Aluminum-Zinc Alloy Coated Sheet Steel for

Standard Specification

for

Corrugated Steel Pipe

I 0L39804 005454L 140 W

AASHTO DESIGNATION: M 289M-91 (1995)

1. SCOPE

1.1 This specification covers sheet
steel for corrugated steel pipe, which is
coated with a 55 percent aluminum-zinc
alloy on continuous lines by the hot-
dip process. The material is furnished in
coils, in flat cut lengths, and corrugated
cut lengths. The standard corrugations
available in cut lengths (pitch by depth)
are 68 by 13 mm, 75 by 25 mm, and
125 by 25 mm. Aluminum-zinc alloy
coated steel sheet for corrugated pipe
is produced in one coating mass only,
designated as 210 g/m”.

1.2 Steel sheets or coils furnished
under this specification shall meet the
applicable requirements of ASTM
A 792M unless otherwise specified herein.

2. REFERENCED DOCUMENTS
2.1 AASHTO Standards:
T 65M/T 65 Mass [Weight]
of Coating on Zinc-
Coated (Galvanized)
Iron and Steel Articles
T 68M Tension Testing of
Metallic Materials
ASTM Standards:
A 792M  Steel Sheet, 55 per-
cent Aluminum and
Zinc Alloy-Coated by
the Hot-Dip Process,
General Requircments
{(Metric)
Coating Thickness by
X-Ray Fluorescence
Recommended Prac-
tice for Measuring
Coating Thickness by

2.2

A 754

E 376

Magnetic-Field or
Eddy-Current (Electro-
magnetic) Test
Methods

3. DESCRIPTION OF TERMS

3.1 In this specification, manufac-
turer refers to the producer of the sheet,
fabricator refers to the producer of the
pipe, and purchaser refers to the pur-
chaser of the finished product.

4. ORDERING INFORMATION

4.1 All sheet, both flat and formed,
covered by this specification is ordered
only to the specified thicknesses listed
in Table 4. The thickness of the sheet
includes both the base steel and the
coating.

4.2 Unless otherwise specified in the
purchase order, all material furnished to
this specification will be chemically
treated.

4.3 Orders for material to this speci-
fication shall include the following infor-
mation, as necessary, to adequately de-
scribe the desired product.

43.1 Name of material (Aluminum-
zinc alloy coated sheet for corrugated
steel pipe, or corrugated aluminum-zinc
alloy coated sheet for corrugated steel
pipe).

4.3.2 Description of corrugations, if
corrugated (Section 10),

4.3.3 Mass of aluminum-zinc alloy
coating (210 g/m?) (Note 1),

434 AASHTO designation number
and date of issue,

4.3.5 Dimensions: Thickness, flat
width (if flat) or overall corrugated width

(if corrugated), and length (if cut length)
(Section 10),

4.3.6 Coil size requirements (specify
maximum outside diameter (OD), ac-
ceptable inside diameter (ID), and maxi-
mum mass), and

4.3.7 Special requirements.

4.4 If a certification by the manufac-
turer is required, it shall be specified in
the purchase order (Section 12).

NOTE 1—The coating mass should be
shown in the order to eliminate possible con-
fusion with coating masses permitted by other
specifications.

NOTE 2—Typical ordering descriptions
are as follows:

Aluminum-zinc alloy coated steel sheet for
corrugated steel pipe 68 by 13 mm corrugated,
210 g/m? coating, 1.63 by 648 by 1524 mm,
in accordance with AASHTO M 289M.

Aluminum-zinc alloy coated steel sheet for
corrugated steel pipe, 210 g/m* coating, 2.01
by 686 mm by coil, 1200 mm max OD, 600
mm ID, 5445 kg max coils, in accordance
with AASHTO M 289M.

5. CHEMICAL REQUIREMENTS

5.1 Cast or Heat (formerly Ladle)
Analysis—The base metal cast or heat
(formerly ladle) analysis shall conform
to the chemical requirements of Table 1.

6. MECHANICAL
REQUIREMENTS

6.1 The aluminum-zinc alloy coated

763

Documents

Document Sharing Hub

COPYRI GHT 2000 Anerican Association O State H ghway And i i Ci
I nformati on Handli ng Services, 2000 J Y Transportation Gficials
Full document details: AASHTO M 289M-91 (1995) scan


http://www.avadocuments.com/doc/aashto-m-289m-91-1995-scan
http://www.avadocuments.com/doc/aashto-m-289m-91-1995-scan

764

B 0L39404 0054547 0L7 WA

SPECIFICATIONS FOR MATERIALS

M 289M

sheet steel shall conform to the mechani-
cal properties of Table 2.

