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GENERAL TERMS & CONDITIONS
REQUEST FOR QUOTATION (RFQ) AND REQUEST FOR PROPOSAL (RFP)

1. Awards will be made in the best interest of the State of West Virginia.

2. The Siate may accept or reject in part, or in whole, any bid.

3. Prior to any award, the apparent successful vendor must be properly registerad with the Purchasing Division
and have paid the required $125 fee.

4, Al ssrvices performed or goods delivered under Slale Purchase Order/Contracls are io be continued for the
term of the Purchase Order/Contracts, confingent upon funds being appropriated by the Legiskature or otherwise
‘being made available. In the event funds are not appropriated or otherwise available for these services or goods
this Purchase Order/Contract becomes void and of no effect after Jung 30.

5. Payment may only be made after the dslivery and accsptance of goods or services.

6. Interest rnay be paid for late payment in accordance with the West Virginia Code.

7. Vendor preference will be granted upon writlen request in accordance with the West Virginia Code.

8. The Stats of West Virginia is exempt from federal and state taxes and will not pay or reimburse such taxes.

9. The Director of Purchasing may cancef any Purchase Order/Contract upon 30 days writtan notice fo the selfer.

10. The jaws of the State of West Virginia and the Legislative Rules of the Purchasing Division shall govern the
purchasing process,

11. Any reference to automatic renewal is hereby deleted. The Contract may be renewed only upon mutual written
agreement of the parlies.

12, BANKRUPTCY: In the svent the vendor/contractor files for bankrupicy protection, the Stale may deem
this coniract null and void, and terminate such confract without further order.

13. HIPAA BUSIMNESS ASSOCIATE ADDENDUM: The Wast Virginia State Government HIPAA Business Associate
Addendum (BAA), approved by the Attorney General, is available online at www.state.wv.usfadmin/purchase/vre/hipaahitm
and is hereby made part of the agreement. Provided that the Agency meels the definition of a Cover Entity
(45 CFR §160.103) and will be disclosing Protected Health Information (45 CFR §160.103) to the vendor,

14. CONFIDENTIALITY: The vendor agrees that he or she will not disclose 1o anyone, direclly or indirectly, any such
personally identifiable information or other confidential information gaihed from the agency, unless the individual who is
the subject of the information consents o the disclosure in writing or the disclosure is made pursuant o the agency's
policies, procedures, and ndes. Vendor further agrees to comply with the Confidentiality Policies and Information
Securily Accountability Requirements, set forth in hitp /Awww state wv us/admin/purchase/privacy/notice Confidentiality pdf.

15. LICENSING: Vendors must be licensed and in good standing in accordance with any and all state and local laws and
requirements by any state or local agency of West Virginia, including, but not limited to, the West Virginia Secretary
of State’s Office, the West Virginia Tax Depariment, and the West Virginia Insurance Commission. The vendor must
provide all necessary releases fo obtain informafion to enable the direclor or spending unit to
varify that the vendor is licensed and in good standing with the abova entities.

16. ANTITRUST: In submitting a bid o any agency for the State of West Virginia, the bidder offers and agrees that
if the bid is accepted the bidder will convey, sell, assign or transfer to the State of West Virginia all rights, title and inlerest
in and fo all causes of action it may now or hereafter acquire under the antitrust laws of the United Stales and the State of
West Virginia for price fixing and/or unreasonable restraints of trade relating to the particular commodities or setvices
purchased or acquired by the State of West Virginia. Such assignment shall be made and become effactive at the time the
purchasing agency tenders the inifial payment to the bidder.

| certify that this bid is made without prior understanding, agreemsnt, or connaction with any corporation, firm, limited
liability company, partnership, or person or entity submiling a bid for the same material, supplies, equipment or
services and is in all respects fair and without collusion or Fraud. | further cerlify that 1 am authorized fo sign
the certification on behalf of the bidder or this bid.

INSTRUCTIONS TO BIDDERS

1. Use the quotation forms provided by the Purchasing Division. Complete all sections of the quotation form.

2. ltems offered must be in compliance with the specifications. Any deviation from the specifications must be clearly
indicated by the bidder. Alternates offered by the bidder as EQUAL to the specifications must be clearly
defined. A bidder offering an allernate should attach complete specifications and [fiterature to the bid. The
Purchasing Division may waive minor deviations o specifications.

3. Unit prices shall prevail in case of discrepancy. All quolalions are considered F.O.B. deslinalion unless alternate
shipping terms are clearly identified in the quotation.

4. All quotations must ba delivered by the bidder to the office listed below prior to the date and time of the bid
opening. Failure of the bidder to deliver the quotations on time will result in bid disqualifications: Department of
Administration, Purchasing Division, 2019 Washington Strest East, P.O. Box 50130, Charleston, WV 25305-0130

5. Communication during the solicitation, bid, evalualion or award periods, except through the Purchasing Division,
is sirictly prohibited {(W.Va. C.8.R. §148-1-6.6).

Rev, 12/15/03
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State of West Virginia Request. for & TREGNOMBER:
Department of Administration Quotation 02110305 : 3
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CONTRACT NULIL AND VOID, AND TERMINATE |[SUCH CONTRACT
WITHOUT FURTHER ORDER.
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Department of Administration Quotation 02110305 4
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PURCHASING CARD ACCEPTANCE: THE STATE| OF WEST VIRGINIA
CURRENTLY UT|IILIZES A VISA PURCHASING CARD PROGRAM WHICH
IS ISSUED THROUGH| A BANK. THE SUCCESSFUL VENDOR

MUST ACCEPT {THE SITATE OF WEST VIRGINIAl VISA PURCHASING
CARD FOR PAYMENT |OF ALL ORDERS PLACED BY ANY STATE
AGENCY AS A CONDITION [OF AWARD. ]

PREFERENCE FOR USE  OF DOMESTIC STEEL PRODUCTS

1. EXCEPT WHEN AUTHORIZED BY THE DIRECTOR OF THE
PURCHASING DIVISION PURSUANT TO SUBSECTION 2 BELOW,
NO CONTRACTOR| MAY USE OR SUPPLY STEEL PRODUCTS FOR
A STATE [CONTRACT PROJECT OTHER THAN THOSE STEEL : | F
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STATE OF WEST VIRGINIA FOR WHICH BIDS WERE

SOLICITED ON OR AFTER JUNE &, j2001.

B. T™STEEL PRODUCTS™ MEANS PRODUCTSS ROLLED, FORMED, .
SHAPED. DRAWN,| EXTRUDED, FORGED, CAST, -
FABRICATED OR OTHERWISE SIMILARLY PROCESSED, OR =
PROCESSED| BY A COMBINATION OF [TWO OR MORE OF =
SUCH! OPERATIONS, FROM STEEL MADE BY THE OPEN
"HEARTH, BASIC OXYGEN, ELECTRIC| FURNACE,
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Designation: A 123/4 123 - 08

i

INTERNATIONAL

Standard Specification for —
Zine {Hot-
Products’

Dip Galvanized) Coatings on Iron and Steel

This standard is issued under the fixed designation A 123/A 123M; the number immedjately foliowing the designation indicates ! tbe year
of original adoption or, in the case of revision, the year of last revision, A number in parentheses indicates the yeas of Tast mapprovﬁ]
A supesscript epsilon {2) indicates an editorial change since the iast revision oc reapproval.

This standard has been: approved for use by agencies of the Depariment of Defense,

1. Scope*

1,1 This specification covers the requirements for zinc
coating (galvanizing) by the hot-dip process on iron and steel
products made from rolled pressed and forged shapes, castings,
plates, bars, and strips.

1.2 This specification covers both unfabricated preducts and
fabricated products, for example, assembled steel producis,
structural steel fabrcations, large tubes already bent or welded
before galvanizing, and wire work fabricated from uncoated
steel wire. This specification also covers steel forgings and iron

RGP SPINY. IR . [-Jy .4 o Falamio Frun ernitrare

Casumgs inCorpOTaea o 916065 fabricated before Bmvaulbi’?s
or which are too large to be centrifuged (or otherwise handled
to remove excess galvanizing bath metal),

MNote 1—This specification covers thase produocts previousty addressed
in Specifications A 123-78 and A 3856-78.

1.3 This specification does not apply to wire, pipe, tube, or
steel sheet which is galvanized on specialized or continuous
lines, or to steel less than 22 gage (0.0299 in.) [0.76 mm)] thick.

1.4 The galvanizing of hardware items that are to be
centrifuged or otherwise handled to remove excess zinc (such
as bolts and similar threaded fasteners, castings and rolled,
pressed and forged items) shall be in accordance with Speci-
fication A 153/A 153M.

1.5 Fabricated reinforcing stee? bar assemblies are covered
by -the present specification. The galvanizing of separate
reinforcing steel bars shall be in accordance with Specification
ATOTHATOTM.

1.6 This specification is applicable to orders in either
inch-pound units (as A 123) or SI units (as A 123M). Inch-
pound units and SI units are not necessarily exact equivalents,
Within the text of this specification and where appropriate, SI
units are shown in parentheses. Each system shall be used
independently of the other without combining values in any
way. In the case of orders in SI units, all testing and inspection
shall be done using the metric eguivalent of the test or

! This specification is under the jurisdiction of ASTM Committee A0S on
MetailicCoated Iron and Steel Products and is the direct responsibility of
Subcommittee A05.13 on Structeral Shapes end Hardware Specifications.

Current edition approved May 1, 2009. Published May 2009. Originally
epproved in 1928. Last previous edition approved in 2008 as A 123/A [23M - 08.

inspection method as appropriate. In the case of orders 1;1 SI
units, such shatl be stated to the galvanizer when the order is
placed.

