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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
ical standardization.
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INTERNATIONAL STANDARD

ISO 6932:2014(E)

Cold-reduced carbon steel strip with a maximum carbon
content of 0,25 %

1 Scope

This International Standard describes cold-reduced carbon steel strip with a maximum mass fraction of

carb
speci

finish.

NOTE

carbon steel sheet slit from wider widths (see ISO 3574), nor does it include cold-reduced carbon s
a mas$ fraction of carbon over 0,25 % (see ISO 4960).

Cold-yeduced carbon steel strip is produced with a maximum mass fraction of the specifig

excee|
— 0
— 0
2 N

The f

indispensable for its application. For dated references, only the edition cited applies.

refere
ISO 6
ISO 6
[SO 6

3 1
For tH

31
cold-
prodtu

nof n")': QA\’ furnished totwaolevels of closertolerancesthan cold-reduced carbon ste.

ic quality, specific hardness requirements or mechanical properties, specific edge,

This International Standard does not apply to the product in narrow widths known as

ding:
15 % for material specified to mechanical properties;

25 % for material specified to temper (hardness) requirements.

ormative references
bllowing documents, in whole or in part, a¥é normatively referenced in this docur
nces, the latest edition of the referenced document (including any amendments) app
07-1, Metallic materials — Vickers:hardness test — Part 1: Test method

b08-1, Metallic materials — Rockwell hardness test — Part 1: Test method

B92-1, Metallic materials—Tensile testing — Part 1: Method of test at room temperatu

erms and definitions

e purposes of this document, the following terms and definitions apply.

reduced carbon steel strip
ct-manufactured from hot-rolled, descaled coils by cold reducing to the desired th

o] sheet, with

and specific

cold-reduced
reel strip with

d carbon not

nent and are
For undated
ies.

'e

ickness on a

singlé

3.2

stand mill or on a tandem mill r‘nncicfing of several cing]n stands in series

cold reduction
process of reducing the thickness of the strip at room temperature whereby the amount of reduction is
greater than that used for a skin pass (3.8)

3.3

aluminium killed
steel which has been deoxidized with aluminium sufficient to prevent the evolution of gas during
solidification
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process of heating to, and holding at, a suitable temperature and then cooling at a suitable rate for
such purposes as lowering hardness, facilitating cold working, producing a desired microstructure or
obtaining desired mechanical, physical, or other properties

3.5
temper

designation by number or term to indicate the hardness as a minimum, as a maximum, or as a range

Note 1 to entry: The tempers are obtained by the selection and control of chemical composition by amounts of cold
reduction (3.2), by thermal treatment, and by a skin pass.

3.6
dead soft
condition de

Note 1 to ent
objectionable

3.7
surface fini

bcribing annealed strip produced without definite control of stretcher strains or flut

Iy: It is suitable for drawing and other applications where such surface characteristics

sh

degree of smpothness or lustre of the strip

3.8
skin pass
light cold rol

Note 1 to entr
fluting, or to d

3.9
lot
sample porti
temper (3.5)
4 Dimen
This product

in coils and @

5 Chemig

5.1 Gener

ing of the product resulting in an increase in hardfiess and some loss in ductility

y: The purpose of skin passing is to minimize thesappearance of coil breaks, stretcher strai
ontrol the shape, or to obtain the required surface finish (3.7).

bn consisting of 50 t or less of strip'ofthe same designation rolled to the same thickne;
or mechanical properties

Sions

is commonly produced in thicknesses of 6 mm and under, and in widths of up to 60
ut lengths.

ral compgsition

al

I[I'l
afre not

g

hs and

sand

mm,

The chemica

composition (heat analysis) shall not exceed the values given in Tables 1 and 2.

5.2 Heat analysis

An analysis of each heat of steel shall be made by the manufacturer to determine compliance with the
requirements of Tables 1 and 2. When requested at the time of ordering, this analysis shall be reported
to the purchaser or his representative.

5.3 Product analysis

A product analysis can be made by the purchaser to verify the specified analysis of the product and shall
take into consideration any normal heterogeneity.

