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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tdsk of technical committees is to prepare International Standards. Draft Interna
Standards aflopted by the technical committees are circulated to the member bodies)fer v
Publication @s an International Standard requires approval by at least 75 % of the miember
casting a votp.

tional
oting.
odies

Attention is firawn to the possibility that some of the elements of this document may be the subject of

patent rightd. ISO shall not be held responsible for identifying any or all such patent rights.

[SO 5950 wap prepared by Technical Committee ISO/TC 17, Steel, Subcommittee SC 12, Continuot
flat rolled praducts.

This fifth editfion cancels and replaces the fourth edition (ISO 5950:2008), which has been technically re

s mill

vised.
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INTE

RNATIONAL STANDARD ISO 5950:2012(E)

Electrolytic tin-coated cold-reduced carbon steel sheet of
commercial and drawing qualities

1 Scope

1.1 This International Standard applies to cold-reduced carbon steel sheet of commercial and drawing

qualifies coated in coil or cut length forms by electro-deposition of tin. The product is commnonly known

as eld
a deg
specif
coatiy
the fd
coatir

1.2

2 N

The fi
referg

ctrolytic tin-coated sheet and is used where solderability is desired, appearancerisA
ree of corrosion resistance under specific conditions is advantageous and coating
ied. The coating is expressed as the total coating on both surfaces, in gramser’squai
g mass specified should be compatible with the desired service life, thickpess of the bd
rming requirements involved. A designation system (Clause 4) includes)the coating
g condition and quality.

This International Standard does not cover tinplate and blackplate.

ormative references

pllowing referenced documents are indispensable for'the application of this docume
nces, only the edition cited applies. For undated references, the latest edition of th

document (including any amendments) applies.

[SO 6
[SO1

3 1
For th

3.1
elect
prodtu

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

h162, Cold-rolled steel sheet products == -Dimensional and shape tolerances

erms and definitions

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

Folytic tin-coated'sheet
ctobtained by€lectrolytic deposition of tin on cold-reduced steel sheet on a continuou

tinning line to produce either tin-coated coils or tin-coated cut lengths

3.2
skin
light

pass
old-rolling of the cold-reduced and annealed sheet prior to electro-tinning

portant, or
mass can be
'e metre. The
1se metal and
designation,

nt. For dated
e referenced

'e

s electrolytic

NOTE
a)
b)

c)

The purposes of skin passing are one or more of the following:
to minimize the appearance of coil breaks, stretcher strains and fluting;
to control the shape;

to obtain the required surface finish.

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

3.3

aluminum killed
steel which has been deoxidized with aluminum sufficient to prevent the evolution of gas during
solidification

© IS0 2012 - All rights reserved
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4 Designation system

The as-produced electrolytic tin-coated sheet coatings are designated as SN as shown in Table 4. The
coating mass designation follows the SN and three spaces are allocated for coating mass designation. If
only two spaces are required, such as for designation 56, then the 56 is preceded by a “0” to fill computer
space and is shown as “056”. Since this product is always skin-passed, the section in this designation
system usually reserved for S or N will be used to indicate where the tin has been reflowed, or whether

it is “matt” or not reflowed (see 6.6 and 6.9). Therefore, the designations for this tin condition will be

BR:

MA:

Bright reflowed, fused, melted,

Matt, dull, not reflowed, unmelted

The number
drawing, deg

EXAMPLE
quality signify

— SN:Tin cq
056: Coa
BR:Brigh

03: Deep

5 Dimen

Electrolytic {
of 600 mm td

NOTE
which case, th

6 Condit

6.1 Chem

The chemica
areport of th

Each of the
amount of cqg
be reported

01, 02, 03 and 04 are common to other standards indicating the qualities of comm
p drawing, and deep drawing aluminium Kkilled.

SN056BR03 is a complete designation, including coating, coating mass, coating conditid
ring:

ating,

tling designation (Table 4),

; tin has been reflowed,

drawing quality.

sions

in-coated sheet is normally produced in thicknesses from 0,50 mm to 0,85 mm and w
1 050 mm, in coils and cut lengths.