2. Referenced Documenis

2.1 ASTM Standards:*

A 47/A 4TM Specification for Perritic Malleable Tron Cast-
ings

A 90/A 90M Test Method for Weight [Mass] of Coating on
Tron and Steel Articles with Zinc or Zinc-Alloy Coatings

A 143/A 143M Practice for Safeguarding Against Em-
brittlement of Hot-Dip Galvanized Structural Steel Prod-
ucts and Procedure for Detecting Embrittlernent

A 153/A 153M Specification for Zinc Coating (Hot-Dip) on
Iron and Steel Hardware

A 3B4/A 384M Practice for Safegnarding Against Warpage
and Distortion During Hot-Dip Galvanizing of Steel As-
semblies

A 3B5 Practice for Providing High-Quality Zinc Coatings
(Hot-Dip)

A 767/A T67TM Specification for Zinc-Coated {(Galvanized)
Steet Bars for Concrete Reinforcement

A 780 Practice for Repair of Damaged and Uncoated Areas
of Hot-Dip Galvanized Coatings

A 902 Terminology Relating to Metallic Coated Steel Prod-
ucts

B 6 Specification for Zinc

B 487 Test Method for Measurement of Metal and Oxide
Coating Thickness by Microscopical Examination of Cross
Section

B 602 Test Method for Atiribute Sampling of Metallic and
Inorganic Coatings

B 960 Specification for Prime Western Grade-Recycled
{PWG-R) Zinc

E 376 Practice for Measuring Coating Thickness by
Magnetic-Field or Eddy-Curent (Electromagnetic) Exami~
nation Methods

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service @astm.org. For Annuial Book of ASTM
Srandards yolume information, refer to the standard’s Document Summary page on
the ASTM website.

*A Summary of Changes section appears at the end of this standarad,

Copyright @ ASTM Intemalional, 100 Barr Harbar Drive, PO Box G700, Waest Gonshohacken, PA 18426-2959, Unitad Stales,

Copyright ASTH Inlemalional
Prowvided by !HS undar Hcense with ASTM
Ho reproducion or networklng permillsd withoul lieanss from 1HS

Lisansea=Wast Viginla COT WAN localions /5865582002
Not for Reeale, 020772011 08:16:40 MST

1
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4l A 123/4 1230 - 09

3. Terminelogy (See Fig. 1)

3.1 Definitions:

3.1.1 The following terms and definitions are specific to this
specification. Terminology A 902 contains other terms and
definitions relating to metallic-coated steel products.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 average coating thickness, n—the average of three
specimen coating thickoesses.

32.2 black, adi—denotes the condition of not galvanized or
otherwise coated. For purposes of this specification the word

“hlack™ does not refer to the color or condition of surface, or to
a surface deposit or contamination.

3.2.3 coating thickness grade, n—the numerical valae from
Tuble 1 at_the intersection of a material category and a
thickness range.

3.2.4 gross dross inclusions, n—the iron/zinc intermetallics
present in a galvanized coating in a form other than finely
dispersed pimples.

32.4.1 Discussion—These inclusions would create an ex-
posed steel spot if they were removed from the coating. These

ic:

Artlcles whose Surface Area Is greater than 160 sq.in. {100,000 sq. mm}

Test Article

Lot

3 Test Anicles
Samplie e¢achcomposed of
3 Spacimens

Each Specimen (5 or more measuremenis widely
dispersed) must have Minimum Average Coating
Thickness of {Table 1) -1 grade

é i EachTest Article in the Sample (3 Specimens gach) must
pecimen have Minimum Average Coating Thickness of (Table 1)

ingt

imen Articl

Adicles whose Surface Area is equal to or less than 160 sq.in. (100,000 sq. mm)

3 Test Articles
3 Specimans

Each Specimen (5 or more measurements widely dispersed) must
have Minimum Average Coating Thickness of (Table 1} -1 grade

All Test Articles (Specimens) Together must have Minumum

Average Coating Thickness of (Table 1)

FiG. 1 Single- and Muitl-Specimen Articles

Capyright ASTM intamationsl
Provided by 1MS undst Hkensa with ASTM

produclion of g permiited without lkkanee from [HS

:
*Lcensae=Wast Virginis DOT WAN lormllons /5965952002
Nol for Resale, 020712041 08:16:40 MST
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TABLE 1 Minimum Average Coating Thickness Grade by Material Category

Matatial Category

All Specimens Tested

Steal Thickness Range (Measured), In. {mm)

<ie (<1.6) Yisto <% (1.610<3.2)  Valo %6 (3.2104.8) >¥islo <V (»4.8 10 <6.4) =14 (z6.4)
Slructurat Shapes and Plate 45 65 75 T 00
Sirip &nd Bar 45 §5 75 85 100
Pipe and Tubing 45 45 75 75 75
Wise 35 50 &0 85 8¢
. 100

Reinforcing Bar

inclusions are raised surfaces and are easily kmocked off
through contact with lifting straps or chains, tools, fixtures, or
other galvanized parts.

3.2.5 material category, n—the general class or type of
material or process of manufactuce, of both, that nominaily
describes a unit of product, or from which a unit of product is
made. For example, bar grating belongs to the category “strip,”
handrail belongs to the category “pipe,” efc.

3.2.6 mudti-specimen article, n—a unit of product whose
sarface area s pgreater than 160 in.2[100 000 mm?]. For
thickness testing purposes, articles whose surface area is
greater than 160 in.* are subdivided into three continuons local
sections, nomipally equal in surface area, each of which
constitutes a specimen. In the case of any such iocal section
containing more than one material category or steel thickness
range as delineated in Table 1, that section will contain more
than one specimer (see Fig, 1),

3.2.7 sample, n—a collection of individual anits of product
from a single lot selected in accordance with Section 7, and
intended to represent that lot for acceptance. If a sample is
taken as representing the lot for acceptance, the sample shall be
taken at random from the lot without regard to the perceived
quality or appearance of any individual unit in the iot being
sampled. The sample consists of one or more test articles.

3.2.8 single-specimen article, n—a unit of product whose
surface area is equal to or less than 160 in.2 [100 000 mm?] or
that is centrifuged or otherwise similarly handied in the
galvanizing process to Temove excess galvanizing bath metal
{free zinc). For thickness testing parposes, the entire sorface
area of each unit of product constitutes a specimen. In the case
of any such article containing more than one material category
or stéel thickness range as delineated in Table 1, that article
wifl ¢ontain more than one specimen (see Fig. 1).

329 specimen, n—the surface of an individual test article

- or a‘portion of a test article, upon which thickness measure-

ment$ are to be pérformed, which is a member of a lof, or a
meriber of a sample representing that lot. For magaetic
thickpess measurements, specimen excludes any area of the
surface which is subject to processes (such as flame cutting,
machining, threading, etc.) that can be expected fo result in
surface conditions not representative of the gemeral surface
condition of the test article, or is disqualified by the measure-
ment method. The minimum average coating thickness grade
for any specimen shall be one coating grade below that
required for the appropriate material cetegory and thickness in
Table 1. For a unit of product whose surface area is equal to or
less than 160 in.” {100 000 mm?), the entire surface area of
each test article constitutes a specimen. In the case of an article

Comyright ASTM Inlemalional
Proyided by IHS undar icanse with ASTM

Ho

guction ot natwariing withoul ffzanse from 1HS

containing more than one material category or steel thickness
range as delineated in Table 1, that article will contein more
than one specimen, as appropriate (see Fig. 1).

3.2.10 specimen coating thickness, n—the average thick-
ness from no less than five test measurements on a specimen,
when each measurement Jocation is selected io provide the
widest dispersion (in all applicable directions) of locations for
the steel category of the test article within the confipes of the
specimen volume.

3.2.11 test article, n—an individual unit of product that is 2
member of the sample and that is examined for conformance o
a part of this specification.

4. Ordering Information

4.1 Orders for coatings provided under this specification
shall include the following:

4,1.1 Quantity (number of pieces to be galvanized) and total
weight.

4.1.2 Description (type and size of products) and weight.

4.1.3 ASTM specification designation and year of issue.

4.1.4 Materia! identification (see 3.1} and surface condition
or contamination.

4.1.5 Sampling plan, if different from 7.3.

4.1.6 Special test requirements (see 8.1).

4,1.7 Special requirements (special stacking, heavier coat-
ing weight, etc.).

4.1.8 Tagging or piece identification method.

5, Materials and Manufaciore

5.1 Steel or Iron—The specification, grade, or designation
and type and degree of swrface contamination of the jron or
steel in articies to be galvanized shall be supplied by the
purchaser to the hot-dip galvanizer prior to galvanizing.

Notp 2—The presence in steels and weld metal, in certain percentages,
of some elements such as silicon, carbon, and phosphorus tends to
accelerate the growth of the zinc-iron alloy layer so that the coating may
have a matte finish with litde or no outer zinc layer. The galvanizer bas
only limited control over this condition, The mass, shape, and amount of
cold working of the product being galvanized may also affect this
condition. Practice A 385 provides guidance om steel selection and
discusses the effects of various elemenis in stesl compositions (for
example, silicon), that influence coating weight and appearance.

5.2 Fabrication—The design and fabrication of the product
to be galvanized are the responsibilities of the designer and the
fabricator, Practices A 143, A 384, and A 385 provide guidance
for steel fabrication for optimum hot dip galvanizing and shatl
be compied with in both design and fabrication. Consultation
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between the designer, fabricator, and galvanizer at appropriate
stages in the design and fabrication process will redace future
problems.