The product

2

analysis tolerances shall be in accordance with Tables 2 and 3.
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Table 1 — Chemical composition (heat analysis)

Mass fractions in per cent

Temper or quality Carbon (C) Manganese (Mn) Phosphorus (P) Sulfur (S)
designation max. max. max. max.
Temper No. 1, 2, 3 0,25 0,60 0,035 0,04
Temper No. 4, 5 0,15 0,60 0,035 0,04
CR21 0,15 0,60 0,05 0,035
CR22 0,10 0,50 0,04 0,035
CR23 0,08 045 0,03 0,03
CR24 0,06 0,45 0,03 0,03
Table 2 — Limits on additional chemical elementsa
Mass fractipns in per cent
Element Heat analysis Product analysis
max. max.
Cub 0,20 0,23
Nib 0,20 0,23
Crbe 0,15 0,19
Mobc 0,06 0,07
Nbd 0,008 0,018
vd 0,008 0,018
Tid 0,008 0,018
a  Each of the elements listed in this table shall be in¢luded in the report of the heat analysis. When the amount of copper,
nickelf chromium, or molybdenum present is lessthan 0,02 %, the analysis can be reported as “<0,02 %".
b The sum of copper, nickel, chromium, and niolybdenum shall not exceed 0,50 % on heat analysis. When|one or more of
these glements are specified, the sum does not apply; in which case, only the individual limits on the remaininfg elements will
apply.
¢ The sum of chromium and molybdenum shall not exceed 0,16 % on heat analysis. When one or more of these elements
are spgcified, the sum does not apply; in which case, only the individual limits on the remaining elements will apply.
d  Alheat analysis greater thair0,008 % can be supplied after agreement between producer and consumer.

Table 3 — Product analysis tolerances

Mass fracti

bns in per cent

Tolerance over maxi

Element Range of specified element fied rium spect-
>0,06t0 <015 0,03
Carbon
>0,15 to <0,25 0,04
Manganese <0,60 0,03
Phosphorus <0,05 0,01
Sulfur <0,04 0,01

NOTE The above maximum tolerance is the allowable excess over the specified requirements not the heat analysis.
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6 Conditions of manufacture

6.1 Physical properties

6.1.1 Either temper requirements in accordance with Table 4 or mechanical properties in accordance
with Table 5 can be specified as given in this International Standard, but not both, since there is no
direct correlation.

6.1.2 Cold-reduced carbon steel strip specified to temper requirements is produced to the following
temper designations:

— No. 1 (hgrdy;

— No. 2 (h3alf hard);

— No. 3 (qyarter hard);
— No. 4 (skiin-passed);
— No. 5 (dgad soft).

6.1.3 Cold-reduced carbon steel strip specified to mechanical properties is’)produced to the follpwing
commercial and drawing quality designations:

— CR21 (cdmmercial quality);

— CR22 (dfawing quality);

— CR23 (d¢ep drawing quality);

— CR24 (d¢ep drawing quality aluminium killed).

6.2 Steelmaking

Unless otheijwise agreed by the interested parties, the processes used in making the steel and in
manufacturipg cold-reduced carbon stripiare left to the discretion of the manufacturer. On request, the
purchaser shall be informed of the steelmaking process being used.

4 © ISO 2014 - All rights reserved
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Table 4 — Temper and hardness requirements for cold-reduced carbon steel strip

Thickness Hardness
Temper e Rockwell B| Rockwell Rockwell Vickers
mm scale 30T scale 15T scale HV
HRB HR30T HR15T

No. 1 e<0,36 — — 88,2 min. 170 min.
(hard) 0,36<e<1,0 — 73,1 min. — 170 min.
e>1,0 84 min. — — 162 min.
No. 2 e<0,36 — — 83,5t089,5 | 125t0 185
(half hard) 0,36 <e<1,0 — 63,5t0 75,8 — 125 to 185
e>1,0 70 to 89 — = 125 to 185
No. 3 e<0,36 — — 80to 86,6 | 107 to 150
(quarfer hard) 0,36 <e<1,0 — 56,5 to 69,7 — 107 to 150
e>1,0 60 to 80 — — 107 to 150

No. 4 e<0,36 — — 82 max. 116 max.
(skinq{passed) 0,36<e<1,0 — 60"max. — 116 max.
e>1,0 65 max. — — 116 max.

