<50 +0,8
>50 < 100 +1,2
> 100 < 200 +1,6
> 200 < 400 +2
> 400 <600 +2,5
NOTE 1

The valdes)specified do not apply to the uncropped ends of a mill-edge
coil within 7 m inclusive of either end.

NOTE 2 By.agreement between the manufacturer and purchaser, material can

be ordered.t all plus tolerances, in which case the value in the table is doubled.
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