5.3 Castings—The compositien and heat treatment of iron
and steel castings shall conform to specifications designated by
the purchaser. Some types of castings have been known to
show potential problemns with predisposition to being em-
brittled during the normal thermal cycle of hot-dip galvanizing.
it is the responsibility of the purchaser to heal treat or
otherwise aliow for the possibility of such embrittling phenom-
ena. The reguirsments for matlezble iron castings to be
gafvanized shall be as stated in Specification A 47,

5.4 Zinc—The zinc used in the galvanizing bath shall
conform to Specification B 6, or Specification B 960, or both.
If a zinc alloy is ased as the primary feed {o the galvanizing
bath, then the base material used to make that alloy shall
conform to Specification B &, or Specification B 960, or both.

5.5 Bath Composition—The molten metal in the working
volume of the galvanizing bath shall contain not less than an
average value of 98.0 % zinc by weight.

Nore 3—The galvanizer may choose to add trace amounts of certain
elements {for example, aluminum, nickel, and tin) to the zinc bath to help
in the processing of certain reactive steels or to enhance the cosmetic
appearance of the finished product. The use of these trace elements is
pesmitted provided that the bulk chemistry of the galvanizing bath is at
Jeast 98.0 % zing by weight. The elements can be added to the galvamizing
bath as part of a pre-atloyed zinc feed, or they can be added to the bath by
the galvanizer using e master feed alloy.

§. Coating Properties

6.% Coating Thickness—The average thickmess of coating
for all specimens tested shall conform to the requirements of
Table 1 for the categories and thicknesses of the material being
galvanized. Minimum average thickness of coating for any
individual specimen is one coating grade less than that required
in Table 1. Where products consisting of varous material
thicknesses or categories are galvanized, the coating thickness
grades for each thickness range and material category of
material shall be as shown m Table 1. In the case of orders in
ST units, the values in Table 1, shall be applicable as metric
units in micrometres. In the case of orders in inch-pound units,
the measured value shall be converted to coating grade units by
the uge of Table 2. The specification of coating thicknesses
heavier than those required by Table 1 shall be subject to
mutual agreement between the galvanizer and the purchaser.

(Fig. 2 is a graphic representation of the sampling and
specimen delineation steps, and Fig. 3 1s a graphic representa-
tion of the coating thickness inspection steps.)

6.1.1 For articles whose surface area is greater than 160

in.2 {100 000 mm?] (multi-specitien articles), each test articls

in the sample must meet the appropriate minimum average
coating thickness grade requirements of Table I, and each
specimen coating thickness grade comprising that overall
average for each test article shall average not less than one
coating grade below that required in Table 1.

6.1.2 For articles whose surface area is equal to or less than
160 in.2 {160 000 mm?] (single-specimen articles), the average
of all test articles in the sample must meet the appropriate
minimam average coating thickness grade requirements of
Table 1, and for each test anticle, its specimen coating thickness
shall be not less than one coating grade below that required in
Teble 1. '

6.1.3 No individual measurement, or cluster of measure-
ments at the same general location, on a test specimen shall be
cause for rejection under the coating thickness requirements of
this specification provided that when those measurements are
averaged with the other dispersed measurements to determine
the specimen coating thickness grade for that specimen, the
requirements of 6.1.1 or 6.1.2, as approprate are met.

Nore 4—The conating thickness prades in Table 1 represent the mini-
mum valne obtainable with a high level of confidence for the ranges
typically found in each material category. While most coating thicknesses
will be in excess of those values, some materials in 2ach category may be
less Teactive (for example, because of chemistry or surface condition) than

other materials of the stec] category spectrum. Therefore, some articles.

may have a coating grade a1 of close to the minimum requirement shown
in Table 1. In such cases, the precision and accuracy of the coating
thickness measuring technique shonld be taken into comsideration when
1ejecting such articles for coating thickness below that required by this
specification. Purchasers desiring a guarantee of heavier coatings than the
minimum thicknesses shown herein should use the special requirements
{see 4.1.6) to specify coating thickness grades higher than those shown in
Table 1. In addition, the purchases should anticipate the need for test
batches or extra preparation steps, or both, such as blasting before
galvanizing or other methods, to atternpt to reach the higher requirements
with consistency. Some higher-than-standard thicknesses may be imprac-
tical or unattainable.

6.2 Finish—The coating shall be coniinwous (except zs
provided below), and as reasonably smooth and aniform in
thickness as the weight, size, shape of the item, and necessary
handling of the item during the dipping and draining operaticns

TABLE 2 Coating Thickness Grade”

%’;‘g;g mlls ’ oz/fi? §m g/m?
35 1.4 0.8 35 245
45 1.8 1.0 45 320
50 2.8 1.2 50 355
55 22 1.3 55 390
60 2.4 i.4 60 425
65 26 1.5 65 480
75 3.0 1.7 75 530
80 34 1.9 80 665
85 33 2.0 85 600

100 3.9 283 100 705

“The values in micrometres (pm} are based on the Coating Grade. The other values are based on eonversions using the fofiowing formutas: mils = um ¥ 0.03937;

ol & yum X 0.08316; ¢fm = pm X 7.067.
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Specimen Specimen ' Specimen

Nore 1—Each specimen comprises nominaily one third of the tofal
sarface arez of the article. A minimam of five measurements should be
made within the volume of each specimen, as widely dispersed within that
volume as is practical, so as fo represent as much as possible, the general
coating thickness within that specimen volume.

FIG. 2 Arllcles Made of Many Components

Salect Test Articlss "
i Articles Presented
According to Sampling | < ——ree——i for Inspection
Plan
% {The Sample) (The Loty

Tast
Articles Fit inspec! each Material
Single Material Category Separately
Catagory
" Tost
Arlicle Surface One speCian
Argg > 160 in2 of per Teat Arilcla
100,000 nsim2
Subdivide Each Test Test Each Spacimen
Aficle into Three | for Compliance with
Specimen Section 6.1

Avg. of Al Each Specimen

Specimen A "
. g. Complies
 Complies with with Section 6.1

Yas Secticn 6.1

Lot Falls for
Thickness

Lot Passas for
£ Thickness

FtG. 3 Conting Thickness inspeciion Steps
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at the galvanizing kettle will permit. Except for local excess
coating thickness which would interfere with the nse of the
preduct, or make it dangerous to handle (edge tears or spikes),
rejection for nonuniform coating shall be made only for plainly
visible excess coating not related to design factors such as
holes, joints, or special drainage problems (see Note 6). Since
surface smoothness is a relative term, minor roughness that
does not interfere with the intended use of the product, or
ronghness that is related to the as-received (un-galvanized)
surface condition, steet chemistry, or steel reactivity to zine
shall not be grounds for rsjection (see Nofe 7). Surface
conditions related to deficiencies related to design, detailing, or
fabrication as addressed by Practice A 385 shall not be grounds
for rejection. The zinc coating on threaded cornponents of
articles galvapized under this specification shall conform to
that reguired in Specification A 153/A 153M. Surfaces that
remain uncoated after gatvanizing shall be renovated in accor-
dance with the methods in Practice A 780 unless directed by
the purchaser to leave the uncoated areas untreated for subse-
guent renovation by the purchaser.

6.2.1 Each area snbject to rencvation shall be 1 in. [25 mm)]
or less in 1ts narrowest dimension.

6.2.2 The total area subject to removation on each article
shalt be no more than 2 of 1 % of the accessible surface area
to0 be coated on that article, or 36 in.” per short ton [256 cm® per
metric ton] of piece weight, whichever is less.

Note 5—Inaccessible surface areas are those which cannot be reached
for appropriate surface preparation and application of repair materials as
described in Practice A 780. Such inaccessible areas, for example, would
be the internal surfaces of certain tanks, poles, pipes, tubes, and so forth.

6.2.3 The thickness of renovation shall be that required by
the thickness grade for the approprate matesial category and
thickness range in Table 1 in accordance with the requirements
of 6.1, except that for removation using zinc paints, the
thickness of renovation shall be 50 % higher than that required
by Table 1, but not greater than 4.0 mils,

6.2.4 When areas requiring renovation exceed the criteria
previousty provided, or are inaccessible for repair, the coating
shall be rejected.

Note 6—-The reguiremenis for the finish of a galvamzed product
address themselves to a visual type of inspection. They do nof address the
matter of measured coating thickness vanations that can be encountered
becanse of different steels or different thicknesses of a given steel being
used in an assembly.

Note 7—Hems which are prepared for galvanizing by abrasive clean-
ing will generally develop a thicker coating with a moderately rougher
sarface,

6.3 Threaded Components in Assemblies— The zinc coating
on external threads shall not be subjected to a cutting, roiling,
or finishing ool operation, unless specifically authorized by the
purchaser. Internal threads are not prohibited from being
tapped or retapped after galvanizing. Coatings shail conform to
the requirements of Specification A 153/A 153M.

6.4 Appearance—Upon shipment from the galvanizing fa-
cility, galvanized articles shall be free from nncoated areas,
blisters, flux deposits, and gross dross inclusions. Lumps,
projections, globules, or heavy deposits of zine which will
interfere with the intended use of the matenal will not be
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permitted. Plain holes of Y4-in. [12.5-mm] diameter or more
shall be clean and reasonably free from excess zinc. Marks in
the zinc coating caused by tongs or other items wsed In
handling the article during the galvanizing operation shall not
be cause for rejection unless such marks have exposed the base
metal and the bare metal areas exceed allowable maximums
from 6.2.1 and 6.2.2. The pieces shall be handled so that after
galvanizing they will not freeze together on cooling,

Note 8—Depending upon product design or material thickness, or
both, filming or excess zinc bisldop in plain holes of less than Y4-in.
{12.3-mm)] diameter may occur that requires additional work to make the
holes usable as intended.