No. 54 e<0,36 — — 78,5 max. 100 max.
(dead]soft) 0,36<e<1,0 ~ 53 max. — 100 max.
e>1,0 55 max. — — 100 max.

a  Can be ordered with a carbon range of 0,15 % to 0,25,%. In each instance, the maximum hardness

establjished by agreement.

requirement is

© IS0 2014 - All rights reserved
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Table 5 — Mechanical property requirements for cold-reduced carbon steel strip2

Quality Condition of Re max.c Rpd A min.
designation deliveryb MPa MPa %
Lo =80 mme Lo=50mm
CR21 HKf — — — —
TC — 410 max. 28 32
HK270 — 410 max. 28 32
HK290 — 290 to 430 18 24
HK390 — 390T0 540 — —
HK490 — 490 to 640 — o
HK590 — 590 to 740 — —
HK690 — 690 min. — —
CR22 TC — 370 max. 32 35
HK270 250 370 max. 32 35
HK290 355 290 to 410 21 25
HK390 — 390 to 510 5 13
HK490 — 490 to 620 — —
HK590 — 590 mint — —
CR23 TC — 350.max. 36 38
HK270 2258 350 max. 36 38
HK290 325 290 to 390 23 27
HK390 — 390 to 490 6 14
HK490 — 490 to 600 — —
HK590 — 590 min. — —
CR24 TC — 350 max. 36 38
HK270 2258 350 max. 36 38
HK290 325 290 to 390 23 27
HK390 — 390 to 490 6 14
HK490 — 490 to 590 — —
HK590 — 590 to 690 — —
a  Longitudinal test pieees:
Re yield §trefigth;
R tensilestfength;

A percentage elongation after fracture;
Lo gauge length on test piece.

b Conditions of delivery: HK, cold-reduced; TC, annealed; HK270, skin-passed; HK290 to HK690, cold-reduced, various
amounts.

¢ For thicknesses of 0,7 mm and less, the specified maximum yield strength values are increased by 20 MPa.
d  Minimum tensile strength values for delivery conditions HK, TC and HK270 would normally be expected to be 270 MPa.

e Minimum elongation values are reduced by 2 % for thicknesses of 0,5 mm to 0,7 mm inclusive and by 4 % for thicknesses
of less than 0,5 mm.

f There are no mechanical property requirements for this condition.

&  For thicknesses of 1,5 mm and greater, the maximum yield strength is 235 MPa.

6 © ISO 2014 - All rights reserved
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6.3 Weldability

This product is suitable for welding if appropriate welding conditions are selected. As carbon content
increases above 0,15 %, spot welding becomes increasingly difficult.

6.4 Application

It is desirable that cold-reduced carbon steel strip be identified for fabrication by the name of the
part or by intended application, which shall be compatible with the temper or mechanical properties
specified. Proper identification of the part might include visual examination, prints or description, or a
combination of these.

6.5

Mechanical properties

6.5.1| Hardness

Wher] the temper designation is specified at the time the steel is made-available for s
hardress shall be as stated in Table 4 when it is determined on test pieces ebtained in acc
the rqquirements of Clause 7.

6.5.2| Tensile properties

Wher] the mechanical property designation is specified at\the time the steel is made
shipment, the tensile properties shall be as stated in Table-5 when they are determined @
obtained in accordance with the requirements of Clause'8.

6.6

As a (

Oiling

draw{ng or forming lubricant and shouldbe easily removable with degreasing chemicals.
can b ordered not oiled, if required, innwhich case the supplier has limited responsibilit]

hipment, the
brdance with

available for
n test pieces

leterrent to rusting, a coating of oil iswsually applied to the product. The oil is not intended as a

The product
y if oxidation

when a very
required, or

bn steel strip

t eliminated;
ng burr;

occurs.
6.7 |Edges
The desired edge number shall be specified as follows:
a) No. 1 edge: a prepared edge of specified contour (round or square) that is produced
apcurate width is required or when an edge condition suitable for electroplating is
bpth;
b) No. 2 edge: a natural mill edge carried through cold rolling from the hot-rolled carb
ithout additional processing of the edge;
‘) q D y
normal c0111ng or piling does not necessarily provide a deflnlte positioning of the slitti
d) No. 4 edge: a rounded edge produced by edge rolling either the natural edge of hot-rolled carbon
steel strip or slit-edge material; this edge is produced when the width tolerances and edge condition
are not as exacting as for the No. 1 edge;
e) No. 5 edge: an approximately square edge produced from slit-edge material on which the burr is
eliminated, usually by rolling or filing;
f) No. 6 edge: a square edge produced by edge rolling the natural edge of hot-rolled carbon steel strip

or slit-edge material; this edge is produced when the width tolerance and edge condition are not as

exacting as for the No. 1 edge.

