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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 IS0 16172:2018(E)

Steel sheet, metallic-coated by the continuous hot-dip
process for corrugated steel pipe

1 Scope

This document is applicable to the minimum requirements for steel sheet used in the manufacture
of corrugated steet pipe, i coits, fat tut tengths—and corrugated cut fengtirs metattic-tgated by the
continuous hot-dip process.

This|product is intended for storm sewers, culverts, drains and similar uses.

Several metallic-coated materials are covered, which relies on users to determine which product best
serves their needs. Four different metallic coatings are included:

— Zinc coated;
— zinc-5 % aluminium-mischmetal alloy coated;
— %5 % aluminium-zinc alloy coated;

dluminium-silicon alloy coated.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document(For dated references, only the edition cited [applies. For
unddted references, the latest edition of the referenced document (including any amendments) applies.

ISO [1460, Metallic coatings — Hot_dip galvanized coatings on ferrous materials — |Gravimetric
determination of the mass per unitarea

ISO §892-1, Metallic materials-*</Tensile testing — Part 1: Method of test at room temperaturg

ISO 16163, Continuously hetidipped coated steel sheet products — Dimensional and shape tolgrances

3 Terms, definitions and abbreviated terms
For the purpgses of this document, the following terms, definitions and abbreviated terms ppply.

ISO gndAEC maintain terminological databases for use in standardization at the following dddresses:

[oFaa Y H 1o H | Y dalal £ los L] H Lol
— SUUTIITITICT UT OWSTITES PIAUTUT T, " av aITrdUTC atUTITL P S . 77 VW W W.ISU. UL 570U

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

3.1 Terms and definitions

3.1.1
fabricator
<corrugated metal pipe> organization that produces the finished pipe

3.1.2
manufacturer
<corrugated metal pipe> organization that produces the metal sheet from which the pipe is made

© ISO 2018 - All rights reserved 1
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3.1.3
purchaser
<corrugated metal pipe> person or agency that purchases the finished pipe

Note 1 to entry: For the purposes of this document, the fabricator (3.1.1) may also be considered as the purchaser
of the sheet, where that term is used in this document. Such an interpretation does not restrict the purchaser of
finished pipe from enforcing any provisions of this specification.

3.14
lot
up to a specified quantity of steel sheet of the same thickness and coating condition

3.2 Abbrgviated terms

Zn zinc
Zn-5A1-MM | zinc-5 % aluminium-mischmetal alloy
55Al-Zn 55 % aluminium-zinc alloy

Al-Si aluminiums-silicon alloy

4 Condition of manufacture

4.1 Chemical composition

The chemical composition (heat analysis and product analysis) of the base metal shall conform tp the
requirements of Table 1.

Table 1 — Chemical composition

Mass fractions in per| cent

Element Heat analysis Product analysis
Sulfur, max., % 0,05 0,06

Sum of carbpn, manganese, phospho-
rus, sulfiir and silicon, max., %

0,70 0,74

4.2 Mechanical properties

The mechanjical properties of the base metal shall conform to the requirements of Table 2.

Table 2 — Mechanical properties of flat sheet prior to fabrication2

Lensile requirements Limits
Tensile strengthb, min., MPa 310
Yield strengthb, min. MPa 230
Elongation, in 50 mm¢, min., % 20

a  Todetermine conformity with this specification, round each value for tensile strength and yield strength to the nearest
1 MPa and each value for elongation to the nearest 1 %.

b Yield strength and tensile strength are based on the thickness of the base metal. If tests are made after coating,
determine the base metal thickness after stripping the coating from the ends of the specimen contacting the grips of the
tension-testing machine prior to tensile testing.

¢ The elongation requirement does not apply to material tested after corrugating.

2 © ISO 2018 - All rights reserved
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4.3 Coating

4.3.1 Coating mass

IS0 16172:2018(E)

The coating mass shall conform with the requirements listed in Table 3. The coating mass is the total
amount of coating on both sides of the sheet, expressed in grams per square metre.

4.3.2 Coating adherence

The adhesion of the coating shall be such that no peeling or flaking occurs while the coated sheet is

bein

corrugated and formed into pipe

4.4

A chemical treatment is normally applied to the metallic-coated steel sheet te\minimize
of wet-storage stains during shipment and storage. However, the inhibiting\character
treatiment are limited and if a shipment is received wet, the material shall be'used immediat

Surface treatment

Table 3 — Coating mass (total both sides)

the hazard
stics of the
ely or dried.

Type

Coating mass

Equivalent coating thickr

essa

Triple spot, average, min.

g/m?

Single spot,
min.

g/m?