6.5 Adherence—The zinc coating shall withstand handling
consistent with the nature and thickness of the coating and the
normal use of the article, without peeling or flaking.

Note 9—Although some material may be formed after galvanizing, in
general the zine coating on the articles covered by this specification is too
heavy to permit severe bending without demaging the coating.

7. Sampling

7.1 Sampling of each lot shail be performed for conform-
ance with the requirements of this specificaticn.

7.2 Alot is a unit of production or shipment from which a
sample 15 taken for testing. Unless otherwise agreed upon
between the galvanizer and the purchaser, or established within
this specification, the lot shall be as follows: For testing at a
galvanizer’s facility, a lot is one or more articles of the same
type and size comprising a single order or 2 single delivery
load, whichever is the smailer, or any nurmber of articles
identified as a lot by the galvanizer, when these have been
galvanized within a single produoction shift and in the same
bath. For test by the purchaser after delivery, the lot consists of
the single order or the single delivery load, whichever is the
smaller, unless the lot identity, established in accordance with
the above, is maintained and clearty indicated in the shipment
by the galvanizer.

7.3 The method of selection and number of test specimens
shall Be agreed upon between the galvanizer and the purchaser.
Otherwise, the test specimens shall be selected at random from
each 1pt. In this case, the minimum number of specimens from
each lot shall be as foliows:

Number of Pieces In Lot MNumber of Specimens

: 3 or less alt
{ 410 50D 3
501 to 1208 5

120110 3200 8

3201 ta 10 000 i3

1G 00t and over 20

Note 10—Where a number of identical items are to be gaivanized, a
statistical sempling plan may be desired. Such a plan is contained in Test
Method B 602 which addresses sampling procedures for the inspection of
elecrodeposited metallic coatings and related finishes. If Test Method
B 602 is used, the level of sampling shall be agreed upon between the
galvanizer and the purchoser at the time the coating order is placed,

7.4 A test specimen which fails to corform to a requirement
of this specification shall not be unsed to determine the
conformance to other Tequitements.
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8. Test Methods

8.1 Test Requirements—The following tests shall be con-
ducted to ensure that the zinc coating is being furnished in
accordance with this specification, The specifying of tests for— e
adhesion and embrittlement shall be subject to mutual agree- |
ment between the galvanizer and purchaser. Visnal inspection
of the coating shall be made for compliance with the require-
ments.

8.2 Thickness of Coating Test—The thickness of coating is
determined by one or more of the three methods described as
follows,

8.2.1 Magnetic Thickness Measuremenis— The thickness of
the coating shall be determined by magnetic thickness gage
meagurements in accordance with Practice E 376 unless the
methods described in 8.2.2, 8.2.3, or 8.2.4 are used. For each
specimen (as described I 3.2.9} five or more measurements
shall be made at points widely dispersed thronghout the
veolume occupied by the specitnen so as to represent as much as
practical, the entire surface area of the test specimen. The
average of the five or more measurements thus made for each
specimen is the specimen coating thickness.

8.2.1.1 For articles whose surface area is greater than 160
in.2 [100 000 mm?} (multi-specimen articles as described in
3.2.6), the average of the three specimen coating thickness
grades compriging each fest article iz the average coating
thickness for that test articie. A specimen must be evaluated for
each steel category and material thickness within the require-
ments for each specimen of the test article.

2.2.1.2 For articles whose surface area is eqnal to or less
than 160 in2[100 000 mm®] (single-specimen articles as
described in 3.2.8), the average of all specimen coating
thickness grades is the average coating thickness for the
sample.

8.2.1.3 In the case of threaded components, the thickness of
coating shall be made on a portion of the asticle that does not
include any threads.

8.2.1.4 The use of magnetic measurement methods is ap-
propriate for larger articles, and is appropriate for smaller
articles when there is sufficient fiat surface area for the probe
tip to sit flat on the sorface using Practice E 376

$.2.2 Stripping Method--The average weight of coating
shall be determined by siripping a test article, a specimen
removed from a test article, or group of test articles in the case
of very small items such as nails, etc., in accordance with Test
Method A 90/A 90M unless the methods descrbed in 8.2.1,
8.2.3, or 8.2.4 are used. The weight of coating per unit area
thus determined is converted to equivalent coating thickness
values in accordance with Table 2 (rounding up or down as
appropriate). The thickness of coating thus obtained is the test
article coating thickness, or in the case of a specimen removed
from a test article, is the specimen average coating thickness,

8.2.2.1 The stripping method is a destructive test and is
appropriate for single specimen articles, but is not practical for
multi-specimen articles.

8.2.3 Weighing Before and After Galvanizing—The average
weight of coating shall be deterrnined by weighing articles
before and after galvanizing, subtracting the first weight from
the second and dividing the result by the surface area unless the
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methods described in 2.1, 8.2.2, or 8.2.4 are used. The first
weight shall be determined after pickling and drying and the
second after cooling to ambient femperatme, The weight of
coating per unit area thus determined is converted to equivalent
coating thickness values accerding to Table 2 (rounding up or
down as appropriate). The thickness of coating thus obtained is
the test article coating thickness.

8.2.3.1 The weighing before and after method is appropmate
for single-specimen articles, but is not practical for muld-
specimen articles,

Nore 11—Both the stripping method and the weighing before and after
method do not take into account the weight of iton reacted from the nrticle
that is incorporated into the conting, Thus, the methods may underestimate
coating weight {and therefore the calculated thickness) by up to 10 %. The
accuracy of both methods will be influenced by the accuracy to which the
surface area of the articles tested can be defermined.

8.2.4 Microscopy——The thickness of coating shall be deter-
mined by cross-sectional and optical measurement in accor-
dance with Test Method B 487 unless the methods described in
8.2.1, 8.2.2, or 8.2.3 are used. The thickness thus determined is
a point value. No less than five such measurements shail be
made at locations on the test article which are as widely
dispersed as practical, so as to be representative of the whole
surface of the test article. The average of no less than five such
measurements is the specimen coating thickness.

8.2.4.1 The microscopy methed is a destructive test and is
appropriate for single-specimen articles, but is not practical for
multi-specimen articles.

8.2.5 Referce Method—In the event of a dispute over
thickness of coating measurements, the dispute shall be re-
solved as follows:

8.2.5.1 For muli-specimen articles, a new sample shall be
taken randomly from the lot of material, which has twice the
aumber of test articles as the sample which failed to conform
to this specification. I the ot size is such that the sample size
caunot be doubled, then the sample size shall be as previous,
but the number of widely dispersed sites at which measure-
ments were made shall be doubled, and these sites will
constitute the new sample. This new sample shail be measured
using magnetic thickness gages which have been calibrated for
accoracy against reference material thickness standards. If the
Iot is found to be nonconforming by the new sample, the
galvanizer has the right to sort the ot for conforming articles
by individual test, to re-galvanize non-conforming articles, or
to renovate the nonconforming articles in accordance with 6.2,

8.2.5.2 For single-gpecimen articles, a new sample shall be
taken randomly from the lot of material, which has twice the
number of test articles as the sample which failed to conform
to this specification. The test method for the new sample shall
be selected by mutual agreement between the purchaser and
galvagizer. If the lot is found to be nonconfomning by the new
sample, the galvanizer has the right to sort the lof for
conforming articles by individual test, fo re-galvanize non-
conforming articles, or o renovate the nonconforming articles
i accordance with 6.2.

8.3 Adhesion—Determine adhesion of the zinc coating to
the surface of the base metal by cutting or prying with the point
of a stout knife, applied with considerable pressure in a manner
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tending to remove a portion of the ceating. The adhesion shall
be considered inadequate if the coating fakes off in the form of
a layer of the coating so as to expose the base metal in advance
of the knife point. Do not use testing carried out at edges or
comers (points of lowest coating adhesion) tc determine
adhesion of the coating. Likewise, do not vse removal of small
particles of the coating by padng or whittling to determine
failure.

8.4 Embrittlement—Test for embrittlement shall be made in
accordance with Practice A 143. These fests shall not be
required unless strong evidence of embrittlement is present.

9. Imspection, Rejection, and Retest

9.1 Inspection by the Galvanizer—It is the responsibility of
the galvanizer to ensure compliance with this specification.
This shall be achiesved by zn in-plant inspection program
designed to maintain the coating thickness, finish, and appear-
ance within the requirements of this specification unless the
inspection is performed in accordance with 9.2. )

9.2 Inspection By the Purchaser—The purchaser shall ac-
cept or reject material by inspection either through the galva-

nizer’s inspector, the purchaser’s inspector, or an independent .

inspector. The imspector representing the purchaser shall have
access at all times to those areas of the galvanizer’s facility
which concemn the application of the zinc coating to the
material ordered while work on the contract of the purchaser is
being performed. The galvanizer shall afford the inspector all
reasonable facilities to satisfy him that the zinc coating is bemg
furmished in accordance with this specification.

9.3 Location—The material shall be inspected at the galvaf
nizer's plant prior to shipment. However, by agreement the
purchaser is not prohibited from making tests which govern the
acceptance or rejecion of the materials in his own Iaboratory
or elsewhere.

9.4 Reinspecrion-—When inspection of materials to deter—
mine conformity with the visual requirements of 6.2 warrants
rejection of a lot, the galvanizer is not prohibited from scrting
the lot and submit it once again for acceptance after he has
removed any nonconforming articles and replaced them with
conforming articles.