Some world markets define “electrolytic-tinplate” as having a maximum thickness of 0,38 1

e thickness range for “electrolytic tinscoated sheet” will have a minimum of 0,38 mm.

jons of manufacture

jcal composition

composition (h€at analysis) shall not exceed the values given in Tables 1 and 2. Onre
e heat analysis'shall be made to the purchaser.

tlementsilisted in Table 2 shall be included in the report of the heat analysis. Whg

hs “<.0,02 %"

breial,

n and

yidths

hm, in

uest,

n the

ppersnickel, chromium or molybdenum present is less that 0,02 %, the analysis result may

A verification analysis may be made by the purchaser to verify the specified analysis of the product and
shall take into consideration any normal heterogeneity. Non-killed steels (such as rimmed or capped
steels) are not technologically suited to product analysis. For killed steels, the sampling method and
deviation limits shall be agreed upon between the interested parties at the time of ordering. The product
analysis tolerances are shown in Table 3.

The processes used in making the steel and in manufacturing tin-coated sheet are left to the discretion
of the manufacturer. When requested, the purchaser shall be informed of the steel-making process used.

© ISO 2012 - All rights reserved
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Table 1 — Chemical composition (heat analysis)

Mass fracti

ons in percent

Quality C Mn P S
. . max. max.2a max.a max.
Designation Name
01 Commercial 0,15 0,60 0,03 0,035
02 Drawingb 0,10 0,50 0,03 0,035
03 Deep drawingb 0,08 0,45 0,02 0,03
04 Deep drawing aluminum killedb (non-ageing) 0,06 0,45 0,02 0,03
a  Hfgher maximum requiTed for CertatT ap pications Subject t0 agTeeImeTnt.
b Iflinterstitial free (IF Steel) is to be applied to 02, 03 and 04 orders, the values of 0,15 % maximum|Ti and 0,10 %
maxinhum Nb and V are acceptable to ensure that the carbon and nitrogen are fully stabilized.
Table 2 — Limits on additional chemical elements
Mass fractions in percent
Elementsa Heat analysis Product analysis
max. max.
Cub 0,20 0,23
Nib 0,20 0,23
Crb.c 0,15 0,19
Mob,c 0,06 0,07
Nbd 0,008 0,018
vd 9,008 0,018
Tid 0,008 0,018
a  Each of the elements listed in this table shalle included in the report of the heat analysis. When the amlount of copper,
nickelf chromium or molybdenum present is Jess.than 0,02 %, the analysis may be reported as “< 0,02 %".
b The sum of copper, nickel, chromium and molybdenum shall not exceed 0,50 % on heat analysis. When|one or more of
these plements is specified, the sum doesiot 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 is
speciffed, the sum does not apply;/in which case, only the individual limits on the remaining elements will apply.
d  F¢r stabilized steels,(the maximum for titanium is 0,15 %, and the maximum for each of niobium arld vanadium is
0,10 %), to ensure that the\¢carbon and nitrogen are fully stabilized.
Table 3 — Product analysis tolerances
Mass fractions in percent
Element Maximum of specified element | Tolerance over maximujm specified
Carbon 0,15 0,03
Manganese 0,60 0,03
Phosphorus 0,03 0,01
Sulfur 0,035 0,01
NOTE The maximum tolerance in this table is the allowable excess over the specified requirement and not the heat
analysis.
6.2 Coating mass

The coating mass shall conform to the requirements presented in Table 4 for the specific coating
designation. The coating mass is the total amount of the tin, including both sides of the sheet, expressed

© IS0 2012 - All rights reserved
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in grams per square metre (g/m2) of sheet. Methods for checking that the material complies with this

International

Standard are given in 8.2 and 9.2.

Table 4 — Mass of coating (total both sides)

Coating designation | Nominal coating Minimum coating mass limits
Triple spot test check limits | Single spot test check limits
g/m?2 g/m?2 (of sheet) g/m2 (of sheet)
SNO056 5,6 37 2,8
SN112 11,2 7,3 5,6
SN168 16,8 11,0 8,2
SN224 22,4 14,6 11,0

Because of th
mass of coati
coating evenl
the single-sp

e many variables and changing conditions that are characteristic of continuous tin\coating, t
g is not always evenly divided between the two surfaces of a tin-coated sheet, fieither is the
y distributed from edge to edge. However, it can normally be expected that notless than 40 9

t check limit will be found on either surface.

he
tin

o of

6.3 Weld3gbility

The productfis suitable for welding if appropriate welding conditions@re selected; however, becajise of
its excellent $olderability, welding is seldom performed.