© IS0 2014 - All rights reserved
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6.8 Surface finish

The finish is

specified normally as one of the following:

a) No. 1 or matte (dull) finish: a finish without lustre, produced by rolling on rolls toughened by
mechanical, electrical, or chemical means; this finish is especially suitable for lacquer or paint
adhesion, and is beneficial in aiding drawing operations by reducing the contact friction between

the die a

nd the strip;

b) No. 2 or regular bright finish: a finish produced by rolling on rolls having a moderately smooth

finish; it

is suitable for many requirements, but not generally applicable to bright plating;

c¢) No.3or
includin
for brigh
inspecti

d) No.4 or
for high
processi

7 Dimen

Dimensional
Tables 6 to 1]
and the purc

The tolerand

est bright finish: a finish generally of high lustre, produced by selective rolling pra

n;

hg and extensive inspection.

sional and shape tolerances

and shape tolerances applicable to cold-reduced carben steel strip shall be as giy
| inclusive. When required, special tolerances shall be.as agreed between the manufac
haser.

es on flatness for cut-to-length cold-reduced:icarbon steel strip shall be a maxim

10 mm in anfy 1 000 mm of length. Any further requirentents for flatness shall be agreed betweg

manufacture
difference bg
direction of t

r and purchaser at the time of ordering. Fhe tolerance on flatness is taken to be the gr
tween the cut length resting on a plane horizontal base and a measuring rule laid
he longitudinal axis.

Table 6 — Thickness tolerances for cold-reduced carbon steel strip
ordered to nomiinal thickness — Coils and cut lengths

b the use of specially prepared rolls; this is a high quality finish and is particularly §
t plating; the production of this finish requires extreme care in processing and-exte

tices,
uited
nsive

mirror finish: a finish of special high lustre, produced on specially palished rolls, npainly
y decorative plating purposes; the production of this finish requines extreme c:

ire in

ren in
turer

im of
bn the
patest
n the

Values in millimetres

Tolerancea

Specified thickness b<125 125 < b < 250 250 <b <600

N R N R N R

<0,15 0,01 +0,01 +0,02 +0,015 — H

0,15 <%0,25 +0,02 0,015 +0,02 +0,015 — u
0,45%e < 0,40 +0,02 0,015 +0,03 0,02 £0,03 | +D,02
0,40 < e < 0,60 0,03 +0,02 +0,03 0,02 £0,04 | 0,03
0,60 < e < 0,80 £0,04 0,03 0,04 +0,03 £0,05 | +0,035
0,80 <e< 1,00 £0,04 +0,03 +0,05 £0,035 | +0,05 | +0,035
1,00 <e<1,50 +0,05 0,035 +0,06 £0,045 | +0,07 | +0,055
1,50 <e < 2,50 +0,06 +0,04 +0,07 £0,055 | +0,08 | +0,06

a

NOTE

the shear burr.

b indicates the specified width; N indicates normal tolerances; R indicates restrictive tolerances.

Thickness is measured at any point on the strip not less than 20 mm from a side edge for mill edge strip and not
less than 10 mm from a side edge for sheared edge strip. For widths of mill edge strip 40 mm wide or less and sheared edge
strip 20 mm wide or less, measurements are made on the centre-line of the strip. Measurement shall not be made on top of

© ISO 2014 - All rights reserved
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Table 6 (continued)
Tolerancea
Spedﬁed;hid‘“ess b<125 125<b <250 250 < b < 600
N R N R N R
2,50 < e <4,00 +0,07 +0,05 +0,08 +0,06 +0,10 | +0,08
4,00 <e<6,00 +0,09 +0,06 +0,10 +0,08 +0,12 | +0,09

a  pindicates the specified width; N indicates normal tolerances; R indicates restrictive tolerances.

NOTE  Thickness is measured at any point on the strip not less than 20 mm from a side edge for mill edge strip and not
less than 10 mm from a side edge for sheared edge strip. For widths of mill edge strip 40 mm wide orless and sheared edge
strip 30 mm wide or less, measurements are made on the centre-line of the strip. Measurement shall not bejmade on top of
the shpar burr.