9.5 The sampling plan that was vsed when the lot was first
inspected shall be used for resampling of a sorted lot. By
iontial agreement, the galvanizer is not prohibited from
submitting the lot remaining after sorting and removing non-
conforming articles without replacement of the nonconforming
articles, In such case, the now-smealler lot shall be treated as a
new lot for purposes of inspection and acceptance.

9.6 Materials that have been rejected for reasons other than
embrittlement are not prohibited from being stripped and
regalvanized and again submitted for inspection and iest at
which time they shall conform to the requirements of this
specification.

10. Certification

10.1 When specified in the purchase order or contract, the
puzchaser shall be fornished certification that samples repre-
senting each lot have been either tested or inspected as directed
by this specification and the requirements have been met.
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the test results shall be furnished.

11. Keywords
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Strength Low-Alloy, High-Strength Low-Alloy with Improved
Formability, and Ultra-High Strength’
This standard is issued under the fixed designation A1G11/A101IM, the number immediately following the designation indicales the
year of original adoption or, in the case of revision, the year of last revision. A rumber in pasentheses indicotes the year of last
reapprovel. A superseript epsilon {€} indicates an editorial change since the last revision ot renpproval. -

1. Scope*

1.1 This specification covers hot-rolled, carbon, strnctural,
high-strength low-alloy, high-strength fow-alloy with im-
proved formability, and vltra-high strength steel sheet and strip,
in coils and cut lengths.

1.2 Hot rolled steel sheet and stip is available in the
designations as listed in 4.1.

1.3 This specification is not applicable to the steel covered

by Specification A635/A635M.

1.4 The values stated in either SI nnits or inch-pound units
are to be regarded separately as standard, The values stated in
cach systern may not be exact equivalents; therefore, each
system shall be used independenty of the other. Combining
values from the two systems may result in non-conformance

with the standard.

2. Referenced Documents

2.1 ASTM Standards:®

A370 Test Methods and Definttions for Mechanical Testing
of Steel Products

AS68/A568M Specification for Steel, Shest, Carbon, Struc-
tural, and High-Stength, Low-Alloy, Hoi-Rolled and
Cold-Rolled, General Requirements for

AS569/A560M Specification for Steel, Carbon (0.15 Maxi-
mum, Percent), Hot-Rolled Sheet and Strip Commercial®

AG22/A622M Specification for Drawing Steci (DS), Sheet
and Strip, Carbon, Hot-Rolted?

A635/A635M Specification for Steel, Sheet and Strip,

L This specification is under the jurisdiction of ASTM Commitiee ACL on Steel,
Stainless Steel and Retated Alloys and is the direct responsibility of Subcommittee
A0L.:9 on Stee} Sheet and Strip.

Cusrent edition approved April 1, 2010, Published April 2010. Criginaliy
approved in 2000. Last previous edition approved in 2002 as A1011/A1011M — 09,
DO 10.1520/A1031_A1011M-10.

2 For referenced ASTM standards, visit the ASTM website, www.astm.oeg, or
contact ASTM Customer Service at service @astm.org. For Annual Book of ASTA
Srandards volume information, refer to the staodard’s Document Summary page or
the ASTM website,

* Withdrawn, The last approved version of this historical standard is referenced
on wiww.astm.org,

Heavy-Thickness Coils, Hot{Rolléd, Aﬂoﬁ, ECafbu:)n, 'Sﬁ-];mc- :

tural, High-Strength Low-Alloy, and High-Strength Tow-
Alloy with Improved Formability, Gené
for B

ATA9/ATA9M Specification for Steel, Strip,i_.CaIbon;-;qnd'
High-Strength, Low-Alloy, Hot-Rolled, Genera} Requite-

ments for ol
A941 Terminology Relating to Steel, Siainless Steel, Re-
lated Alloys, and Ferroalloys
E18 Test Methods for Rockwell Hardness of Metallic Ma-
terials

3. Terminology

3.1 Definitions—For definitions of other ierms used in this
specification refer to Terminology A%41.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 aging—toss of ductility with an increase in hardness,
yield strength, and tensile strength that occurs when steel,
which has been shghtly cold worked {such as by temper
rolling) is stored for some time.

3.2.1.1 Discussion—Aging also increases the tendency to-
ward stretcher strains and fluting.

3.2.2 inclusion control, n—the process of reducing the
volume fraction of inclusions or modifying the shape of
inclusions to improve formability, weldability, and machinabii-
ity. .
3.2.2.1 Discussion—Inclusions, especially those elongated
during the rolling process, create the conditions for initiating or
propagating cracks when the material is stretched or bent
during the manufacture of a part (or both). The adverse effects
of inclusions are mimimized by reducing the content of
inclusions in the steel or by altering the shape of inclasions
through the use of additions during the steelmaking process
that change the elongated shape of the inclusions to less
harmfu} small, well dispersed globular inclasions (or both).

3.2.3 siabilization—addition of one or more nitride or
carbide forming elements, or both, such as titanium and
columbium, to control the level of the inferstitial elements
carbon.and nitrogen in the steel.

*A Summary of Changes section appears at the ead of this standard.

Copyright © ASTM Intemalional, 100 Barr Marbor Drive, PO Box £700, West Conshohocken, PA 19428-2955, Unlted Slates.
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3.2.3.1 Discussion—Stabilization improves formability and
increases resistance o aging.
3.2.4 vacuum degassing—process of refining liquid steel in

— —which the liquid is exposed to a vacuum as part of a special
technique for removing impusities or for decarburizing the -

steel.

4, Classification

4.1 Hotrolled steel sheet and steel strip is available in the
following designations:

4.1.1 Commercial Steel {CS Types A, B, C, and D},

4.1.2 Drawing Steel (DS Types A and B),

Nore 1—CS Type B and DS Type B describe fthe most common
sroduct previously included, respectively, in Specifications AS69/AS569M
and AG22/AGZ2M.

4.1.3 Structural Stee} (SS grades 30{205], 33{220], 36[250]
Types 1 and 2, 40275}, 45[310], 50[340], 55[380], 60[410},
70[480], and 80[530]),

4.1.4 High-Strength Low-Alloy Steel (HSLAS, classes 1
and 2, in grades 45[310], S0{3403, 55[380], 60[410], 65450},
and 70[480].

4.1.5 High-Strength Low-Alloy Steel with Improved Form-
shility (HSLAS-F grades 30[340], 60{410], 70[430], and
BO[550D).

4.1.5.1 HSLAS-F steel has improved formability when
compared to HSLAS. The steel is fully deoxidized, made to a
fine grain practice, and includes microalloying elements such
as colnmbinm, vanadium, and zirconiurn. The steel shall be
treated to achieve inclasion control.

4.1.6 Ultra-High Strength (TJHSS Types 1 and 2, in Grades
90 [620} and 100 [690]}.

4.1.6.1 UJHSS steel has increased strength compared with
HSLAS-F. The steel is killed and made to a fine ferritic grain
practice, and includes microalloying elements such as colum-
bium (niobium), titanium, vanadium, molybdepum, and so
forth. The steel shall be treated to achieve inclusion control.
The material is intended for miscellaneous applications where
higher strength, savings in weight, and weldability are impor-
tant. Atmospheric corrosion resistance of these steels is equiva-
lent to plain carbon steels. With copper specified, the atmo-
spheric corrosion resistance is somewhat enhanced,

4.1.7 When required for HSLAS, HSLAS-F, and UJHSS
steels, limitations on the use of one or more of the microalloy
elemnents shall be specified on the order.

5, QOrdering Information

5.1 It is the purchaser’s responsibility to specify in the
purchase order all ordering information necessary to describe
the required material, Bxamples of such information include,
hut are not Hmited to, the following:

5.1.1 ASTM specification number and year of issue,

5.1.2 Name of material and designation {(hot-roiled steel
sheet) (include prade, type and class, as appropriate, for €5,
DS, S8, HSLAS, HSLAS-F, and UUHSS) (see 4.1),

5.1.2.1 When a type is not specified for CS or DS, Type B
will be fumnished (see 4.1),

5.1.2.2 When a class is not specified for HSLAS, Class 1
will be furnished {(see 4.1),

Cepyright ASTM Intametions!
Provided by IHS updar jlcensa wilh ASTM
No mproduchon or networking permitted wilhoul ensa from 1HS

1
“Uconsee=Wesl Vinginia BOT WAN losations /5865992002
Mot for Ressla, O0T2011 031743 MST

5123 When a type is not specified for SS Grade 36, Type
1 will be farnished (see 4.1),

5.1.2.4 When a type is not specified for UHSS, Type 1 shall
be furnished (see 4.1).

5.1.3 Finish (see 8.1)

5.1.4 Type of edge (sce 9.3},

5.1.5 Oiled or not oiled, as required (see 9.2},

5.1,6 Dimensions {thickness, width, and whether cut lengths
or coils), .

Nore 2—Not all producers are capable of meeting all the Jimitations of
the thickness tolerance tables in Specifications AS68/A568M and AT749/
A749M., The purchaser shoald contact the producer prior to placing an
order.

5.1.7 Coil size (inside diameter, outside diameter, and maxi-
mum weight),

5.1.8 Copper bearing steel (if required),

5.1.9 Quantity,

5.1.10 Application (part identification and description),

5.1.11 A report of heat analysis will be supplied, if re-
quested, for CS and DS. For materials with required mechani-
cal properties, SS, HSLAS, HSLAS-F, and UHSS, a report is
required of heat analysis and mechanical properties as deter-
mined by the tension test, and

5.1.12 Special requirements (if any).

5.1.12.1 When the phrchaser reguires thickmess tolerances

for % in. {10 mm) minirmum edge distance (see Supplementary
Reguirement in Specification AS68/A568M), this requirement
shall be specified in the purchase order or contract.