6.4 Fabri¢ation qualities

6.4.1 Comlllercial-quality electrolytic tin-coated sheet\(quality 01) is intended for general fabritating
purposes where sheet is used in the flat state, or for bending or moderate forming.

6.4.2 Drawing quality electrolytic tin-coated.sheet (qualities 02, 03, 04) is intended for drawing or

severe formi
agreement w
Table 5 do nq

02 Drawj

03 Deep

04 Deep

6.4.3 Inter]
is informed g

Ing. It is furnished according to\the requirements of this International Standard oy

here ordered, to fabricate an.identified part, in which case, the mechanical propert
t apply. Drawing qualitiesrare identified as follows:

ing quality
drawing quality;

drawing qudlity aluminium killed (non-ageing)

stitial free'steel (IF Steel) can be applied in orders of 02, 03 and 04, provided that the cus
f the stibstitution and that related shipping documents reflect the actual material ship

6.5 Mill passivation

with
ies in

fomer
ped.

A passivating chemical or electrochemical treatment is applied to the surface of electrolytic tin-coated
sheet to stabilize the plate surface characteristics compatible with a specific application.

6.6 Coating condition

The as-produced tin-coated sheet has a dull (matt) appearance (Clause 4 and 6.9). If it is heated to the
melting point of tin, the tin reflows and has a bright (fused, melted) appearance. Some iron-tin alloy will
also form at the steel surface interface during this heating process.

Normally “matt” finish sheet is produced from cold-reduced sheet having a “shot-blasted” surface, and
“bright” finish sheet is produced from cold-reduced sheet having “ground” roll surfaces (6.9). All tinning
lines have strip thickness limits on bright finish sheet because of melting limitations.

4
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6.7 Application

Tin-coated steel shall be identified for fabrication by the name of the part or by the intended application.
Steel sheet of drawing qualities (02, 03 and 04) may be produced to make an identified part, which shall
be previously agreed between the manufacturer and purchaser. In this case, the part name, the details
of fabrication and special requirements (freedom from stretcher strains or fluting, coating performance
requirements) shall be specified and the mechanical properties of Table 5 do not apply.

6.8 Mechanical properties

Except when ordering an identified part, as explained in 6.7, at the time that the steel is made available

for shiipment, the mechanical properties shall be as stated in lable 5 when they are deterhined on test
piece$ obtained according to the requirements of 8.1 (mechanical tests). Prolonged storing of the sheet
can cfuse changes in mechanical properties (increase in hardness and decrease inelongation), leading
to a decrease in drawability. To minimize this effect, quality 04 should be specified.

Table 5 — Mechanical properties

Quality Ry max.a A min|b
%
Degignation Name MPa Lo =50 mm Lo =80 mm
01 Commercialc
02 Drawing 370 31 30
03 Deep drawing 350 35 34
04 Deep drawing aluminum killed (non-ageing) 340 37 36

Rm  fensile strength

A percentage elongation after fracture
Lo, dauge length of original test piece

1 MPal=1 N/mm?2

a2 The minimum tensile strength for qualities 02, 03 and 04 would normally be expected to be 270 MPa. All tensile strength
valueq are determined to the nearest 16:MPa.

b F¢r material up to and including 0;6 mm in thickness, the elongation values in this table shall be reduced by 1.

¢ The hardness of quality 01(steel sheet is expected not to exceed the equivalent of Rockwell HRB65 at the|time it is made
availaple for shipment.

6.9 |Surface finish

Normjally twosurface finishes are produced for electrolytic tin-coated sheet. These surfaces|are obtained
by skin passing the strip on either shot-blasted or ground rolls. Shot-blasted rolls impart g rough (SBF)
finish produced for matt (dull, unmelted not reflowed) flmsh tin- coated sheet wh11e ground rolls impart
a Smao gd sheet. The

requlred flIllSh shall be spec1f1ed at the time of orderlng

6.10 Oiling

Electrolytic tin-coated sheet always has a lubricant film applied to both surfaces of the sheet as the last
operation in the tinning line prior to shearing or coiling, to minimize abrasion. The oil is not intended as
a drawing or forming lubricant and shall be easily removable with degreasing chemicals.