6.2 Two tension tests shall be made
on random samples of finished material
from each cast or heat. When the finished
material from said cast or heat is less
than 45 Mg, one test is suffi-
cient. When material rolled from one
cast or heat differs 1.27 mm or more in
thickness, one tension test shall be made
from both the thickest and thinnest mate-
rial rolled regardless of the mass repre-
sented. The samples shall be prepared
and tested in accordance with the method
specified in ASTM A 792M and
AASHTO T 68M.

7. ALUMINUM-ZINC ALLOY
COATING

7.1 The coating shall have a nominal
composition of 55.0 percent aluminum,
1.6 percent silicon, and the remainder
zinc (Note 3). The mass of coating shall
conform to the requirements prescribed

TABLE 1 Chemical Compaosition by Cast
Analysis

Tolerance Over
the Max Limit

by Product
Composition, Analysis,
Percent Percent
Carbon, max — —
Munganese, max — —
Phosphorus, max — —
Sulfur, max 0.05 +0.01
Silicon, max — —
Sum of first 5 ele- 0.70 +0.04

ments, max

NOTE—Copper bearing steel availability subject 1o
inquiry.

TABLE 2 Mechanical Requirements
(Properties of Flat Material Prior
to Fabrication)

Tensile strength, min, MPa 310

Yield Point, min, MPa 230

Elongation in 50 mm min 20
percent

in Table 3. The mass of coating is the
total amount on both surfaces of the sheet
expressed in g/m? of sheet.

NOTE 3—Chemical Analysis of the coat-
ing will typically agree with the nominal com-
position within =+ 3 percent for aluminum and
zinc, and within +0.5 percent for silicon.

7.2 Sampling and methods of testing
shall be as prescribed in ASTM A 792M
and AASHTO T 65M/T 65, using the
dilute hydrochloric acid method (Note
4).

NOTE 4—AASHTO T 65M/T 65 is a
method for determining mass of zinc coating
on steel, but the dilute hydrochloric acid
method is satisfactory for determining the
mass of aluminum zinc alloy coating.

7.2.1 The mass of coating may be
determined from the coating thickness
measured by the x-ray fluorescence
method, according to ASTM A 754.
When this method is used and a dispute
arises. the mass shall be determined by
the stripping test in AASHTO T 65M/
T 65.

7.3 Adherence of coating shall be
such that no peeling occurs while the
material 1s being corrugated and formed
into pipe.

8. TESTS BY MANUFACTURER

8.1 The manufacturer shall make such
tests and measurements as are deemed
necessary to ensure that the material pro-
duced complies with this specification.

9. SAMPLING BY PURCHASER
9.1 Product, Check, or Verification
Analysis—Base metal analysis may be

made by the purchaser in accordance
with ASTM A 792M.

TABLE 3 Mass of Coating (Total Both

Sides)

Minimum Check Minimum Check
Limit Limit
Triple-Spot Test, Single-Spot Test
g/m” of sheet g/m? of sheet
210 180

TABLE 4 Sheet Thickness for Corrugated

Steel Pipe
Specified Thickness, Minimum Thickness,
mm mm
1.02 0.91
1.32 1.17
1.63 1.45
2.01 1.83
277 2.57
3.51 3.28
4.27 4.04

NOTE—Thickness is measured on the tangents of
corrugations on the sheet not less than 10 mm from an
edge.

9.2 Mechanical Testing—Test for
mechanical properties may be made by
the purchaser. Testing of flat material
shall be made prior to corrugating or
other fabrication and shall be in accor-
dance with ASTM A 792M and
AASHTO T 68M.

9.3 Mass of Coating—The pur-
chaser may make random checks of coat-
ing masses to assure compliance of mini-
mum values specified in Table 3. The
mass may be converted from the sum of
the readings on both surfaces of the sheet
by a magnetic coating thickness gage
suitably checked and demonstrated for
accuracy (Notes 5 and 6). In case of
dispute, additional samples shall be taken
and tested in accordance with the proce-
dure outlined in ASTM A 792M and
AASHTO T 65M/T 65, using the dilute
hydrochloric acid method (Note 4).

NOTE 5—Several magnetic types of coat-
ing thickness gages are commercially avail-
able and are a satisfactory basis for acceptance
when properly calibrated just prior to inspec-
tion use (see ASTM E 376).

NOTE 6—An aluminum-zinc alloy coat-
ing mass of 210 g/m? total both sides is
equivalent to an average thickness of 28 wm
each side.

9.4 Rejection and Rehearing—Ma-
terial tested by the purchaser and found
not conforming to this specification may
be rejected, subject to the rejection and
rehearing provisions of ASTM A 792M.

10. DIMENSIONS AND
TOLERANCES

10.1 Sheet thickness shall conform
to dimensions prescribed in Table 4. If
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