NoTe 3—A typical ordeding description is as follows: ASTM A1011-
X3, hot rolled steet sheet, CS Type A, pickled and oiled, cut edgs, 0,075
by 36 by 96 in., 100 000 Ib, for part no. 6310, for shelf bracket.
of:

ASTM A101IM-XX, hot rolled steel sheet, CS Type B, pickled and oiled,
cut edge, 3.7 by 117 mm by coil, IO 600 mm, OD 1500 mm, max weight
10 000 kg, 50 000 kg, for upper contol arm.

6. General Reguirements for Delivery

6.1 Material fumished under this specification shall con-
form to the applicable requirements of the cument edition of
Specification A568/A568M for sheets and Specification A745/
A’749M for strip, unless otherwise provided for herein.

7. Chemical Compesition

7.1 The heat analysis of the steel shail conform to the
chemical composition requirements of the appropriate desig-
nation shown in Table 1 for CS and DS and Table 2 for 55,
HSLAS, HSLAS-F, and TUHSS. .

7.2 Bach of the elements listed in Tables 1 and 2 shall be
inchuded in the report of the heat analysis, When the amount of
copper, nickel, chromium, or molybdenum is less than 0.02 %,
report the analysis as <0.02 % or the actual determined value.
When the amount of vanadiom, columbium, or titanium is less
than 0.008 %, report the analysis as <0.008 % or the actual
determined value, When the amount of boron is less than
0.0005 %, report the analysis as <0.0005 % or the actual
determined value.

7.3 Sheet steel grades defined by this specification are
suifable for welding if appropriate welding conditions are
selected. For certain welding processes, if more restrictive

17
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TABLE 1 Chemical Composition®
For Hot Rolled Steet Sheet and Stilp Designations €5 and DS

Gompositlon, % Heat Analysis
Elemard maximum unless otherwise shown

o] Mn p s B St Cu Ni Cre Mo v Cb e N B
cS Type ARERE 010 060 0.080 G035 020" 0.20 015 006 0008 0008 0025
¢S Type BT 00210015 080 0.030 0.035 020" 0.20 ¢15 0.08 0008  0.008 0,025
¢S Type CPE5C 008 080 010 0035 0207 Q.20 016 008 0068 0008 0.025
CS Type DT o.10 070 0.03¢ 0035 e 0.20% .20 015 006 0008 0008  0.008
D8 Type ARG 0,08 050 0020 6030 0.01 min 0.20 0.20 015 006 0008 0008 0.025
DS Type B 0021008 050 0020 0030 0.01mn 0.20 0.20 045 008 0008 0008  0.025

Awnhere an ellipsis (. . .) appears in the table, there is no speciiied fimit, but the analysls shai be reporied.
5 Chromium s permitied, at the producer's option, 1o ¢.25 % maximum when the carbon content 15 less than or equal 1o (.05 %.
< For steels contalning 0.02 % carbon or mote, tanium Is permittad at the producer's eption, 1o the iesser of 3.4N + 1,55 or 0.025 %.

2 Specity Type 8 10 avold carhon favels below 0.02 %. .

£ For caroon lavels less than o agual fo 0.02 %, It Is permissibia {o use vanadium, columbium, or titantum, of combinations thersof, as stabilizing elements at the
praducer's option. I such case, the limils for these alements are 0,10 % fos vanadium or golumbium and 0.15 % for titanium.

£ whaen an aluminum deaxidized sieal is required, it is permissible to order a minimum of 0.01 % tolal aluminum.

& [t js permissible to lumish as a vacuum degassed or chemically stabifized steed, or both, at producer's cpilon.

H \When copper sleel is specified, the coppar limil is a minlmum requirement. When copper steel is not specified, the copper limit is & maximum requirement.

composition limits ere desirable, they shall be specified at the
time of inquiry and corfirmed at the time of ordering.

8. Mechanical Properties

8.1 CS and DS:

%.1.1 Typical, nonmandatory mechanical properties for CS
and DS are found in Table 3.

8.1.2 The materia} shall be capable of being bent at room
femperature in any direction throngh 180° flat on itself without
cracking on the outside of the bent portion (see the section on
nend test in Test Methods and Definitions A370). The bend test
is not a requirement of delivery. However, if testing is
performed by the purchaser, material not conforming to the
requirement shall be subject to rejection.

8.2 SS, HSLAS, HSLAS-F, and UHSS:

8.2.1 The available grades and corresponding mechanical
properties for SS, HSLAS, HSLAS-F, and UHSS are shown in
Table 4.

8.2.2 Tension Tests:

8.2.2.1 Requirements—Material as represented by the test
specimen shall conform to the mechanical property require-
ments specified in Table 4. These requirenients do not apply to
the uncropped ends of unprocessed coils.

£2.2.2 Number of Tests—Two tension tests shall be made
from each heat or from each 50 tons {45 000 kgl. When the
amount of finished material from 2 heat is less than 50 toms
[45 (00 kgl, ope tension test shall be made. When material
rofled from one heat differs 0.050 in. [1.27 mm] or more in
thickness, one tension test shall be made from the thickest and
thinnest material regardiess of the weight represented.

$.2.2.3 Tension test specimens shall be taken at a point
immediately adjacent to the material to be gualified,

8.2.2.4 Tension test specimens shall be taken from the full
thickness of the sheet as-rolled.

8.2.2.5 Tension test specimens shall be taken from a loca-
tion approximately halfway between the center of sheet and the
edge of the material as-rolled.

8.2.2.6 Tension test specimens shall be taken with the
lengthwise axis of the test specimen parallel to the rolling
direction (fongitudinal test).

Caopyrighl ASTH International
Pravided by IHS under lkensa with ASTM
Na maproduclion or natworking permiled without licensa from IHS

8227 Test Method—Yield strength shall be determined by
gither the 0.2 % offset method or the 0.5 % extension under
ioad method unless otherwise specified.

8.2.3 Bending Properties:

8.2.3.1 The suggested minimom inside radii for cold bend-
ing are Yigted in Appandix X1 and is discussed in more detail
in Specifications AS68/A568M (6.6} and AT49/A749M (7.6).
Where a tighter bend radius is required, where curved or offset
bends are involved, or where stretching or drawing are alsc a
comsideration, the producer shall be consulted.

9. Finish and Appearance

9.1 Surface Finish:

9.1.1 Unless otherwise specified, the material shall be fur-
nished as rolled, that is, without removing the hot-roiled oxide
or scale.

9.1.2 When required, it is permissible to specify that the
material be pickled or blast cleaned {descaled).

9.2 Qiling: ‘

9.2.1 Unless otherwise specified, as-rolled material shall be
fumished not oiled (that is, dry), and pickled or blast cleaned
material shall be furnished ciled.

93 Edges: _

0.3.1 Steel sheet is available with mill edge or cut edge.

9.3.2 Steel sirip is available with mill edge or cut edge.

10. Retests and Disposition of Non-Conferming Material

10.1 Retests, condacted in accordance with the require-
ments of Section 11.1 of Specification AS68/A568M, are
permitted when an unsatisfactorily test result is suspected to bs
the consequence of the test method procedure.

10.2 Disposition of non-conforming material shall be sub-
ject to the reguirements of Section 11.2 of Specification
A568/A568M. '

11. Ceriification

11.1 A report of heat analysis shall be supplied, if requested,
for CS and DS steels. For material with required mechanical
properties, 35, HSLAS, HSLAS-E, and UHSS a repost is
sequired of heat analysis and mechanical properties as deter-
mined by the fension test,

4
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TABLE 2 Chemical Composition”®
For Hot Rolled Steel Sheet and Strip Designations S8, HSLAS, HSLAS-F, and UHSS