Table 7 — Width tolerances for edges No. 1, 4, 5, and 6 for cold-reduced-carbon s{eel strip

Values|in millimetres

Edge No. Specifi(zd width Sr:i?iﬁed thickr:::}s(. Width tolerance

| b <200 — 3,0 +0,13
b <25 046 50 +0,38

4 25<b<50 0,6 6,0 +0,65
50<b <150 1,0 6,0 +1,20

b <100 — 3,0 +0,13

100 < b <500 0,4 3,0 +0,25

500 <bh <600 0,6 2,0 +0,38

b <25 0,6 50 +0,38

b 25<b<50 0,6 6,0 +0,65
50<b <150 1,0 6,0 +1,20

Table 8 — Width tolerance for edge No. 2 (mill) for cold-reduced carbon steel(strip

Values|in millimetres

SPeCiﬁ%d width Width tolerancea
b <100 £1,5
100 < b < 200 2,0
200 < b < 400 £2,5
460<h<569 =
500 < b < 600 £4,0

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

© ISO 2014 - All rights reserved 9
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Table 9 — Width tolerances for edge No. 3 (slit) for cold-reduced carbon steel strip

Values in millimetres

Width tolerance for specified thickness
Specified width e
b e<1,5 1,5<e<2,5 2,5<e<4,5 45<e<6,0

b <100 +0,20 +0,25 +0,35 +0,40
100 < b <200 +0,25 +0,30 +0,45 +0,50
200<b <300 +0,30 +0,35 +0,50 +0,50
300 <h <450 +0,40 +0,45 +0,60 +0,7
450 <b <600 +0,50 +0,50 +0,60 40,70

Table 10 — Length tolerances for cold-reduced carbon steel strip

Values in millignetres

Tolerance for specified length

Specified width i
b
600<1<1500 1500&7<3000 [>3(700
b <300 +10 +15 +20)
0 0 0
300 <b <600 +15 +20 +25]
0 0 0

Table 11 — Cambera tolerances for cold-reduced carbon steel strip,
for coils and cut lengths, applicable to all types of edges

Values in millifnetres

ng th Camber toleranceb
10 <b <40 25 max. in any 2 000 mm length
40<b <600 10 max. in any 2 000 mm length

a  Camberis
with a straight]

b The valueg

edge, as shown in Figute ¥

the greatest deviation of/aside edge from a straight line, the measurement being taken on the concaye side

do not apply to the‘unicropped ends of a mill edge coil within 7 m inclusive of either end.

10

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=3b91462478d0a3ff77c5a8220a3c22c1

ISO 6932:2014(E)

Key

N =
|2

1
1

%]

NOTE
tolera

wher
Iy
I

8 S

One 1

lge camber
de edge (concave side)
raight-edge

Figure 1 — Measurement of camber

In those cases where it is not practicable to measure.the tolerance as given in Table 1
hce, t2, can be calculated from Formula (1):

= (I2/l)2 x t1

is the standard length in Table 112 000 mm);
is the non-standard length;

is the camber tolerance-inTable 11.

ampling — Hardness or tensile test

epresentative sample for the hardness test (Table 4) or tensile test (Table 5) shall b

each lot of strip-for shipment.

11, the camber

@)

e taken from

9 l\][echanical property tests

9.1

Hardness test

The hardness test shall be carried out in accordance with ISO 6507-1 or ISO 6508-1, as applicable.

9.2

Tensile test

The tensile test shall be carried out in accordance with ISO 6892-1.

© IS0 2014 - All rights reserved
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10 Retests

10.1 Machining and flaws

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

10.2 Additional tests

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

Both retests

shall conform to the requirements of this International Standard; otherwise, the lo

shall

be rejected.

11 Resubmission

The manufa
inspection bg
example: sel
tests shall be

The manufac
with the req

12 Workmanship

The surface

The materiall
are detrimer]

Processing f
to remove in

13 Inspec

While not ug
specifies tha

works, the npanufacturer-shall afford the purchaser’s inspector all reasonable facilities to dete

that the stee

Steel thatisn
identified, a
investigate.

dr shipment in coils does not afford'the manufacturer the opportunity to readily obse
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ection, heat treatment), which, on request, will be indicated to thepurchaser. In this
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hirements for another temper, quality designation, edge or finish.

fondition shall be that normally obtained in this product, as specified in 6.8.

in cutlengths shall be free from any lamination, surface flaws and other imperfection
tal to the final product or to subsequentappropriate processing.

perfect portions, as can be carried out on the cut length product.
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is being furnished in accordance with this International Standard.
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14 Coil size

When the product is ordered in coils, a minimum inside diameter (ID) or range of acceptable inside
diameters shall be specified. In addition, the maximum outside diameter (OD) and the maximum
acceptable coil mass shall be specified.

15 Marking

Unless otherwise stated, the following minimum requirements for identifying the steel shall be legibly

stencilled on

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

a) manufacturer’s name or identifying brand;
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