Triple spot, average, min.

pum

Single spot,

min.

pum

Zn

610

550

86

78

Zn-5A1-MM

640

550

93

80

55A)-Zn

210

180

56

48

Al-S

305

275

95

86

a  (oating thicknesses are approximate, for infermation only. Conversions are based on the following rel
coatipg: 1 g/m2 = 0,141 5 pm; Zn-5A1-MM: 1 g/mi? = 0,146 0 um; 55Al-Zn coating: 1 g/m2 = 0,266 36 pum; Al-S
m2=(0,331 28 pm.

htionships: Zn
i coating: 1 g/

5 Dimension and shape-tolerances

5.1

Sheef thickness shallconform to the dimensions specified in Table 4. The thickness of the sH

Thickness

both|the base metal and the coating.

Table 4 — Coated-steel-sheet thickness requirements

eetincludes

Specified thickness Minimum thickness
mm mm
1,0 09
1,3 1,2
1,6 1,5
2,0 1,8
2,8 2,6
3,5 3,3
4,3 4,0

NOTE

a  Aluminium-silicon alloy coated sheet is not available in these thicknesses.

Thickness is measured not less than 10 mm from an edge. On corrugated sheet, thickness is measured on the
tangents of corrugations.

© ISO 2018 - All rights reserved
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5.2 Length

Permissible variations in the length of cut-length sheets, both flat and corrugated, shall be in accordance
with ISO 16163.

5.3 Flatness

Permissible variations in the width and camber of flat sheet material shall be in accordance with
ISO 16163. The flatness tolerances are given in Table 5.

Table 5 — Flatness tolerances (rnf lpngthc nnly)

Flatness tolerance

Spedified thickness Specified width (maximum deviation-from
a horizontal flatsurface)

mm mm mm
up to 1900, inclusive 13
1,B and thinner
over 900 to 1 500, inclusive 19
1,b and thicker Up to 1 500, inclusive 13

NOTE This thble also applies to sheets cut to length from coils by the fabricator wheh adequate flattening measurgs are
performed.

5.4 Other dimensions

5.4.1 Corrugated configurations

Corrugationfs shall form smooth continuous curves and’tangents. The dimensions of the corrugated
sheet shall He in accordance with Table 6.

Table 6 — Dimension of corrugated sheet

Nomina] size Maximum pitcha Minimum depthb Radius orfl(r:;lrvature
mm mm mm nominal minimum

68 by [13 73 12 17 13

75 by 25 83 24 14 13

125 by 25 135 24 40 36
a  Pitchis njeasured from-the crest of corrugations, at 90° to the direction of the corrugations.
b Depth is fneasured\asthe vertical distance from a straight edge resting on the corrugation crests to the bottom ¢f the
intervening valley.

5.4.2 Corrugated sheet width

The covering width of corrugated sheet shall be in accordance with Table 7. The covering width is the
distance between the crests of the extreme corrugations. The lip dimension of corrugated sheet shall be
in accordance with Table 8 and is measured along the radial curvature from the crest of the corrugation
to the edge of the sheet. There is no established tolerance for overall width, since the covering width
and lip dimensions are the governing factors for the formed product.

4 © ISO 2018 - All rights reserved
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Table 7 — Covering width tolerance of corrugated sheet

Covering width Tolerance over and under
mm mm
up to 600 6
over 600 to 900 10
over 900 to 1 200 13

Table 8 — Lip dimensions of corrugated sheet

olm' . i . Lip dimension
Nominal corrugation-size pipe - - - :
For riveted pipe construction For spot welded construction
68 by 13 19 1
75 by 25 22 13
125 by 25 22 13
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5.7.2
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Chemical composition

nalysis of each heat shall be made by the manufacturep te’ determine conformi
rements of Table 1.

Mechanical properties

‘epresentative sample from each lot of 50 tons ordess shall be used for the tensile test ]
rmity with the requirements of Table 2. Mechanical property tests shall be conducted
to corrugating or other fabrication, whenever possible. If the tests are made after cort
mens shall be taken on the tangents of corrugations and used for the determination o
strength only.

Coating tests

Coating mass

specimens shall be taken from each lot from a sample piece approximately 300 mm
s-coated width. THree specimens are cut from the sample, one from the mid-width |
rom each side, net'closer than 25 mm from the side edge. The minimum specimen 3

mm?2.

Triple-spot test

ty with the

0 determine
on the sheet
ugating, the
f tensile and

in length by
bosition and
rea shall be

acCcol

triple‘spot test result shall be the average coating mass found on the three specilmens taken

rding to 5.7.1.

5.7.3 Single-spot test

The single-spot test result shall be the minimum coating mass found on any one of the three specimens

used

for the triple-spot test (see 5.7.2).