% Heat Analysis, Elamenl Maximum unless olherwise shown

Designalion [ Mni # = Al Si Cu? Ni Cr Mo v Cb k1] N
88:¢ - - R
Grade 30 j205) 0.25 0.80 0.035 0.04 L ca 0.20 020 015 008 0008 Q.008 0.025
Grade 33 {230} 0.25 0.80 0.03% 0.04 s Cas 0.20 020 015 0.08 0008 0.008 0.025
Grade 36 [250] Type 1 0.25 0.90 0.035 .04 cee Ca 0.2¢ Q20 015 0.06 0008 0.008 0.025
Grade 3% {250] Type 2° 0.25 1.35 0.035 .04 Can - 0.20 026 015 0.08 0008 0.008 0.025
Grade 40 [275) 0.25 0.90 0.035 0.04 Can Ces 0.20 0.20 0.15 ¢.06 0.008 0.008 0.025
Grade 45 [310] Type 3° 0.25 1.35 0.035 .04 vaa e 0.20 020 018 0.06 0.008 0.008 0.025 ce.
Grade 45 [310] Type 2 0.02— 0.30—-  0.030- 0028 0.02 0.60 0.20 020 015 Q.06 000B 0008 0.008 0.010-
0.08 1.00 08.070 ~0.08 0.030
Grade 50 [340}° 0.25 1.35 0.035 0.04 Cas e 0.20 020 015 Q.06 0.008 0.008 0.025 PN
Grade 55 [80Y 0.25 1.95 0.035 0.04 Ca Ca 0.20 020 015 0.06 0.008 0008 G025
Grade 60 [410} 0.25 135 0.035 0.04 e - 0.20 020 015 0.06 0008 0008 0.025
Grade 70 [480} 0.25 1.35 0.035 .04 . s 0.2G 020 015 006 0008 0.008 0.025
Grade B0 [550] 0,25 1.35 0.035 0.04 ‘e Ce 0.20 020 015 0.06 D008 0008 0025
HSLAS:E
Grade 45 [310] Class 1° 0.22 1.35 €.04 0.04 - e 020 020 015 0.06 D005 0005 ¢.005
min min min
Grade 45 [310] Class 2 0.15 1.35 004 0.04 Ca e 0.20 020 015 Q068 Q065 0.0G5 0.005
min min min
Grade 50 [340] Glass 1° .23 1.35 0.04 0.04 can cen 0.20 020 035 006 0005 0.068 0.005
mis min min
Grada 50 [340] Class 2 .15 1.35 6.04 0.04 e . 0.20 0.20 0145 048 G005 0.008 0.005
min min min
Grada 55 380} Class 1° 0.25 1.35 0.04 0.04 Ve . 0.20 c20 D15 006 0005 0.005 0.005
min min min
Grade 55 [380f Class 2 0.15 1.35 0.04 0.04 e e .20 020 @15 Q.06 0.006 0.005 0.005
min min mif
Grade 60 [#10] Class 1 0.26 1.50 0.04 0.04 P i .20 020 015 0.06 0.005 0.005 0.005
1in min min
Grade 80 [410) Class 2 0.15 1.50 0.04 0.04 - .. 0.20 020 015 008 0005 0.005 0.005
- min min min
Grade 65 [450] Class 1 0.26 1.50 0.04 0.04 Ve e 0.20 020 045 008 0005 0005 0.005 F
min min min
Grade 65 [450) Class 2 015 1.50 0.04 0.04 PN - 0.26 020 015 008 0005 0.005 0.005 F
min min min
Grade 70 [480] Class 1 G.28 185 0.04 0.04 e v 0.20 020 015 (.16 0005 0.005 0.005 F
min mir min
Grade 70 [480] Class 2 015 1.85 0.04 .04 L L D.2¢ 02c 015 046 0.005 0.005 ¢.005 £
min min min
HSLAS-F*
Grade §0 [34D] and 60 [410] ©.15 1.85 0.020 C.025 L e 0.20 020 015 008 0005 0005 G005 £
min min rmin
Grade 70 [480] and 80[650) G35 1.68 0.020 0.025 Ve Cen 0.2¢ c2e 015 018 6005 0.008 0.005 £
min min min
UHSS:E
Grade 90 {620) and 100 (£330 200 5.020 0.025 . N 0.20 0.20 0,15 ¢4C 0005 0.005 0.005 £
{890] Type 1 min min min
Grade 90 {620} and 100 .0.15 2.00 0.020 0.025 Ces - 0,60 050 03a0 040 G005 0.005 G.005 F
{620] Typs 2 min min min

A Whare an alfipsis {. . .) appsars in the able, thers is no requiramnent but the analysis shail be reported.

9 \¥nen copper Is speclilad, a minimum of 0.20 % is requirad. When copper stesl is not specified, the copper lImit is 8 maximum requiremant.

€ THanjun is permitied Jor S8 daslignatlons, at the producers option, fo the lesser of 3.4N + 1.55 or 0.025 %. This does not apply to Grade 45 [310] Type 2.

O For gach reduction of .01 % below the specilied carbon maximum, an incseasa of 0.06 % manganese above the specified maximum wlii be permitted up 1o a
maximurd o1 1.50 % |

EHSLAS, HSLAS-F, and LIHSS stesls contaln the strangthening elements columbium {nicbium}, vanadiurs, filanium, and molybdenum added singly or in combination.
The minimum requirgments only apply 1o the microalloy elsmenis seleclad for strengthening of the stael.

FThe gurchaser has the option of restricling the nitrogan confent. It should ba noted that, depending on fhe microalloying scheme {for example, use of vanadium} of
the produger, nitregen may be a deliberate addition. Considatation should bs made for the use of nitrogen binding elements (for example, vanadium, litarium),

11.2The report shatl inclade the purchase order number; the 11.3 A signature is nof required on the test report. However,
ASTM designation number and year date; product designation;  the document shall clearly identify the organization submitting
grade; type or class, as applicable; the heat number; and as  the report. Notwithstanding the absence of a signature, the
required, heat analysis and mechanical properties as indicated  organization submitting the report is responsible for the content
by the tension test, of the report.

Capyright ASTM tnlamalional ‘.
Provided by IHS under ficense wilh ASTM Llcansea=Wasi Vimginia DOT WAN jotallons /5965882002
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TABLE 3 Typlcal Ranges of Méchanical Properties”
{Nonmandatory)®
Eor Hot-Rolled Steel Sheet and Strlp Designations CS and DS

Deslgnation Yiald Strength® Eiongainl?;]l;’ 2 in. {80 )
ksl MPa
CS Types A, B, C,and D 050 [205 to 340} =25
DS Types Aand B G to 45 [205 %0 310} =28

4 The yield strepglh tends lo increase and the elongation tends 1o decrease as
the sheet Ihickness decreases. These properlies rapreseni those typical of
materlal in the thickness range of 0.100 te 0.150 in. [2.5 o 3.5 mm] for C8 Types
A, B, and DS Types Aand 8 and in the thickness ranges of 9.060 1o 0.075 in. 1.5
to 1.9 mm] for G5 Type D.

8The typleatl machanical property values presentad here are nonmandatory.
They are provided to assist tha purchaser In spacifying a suitable steel for a glven
application. Values oulside these ranges ars 10 be expacled.

© Yield slhiength and elongation are measured in the longltudinal dirsction in
accordance with Test Melhods and Delinltions A370.

11.4 A Material Test Report, Certificate of Inspection, or
similar document printed from or used in electronic form from
an electronic data interchange (EDI) transmission shall be
regarded as having the same validity as a counterpart printed in
the certifier’s facility. The content of the EDI transmitted

document must meet the requirements of the invoked ASTM
standard and the purchaser and the supplier. Notwithstanding
the absence of a signature, the organization submitting the EDI
transmmission is responsible for the content of the report.

12. Product Marking

12.1 In addition to the requirements of Specification AS68/
A568M for sheet and Specification A749/A749M for strip,
each 1ift or coil shall be marked with the designation shown on
the order [CS (Type A, B, or C), DS (Type A or B), SS (Grade
and for $836, Type), HSLAS {Grade and Class), HSLAS-F
{Grade), or UHSS (Type and Grade)}. The designation shell be
Jepibly stenciled om the top of each lift or shown on a fag
attached te each coil or shipping onit.

13. Keywords

13.1 carbon steel sheet; carbon steel strip; commercial steel;
drawing steel; high strength-low alloy steel; high strength-low
alloy steel with improved formability; hot-rolled steel sheet;
hot-rolled steel strip; steel sheet; steel strip; structural steel;
nlira-high strength steel
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TABLE 4 Mechanical Property Requlrements®
For Hot Rolled Steel Sheet and Strip Designations S8, HSLAS, HSLAS-F, and UHSS

Elongstlon
Daslgnation Yiold Strength Tansiie Strength® Etongation in 2 ir. [50 mm] min, % for Thicknesses: ';1,?1]'”'3;,[2122
Thickness:
tnder
Under 0.897
: Under 0.230 0.064 [1.6 Under
ksl [MPa] min kel {“’:::] ;“'" o [6.0 mm] 1o 0.087 [g'gﬁ'ﬂrﬁ v ] to 6230 (6.0
9 [2.5 mm] gy 0.025 [0.65 mm]
myn|
38:
Grada 30 [205} 30 [205] 43 [340) 25 24 21 19
Grads 33 [250] 33 [230} 52 [360] 23 22 18 18
Girade 36 [2501 Type 1 36 [250) 53 [365) 22 2% 17 17
Grade 36 [250) Type 2 38250 - 58-89 [400-550] 3| 20 6 16
Grade 4G [275) 40 [275] 58 [380] 21 20 15 16
Grade 45 [310] Type 1 451310] B0 [410) 19 18 13 14
Grade 45 [310] Type 2 45-60 60 {410) 20 12 14 15
[310—410]
Grade 50 [340) 50 {340] 65 [450f 17 16 1 12
Grade 55 [380] 55 1aso) 70 [480] 15 14 9 10
Grade 60 [410] 60 {410) 75 [520] 14 13 8 9
Grade 70 [480] 70 [480] B5 [585} 13 12 7 8
Grade 80 [550] 80 [550] 95 [620] 12 11 8 7
HSLAS: Over 0,097 in. [2.5 Up to 0.087 {2.6 mm]
min}
Girade 45 [310] Class 1 45 [310] 60 [410) 25 23
Grade 45 [310] Class 2 45 {310} 55 [380) 25 23
Grade 50 [340] Class 1 50 [340} 65 [480] 22 20
Grade 50 [340] Clase 2 50 1340} 60 [410] 22 20
Grade 55 [380] Class 1 55 [380} 70 [480] 20 18
Grade 55 {380] Glass 2 5% (380} 85 [450] 2¢ . 18
Grade 60 [410] Class 1 60 [410] 75 [520] 18 . 16
Grade 89 [410) Class 2 60 [410] 70 [480) 18 16
Grade 65 [450) Class 1 65 [450) 80 [550] 16 14
Grade 65 [450] Class 2 65 [450] 75 [820) 16 14
Grade 70 [480) Class 1 70 [480] 85 [585] 14 12
Grade 70 [480] Class 2 70 (480 80 [550) 14 12
HSLAS-F: .
Qrade 50 [340] 50 [340] 50 [410] 24 22
Grads 80 §410] 60 (410 70 [480] 22 20
Grade 70 {480) 70 {480] 80 [550} 20 18
Grade 80 [550] 80 1550] 90 (820} 18 18
UMSS:
Grade 90 [620] Types 1 90 {620} 100 [650] 16 14
and 2
Grade 100 {630] Types 1 100 [690] 110 [760] 14 12
and 2

4 For coll products, testing by the producer i limitad lo the and of the coil. Mechanical prepsriles throughout the coil shall comply with the minimum values specified.
2 A minimum and maximum tensie strength has been speciiied for S836 Typs 2.