7 Dimensional tolerances

Dimensional and shape tolerances applicable to cold-reduced steel sheet shall be as given in [SO 16162.

© IS0 2012 - All rights reserved 5


https://standardsiso.com/api/?name=0b12e2eee3278d1bc6c3f696dc16ed66

ISO 5950:2012(E)

8 Sampling

One representative sample for the tensile test required in Table 4 shall be taken from each lot of sheet
for shipment. A lot consists of 50 t or less of sheet of the same designation rolled to the same thickness
and condition.

8.1 Tensile test

If the order specifies mechanical properties, one representative sample for the tensile property test

required in Table 5 shall be taken from each lot of sheet for shipment.

8.2 Tests for mass of coating

The manufagturer shall make such tests and measurements as deemed necessary to ensure that the
material produced complies with the values given in Table 4. The purchaser may verify the mpass of
coating by uge of the following sampling method.

Three specithens shall be cut, one from the mid-width position and one from each'side, not closer than
25 mm from|the side edge. The minimum specimen area shall be 2 000 mm?2.

9 Test methods

9.1 Tensile test (base metal)

The tensile t¢st shall be carried out in accordance with ISO 6892-1. Transverse test pieces shall be taken

mid-way bet
ends of test

9.2 Coating tests

9.2.1 Trip

The triple sp
8.2. The tin-q

9.2.2 Singl

The single sp
for the triple

10 Retests

ween the centre and edge of the sheet as rolléd. Because the tin coating is very thi
ieces are not usually required to have the tisremoved prior to testing.

e spot test

ot test result is the average\coating mass found on the three specimens taken accord
oating mass may be detérimined by any of the recognized and accepted analytical met

e spot test

ot test resultshall be the minimum coating mass found on any one of the three pieces
spot test. Material that has been slit from wide coil shall be subject to a single spot tes

In, the

ing to

hods.

used
t only.

10.1 Machining and flaws

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

piece substit

uted.

10.2 Additional tests

If a test does not give the specified results, two additional tests shall be carried out at random on the
same lot. Both retests shall conform to the requirements of this International Standard; otherwise, the
lot may be rejected.
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11 Resubmission

The manufacturer may resubmit, for acceptance, the products that have been rejected during earlier
inspection because of unsatisfactory properties, after he has subjected them to a suitable treatment
(selection, heat treatment), which, on request, will be indicated to the purchaser. In this case, tests shall
be carried out as if they applied to a new batch.

The manufacturer has the right to present the rejected products to a new examination for compliance
with the requirements for another grade.

12 Workmanship

The spirface condition shall be that normally obtained in this product.

The electrolytic tin-coated sheet in cut lengths shall be free from laminations, surface fla
impegfections that are detrimental to subsequent appropriate processing. Rrocessing
in coils does not afford the manufacturer the opportunity to observe readity“or to rem

porti

131

13.1

ns, as can be carried out on the cut-length product.

nspection and acceptance

While not usually required for products covered by this nternational Standard, when t

specifies that inspection and tests for acceptance be observed prior to shipment from the m

work

, the manufacturer shall provide the purchaser’s inspector with all reasonable facilities

that the steel is being furnished in accordance with this\International Standard.

13.2

Steel that is reported to be defective after\arrival at the user’s works shall be set ag

and cprrectly identified and adequately protected. The supplier shall be notified in order
propdrly investigate.

14 (oil size

Whern

electrolytic tin-coated steel sheet is ordered in coils, a minimum inside diameter (

of acgeptable inside diameters-shall be specified. In addition, the maximum outside diame
maximum acceptable coitmass shall be specified.

15 Marking

Unlesfs otherwise stated, the following minimum requirements for identifying the steel sh

stenc

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

lled enthe top of each lift, or shown on a tag attached to each coil or shipping unit:

vs and other
for shipment
ve defective

he purchaser
hnufacturer’s
to determine

ide, properly
that he may

.D.) or range
er (0.D.) and

all be legibly

themanufacturer’s name or identifying brand;

the number of this International Standard, i.e. ISO 5950:2012;

the designation (coating, coating mass, coating condition and quality of base metal);
the order numbers;

the product dimensions;

the lot number;

the mass.
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