6 Test methods

6.1

Tensile tests

The tests shall be conducted in accordance with the methods specified in ISO 6892-1.
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6.2 Coating mass

The manufacturer shall conduct tests using methods deemed necessary to ensure that the material
conforms with the requirements as given in Table 3. Commonly used methods include those given
in ISO 1460, ISO 3497 or ISO 2178. Coating mass is determined by converting coating thickness
measurements made with magnetic gauges (ISO 2178) or by X-ray spectrometry (ISO 3497) using the
relationship given in Table 3. The test methods in ISO 2178 and ISO 3497 may be used as a basis for

acceptance but not for rejection. In cases of dispute, ISO 1460 shall be used as the referee method.

7 Resubmission

7.1 The nllanufacturer may resubmit, for acceptance, the products that have been rejected.d
bction because of unsatisfactory properties, after s/he has subjected them to)a’ suitable

earlier insp

iring

treatment (¢.g. selection, heat treatment), which, on request, will be indicated to the purchaser. I this
case, the tests shall be carried out as if they applied to a new lot.
7.2 The manufacturer has the right to present the rejected products to a’hew examinatioh for

conformity Y
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9.1 While
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e
ls that are detrimental to the final product or to*subsequent appropriate processing.

tainedin metallic-coated corrugated steel product.

vith the requirements of another quality.

nanship
irface condition shall be that normally obtained for aqnietallic-coated steel sheet produd

el sheet in cut lengths shall be free from quantities of laminations, surface flaws and

bsing for shipment in coils does not afford the manufacturer the opportunity to ob
remove nonconforming portions, as\¢an be carried out on the cut length product. How

at is normally obtained on metallie-coated steel sheet products.

tion and acceptance

not usually required/for products covered by this document, the purchaser may specify
nd tests for acceptance be observed prior to shipment from the manufacturer’s worl
the manufacturer shall afford the purchaser’s inspector all reasonable facilities to deter]
] is being. furnished in accordance with this document. However, this does not reliev]
er of the'responsibility to provide a product that meets the requirements for surface cond

o

bther

berve
ever,

onsibility of the manufacturer to-provide a product that meets the requirement for sufrface

r that
ks. In
mine
e the
ition

9.2 Steel

tratis Teported to be defective afterarrivalat the user's works stath-be setaside, pro

and correctly identified, and adequately protected.

10 Coil size

erly

When steel sheet in accordance with this document is ordered in coils, a minimum or range of acceptable
inside diameter(s) (ID) shall be specified. In addition, the maximum outside diameter (OD) and the
maximum acceptable coil mass shall be specified.
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11 Certification

11.1 A manufacturer’s certification shall be furnished to the purchaser when specified in the purchase
order or contract. The certification shall be in accordance with, and make reference to, the provisions of
this document.

11.2 The test results, including chemical composition, mechanical properties, coating type, and coating
mass for each heat and coating lot shall be maintained by the manufacturer for seven years without
regard to whether a certification was furnished. The test results shall be made available to the fabricator
and purchaser upon request.

12 Marking

12.1| Each 0,5 to 1,5 m of sheet in coils or cut lengths shall be identified by showingthe follgwing:

a) ame of manufacturer;

b) Irand name (if appropriate);

c) ¢gpecified thickness;

d) ¢oatingtype (Zn, Zn-5A1-MM, 55A1-Zn, Al-Si);
e) g¢pecified coating mass;

f) identifying symbols relating to a specific heat number and coating lot number;

g) 4pplicable ISO designation number, i.e. ISO 16172:2018.

12.2| In the event the above marking is réemoved or obliterated, or the sheet identified as “non-
specification” on each 0,5 to 1,5 m of sheet in a coating lot or heat for which control tests, as prescribed
herein, show nonconformity to this docyment.

13 Information to be supplied by the purchaser

13.1| All sheet, both flatand formed, covered by this document shall be ordered only accqrding to the
specified thicknesses@m Table 4 on coated-steel-sheet thickness requirements.

13.2| All materigkfurnished in accordance with this document shall be surface treated, unless otherwise
specified in tlie purchaser order.

13.3] To, specify requirements adequately using this document, enquiries and orders shall include the

followinginfermation:

a) areference to this document, i.e. ISO 16172:2018;
b) name of material used;

c) coating type and, where appropriate, class;

d) dimensions: for cut lengths, thickness; width; either flat or overall corrugated; length; pitch; and
depth of corrugations, if corrugated; for coils, thickness; width; coil requirements (maximum
outside diameter, acceptable inside diameter);

e) certification, if required.

NOTE Abbreviations can be used to describe the coating type.

© ISO 2018 - All rights reserved 7
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