APPENDIXES
{Monmandatory Information)

X1. BENDING PROPERTIES
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TABLE X1.1 Suggested Minimum Inside Radius for Cold Bending

Note 1-—(t) Bguals a radius equivalent to the steel thickness.

Note 2—The suggested radiug should be used as a minirnum for 90° beads in acmal shop practice.
Note 3—Material which does not perform satisfactorily, when fabricated in accordance with the above requitements, may be subject 1o rejection

pending negotiation with the stee! supplier.

Designation Grade Minimum Inside Aadius for Gotd S8ending
Structural Stesl 30[2085] 11
33[230] 1%

36[250] Type ikt
36[250] Type 2 21
40[275) 2t
45[310] Type 1 21
45[310] Type 2 21
50[340) 215 1
553807 3t
60[410] 3vat
70480} 4t
80{5501 4t

High-Strangih Low-Alloy Steet Class 1 Cilass 2
45(310] 1%t 1% t
50[340] 21 1ve t
55[380] z1 21
60[410) 214 1 21t
65[450) 31 21
70[480] 34t 31

High-Sirargth Low-Alloy Steel

with Improved Formabilily
50[340] it
£0[410] 142t
F0j480] 2t
80[550] 2t

Uitra-High Strength Staet
Types 1 and 2

90 {620] 2l
100 [890] 24t

X2. RELATED IS0 STANDARDS

The ISO standards Histed below tay be reviewed for
comparison with this ASTM standard. The relationship be-
tween the standards may only be approximate; therefore, the
respective standards shounid be consulted for actual vequire-
ments. Those who use these documents must determine which
specifications address their needs.

ISO 3573 Hotrolled Carbon Steel Sheet of Commercial
and Drawing Qualities

ISC 4995 Hot-rolled Steel Sheet of Structural Quality

180 4996 Hotgolled Steel Sheet of High Yield Stress

Structural Quality

IS0 5951 Hot-rolled Steel Sheet of Higher Yield Strength

with Fmproved Formability

ISO 6316 Hot-rolled Carbon Steel Strip of Structural

Quality
IS0 6317
and Drawing Qualities

3. HARDNESS PROPERTIES

X3.1 Table X3.1 lists the typical hardness values.

Copyright ASTM intemaltane!
Provided by HHE ureder licanse wilh ASTM
Mo rapreduction or natworking parmitted without llcenaa from HS

“F

Hcansaa=Was! Viiginia DOT WAN localions 15665892007
Hol for Resate, 02072011 D8-17:43 MST

Hot-rolled Carbon Steel Strip of Commercial
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TABLE X3.1 Typlcal Hardress Values

Note i—The hardness values shown are at the time of shipment,
Notz 2—Tests for hardness shall be conducted in accordance with the
e requirements of Test Methods E18.

Note 3—The hardness values are Rockwell B scale a5 measured or
converted from the appropriate Rockwell scales.

Nore 4—The typical hardness vaiues apply to the full range of steel
sheet thickness. Hardness tends to increase as the steel sheet thickness
decreases, ‘

Nore 5—Hardness testing is commonly vsed to assess the relative
formability of various designations of uncoated stee] sheet. This assess-
ment done by many users is recognized to be only an approximation of the
relative formability and therefore cannot be used as a specification

requirement.
Designation Hardness-Rockwell 8 Scale
CS Type A 75 or less
C8Typa B 75 or iess
C8Typa C 75 or less
D5 B5 or jess

SUMMARY OF CHANGES

Committee A0]1 has identified the location of selected changes to this standard since the last issue

(AEOIUAIUHM - 09b) fhat may impact the use of ihis standard. (Approved Aprii 1; 2010

(1) Grade 45 Type 2 (rephosfrenitrogenized) composition  quirements added to Table 4.
added to Table 2. (3) Grade 45 Type 2 added to Table X1.1. _
(2) Grade 45 Type 2 (rephosirenitrogenized) properties re-

Committee A01 has identified the location of selected changes to this standard since the last isswe
(A1011/A1011M — 09z) that may impact the use of this standard. {Approved November 1, 2009.)

() Section 5.1.6.1 deleted. 5.1.12.1.
(#) Reversed order of 5.1.11 and 5.1.12 and added new section

Committee A0T has identified the location of selected changes to this standard since the last issue
(A1011/A1011M - 09) that may impact the use of this standard. (Approved May 1, 2009.)

[ & 158

(1) Corected SI equivalence values for 88 Grade 60 and 55
Grade 70 tensile strength in Table 4.

Committee ADI has identified the location of selected changes o this standard since the last issue
(A1011/A1011M — 08) that may impact the use of this standard. (Approved April 1, 2009.)

(1) Revised Section §.1.2.

SA8 00 311 B R
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ASTM International fakes no positlon raspeciing the validity of any patent rights asserted in connection with any item mentioned
In this standard. Users of this standard are exprassly advised that delerrmination of the validity of any such patent rights, and the risk
of infringemnent of such rights, are entirely thelr own rasponsibifily.

This standard is subject to revision at any time by the respensible technicai committee and mus! be reviewsd every five years and
if not revisad, aither reapproved or withdrawn. Your comments are invited eithar for revision of this standard or for additional standards
and should be addressed to ASTM Intemallonal Heedguarters, Your commenls will receive carelul consideration at 2 meeting of the
responsible technival committes, which you fnay attend. If your Tasl that your commants have not recelved a fair hearing you should
make your views known to the ASTM Commities on Standards, al the address shown below.

This standard is copyrighted by ASTM intemational, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, FA 19428-2958,
United States. Individual reprints {single or multiple coples) of this standard may be obtained by comacling ASTM at the above
address or at §10-832-9585 (phone), 610-832-9555 (fax), or senice@asim.org {e-maill; or through he ASTM website
(www.asim.orgl. Permission rights lo pholocopy the standand may also be secursd from the ASTM website (www.asim.org/
COPYRIGHTA.

)
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RFQ No. 02110305

STATE OF WEST VIRGINIA
Purchasing Division

C i

West Virginia Code §5A-3-10a states: No contract or renewal of any contract may be awarded by the state or any of its
political subdivisions to any vendor or prospective vendor when the vendor or prospective vendor or a related party to the
vendor or prospective vendor is a debtor and the debt owed is an amount greater than one thousand doliars in the
aggregate.

DEFINITIONS:

‘Debt” means any assessment, premium, penalty, fine, tax or other amount of money owed to the state or any of its
political subdivisions because of a judgment, fine, permit violation, license assessment, defaulted workers’ compensation
premium, penalty or other assessment presently delinquent or due and required to be paid to the state or any of its
political subdivisions, including any interest or additional penalties accrued thereon.,

“Debtor” means any individual, corporation, partnership, association, limited liability company or any other form or
business assaciation owing a debt to the state or any of its political subdivisions. “Political subdivision” means any county
commission; municipality, county board of education; any instrumentality established by a county or municipality, any
separate corporation or instrumentality established by one or more counties or municipalities, as permitted by law; or any
public body charged by law with the performance of a government function or whose jurisdiction is coextensive with one
- or more counties or municipalities. “Related party” means a party, whether an individual, corporation, partnership,
assoctation, limited liability company or any other form or business association or other entity whatsoever, related to any
vendor by blood, marriage, ownership or contract through which the party has a relationship of ownership or other interest
with the vendor so that the party will actually or by effect receive or control a portion of the benefit, profit or other
consideration from performance of a vendor contract with the party receiving an amount that meets or exceed five percent
of the total contract amount.

EXCEPTION: The prohibition of this section does not apply where a vendor has contested any tax administered pursuant
to chapter eleven of this code, workers’ compensation premium, permit fee or environmental fee or assessment and the
matter has not become final or where the vendor has entered into a payment plan or agreement and the vendor is not in
default of any of the provisions of such plan or agreement.

Under penalty of law for false swearing (West Virginia Code §61-5-3), it is hereby certified that the vendor affirms and
acknowtedges the information in this affidavit and is in compliance with the requirements as stated.

WITNESS THE FOLLOWING SIGNATURE
Vendor's Name: _J/?AJ}AT'T' e -
Authorized Signature: Q/wm;\ ,(454”7,1\} Date: 0’% //0/ Zor

State of A%ﬁ;“’ l/f&c-,mém—

County of 721\‘/&-0/2\ , to-wit:

Taken, subscribed, and sworn to before me this /€ dayof A arem 2001
My Commission expires Nodempee ’&% , 2070

AFFIX SEAL HERE NOTARY PUBLIC )07 24

SRR BNHHNN S

LTI I ERIRTIREY

FLEMNQTOR, WV 006
’ iy Cuwrisiion Expiu Mgomcler 00, 900 =
PHEEHHBWENHEHUH ISR S

Purchasing Affidavit (Revised 12/15/09)
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