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

1. Awards will be mads in the best interest of the Stale of West Virginia.

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

3. Pror 1o any award, the apparent successful vendor must he propetly registered wilh the Purchasing Division
and have pald the required $125 fea.

4. All services petformed or goods delivered under Slale Purchase Order/Contracts are to be continued for the
tarm of the Purchase Order/Contiacts, coplingent upon funds being approprlated by the Legislatuie or otherwise
being made avallable. In the event funds are not appropriated or otherwise available for these services or goods
hls Purchase Order/Gontract hecoines void and of no effect alter June 30.

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

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

7. Vendor preference will he granted upon wrilten request in accordance with the West Virginia Code.

8. The State of Wast Virginia is exempl from fecleral and state taxes and will not pay or refmburse such taxes.

9. The Diraclor of Purchasing may cancel any Purchase Order/Conlract upon 30 days written notice to the seller.
10, The laws of the Slate of West Virginla and the Legis/ative Rules of the Purchasing Division shall govern the
purchasing process.

11. Any reference to atutomatic renewal is hereby deleted. The Gontract may be renewed only upon mutual written
agreemesnt of the paities.

12. BANKRUPTCY: In the event the vendorfconlractor files for bankruptey protection, the State may deem
this contract null and vold, and terminate such contract without fuither order.

13. HIPAA BUSINESS ASSOCIATE ADDENDUM: The West Virginia State Government HIPAA Business Assoclate
Addendum (BAA), approved by the Altornay General, is avallable online at www.state.wv.us/adimin/purchase/vreshipaa,html
and is hereby made part of the agreement provided that the Agency meets lhe definition of a Cover Entily
{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 hot disclose to anyone, direclly or Indireclly, any such
personally identifiable information or other confidential Information gained from the agency, unless the Individual who Is
the subject of the Informalion consents to the disclosure in vwriling ot the disclosure Is made pursuant to he agency's
policles, procedures, and rules. Vendor further agraes to comply with the Confidentiality Policies and Information
Sectirity Accountabilily Requirements, set forlh in hitp:/www.state wy.us/admin/purchase/privacy/oliceConfidentiality pdf.

15. LICENSING: Vendors must be licensed and In good standing in accordance with anr and all slale and local laws and
requirements by any state or local agency of West Virginia, including, bul not limited lo, the Wast Virginia Secretary
of State’s Office, the West Virginia Tax Departiment, and the West Virginia Insurance Commission. The vendor must
provide all necessary releases to oblain Information to enable the director or spending unit to
verify that the vendor Is licensed and In good standing with the above entities,

18, ANTITRUST: In submitting a bid to any agency for lhe Stale of West Virghia, the bidder offers and agress that
if the hid Is accepted the bidder will convey, sell, assign or transfer to the State of West Virgihia all rights, title and interest
Ih and to all causes of aclion it may now or hereafter acquire under the antitrust laws of the United States and the State of
West Virgina for price fixing and/or unreasonable reslraints 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 effeclive at the ime the
purchasing agency tenders the Initial payment to the bidder.

| cartify that this bid Is made without prior understanding, agresment, or connestion with anr corporation, firm, limited
llability company, pattnership, or person or entity submilling a bid for the same material, supplies, equipment or
sotvices and is [n all respects fair and without collusion or Fraud, | further cerlify that | am authorized to sign

the cettification on behalf of the bidder or this bid.

: INSTRUCTIONS TO BIDDERS
1. Use the quotalion forms provided by the Purchasing Division. Complete all sections of the quotation form.
2. Items offered must be In compliance with the specifications. Any deviation from the specifications must be clearly
indicated by the bidder. Altetnates offered by the bidder as EQUAL to the specificalions must be cleatly
defined. A bidder offering an alternate should attach complete specificalions and lteralure lo the bid. The
Purchasing Divislon may waive minor deviations to specifications. :
3. Unit prices shall !)revail ih case of discrepancy. All quotations are considered F.O.B. destination unhless alternate
shipping tenms are cleaily identified in the quotation.
4. All quolations must be delivered by the bldder to the office listed below prior to the date and time of the hid
opening. Fallure of the bidder to deliver the quotations on time will result In bid disqualifications: Department of
Administration, Purchasing Division, 2019 Washington Slreet East, P.O. Box 50130, Charleston, WV 25305-0130
5. Communication during the solicitation, bid, evaluation or award perlods, excapt through the Purchasing Division, |
Is striclly prohiblted (W.Va. C.S.R. §148-1-6.8).

Rav. 11/09/11
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Purpose:

Specifications

To provide materials for Crooked Fork Superstructure Replacement

Project.#5321-20-3.18

1.0 DEFINITIONS

A.
B.
C.

The “Agency” shall be defined as the West Virginia Division of Highways

The “Vendor” shall be defined as the successful bidder.

The “Contract” shall be defined as the binding agreement that is entered into
between the State of West Virginia and the Vendor to provide the services as
herein specified.

. “Release Order” shall be defined as order placed against the Contract by the

Agency.

Mandatory Requirements: The terms “must”, “will”, “shall’, “minimum”,
“maximum”, or “is/are required” identify a mandatory item or factor. Decisions
regarding compliance with any mandatoty requirements shall be at the sole
discretion of the State.

2,0 SCOPE OF WORK

'The successful Vendor shall provide structural steel AASHTO M270

grade 50

2.1

and provide for delivery to District 7 storage yard located in Weston, WV.
Technical Requirements:

2.1.1: 8,600 Ib. W shape structural steel AASHTO M270 grade 50.
6 pieces W-18 x 50 x 28’ 8", w/15° R.F.S. miter (see plans drawing for detailed
milling dimensions).

2.1.2; 1,838 h. Structural steel plate AASHTO M270 grade 50.
2 pieces 2" x 9” x 15’ 0"

2.1.3: 681 Ib. Structural steel plate AASHTO M270 grade 50.
2 pieces 17 x §” % 20’ 0"

2.1.4: 1,496 Ib. Angle shape structural steel AASHTO M270 grade 50.
2 pieces 8" x 4" x 17, 19’ 0” long




2.1.5: 660 lb. Diaphragm assemblies
15 pieces

2.1.6: 3B0 lb. Straight splice plate assembly
6 pieces

2.1.7: 232 1b. Angled splice plate assembly
4 pieces

2.1.8: 887 lh. Straight post assembly
8 pieces

2.1.9: 855 Ib. Angled post assembly
8 pieces

2.1.10: 18 ea. Exterior high strength bolt w/ nut and washer
3/4» X 2» .

2.1.11: 86 ea. Interior high strength bolt w/ nut and washer
S S

5.1.12: 120 ea. Dome head boit w/ nut and washer
17 x 14"

0.1.13: 24 ea. Dome head bolt w/ nut and malleable iron washer
3% x 307

2.1.14: 64 ea. Dome head bolt w/ nut and washer
3/1» x 10”

2.1,15: 180 ea. Deck nailing clips
For 2" x 6” timber with 9/16” slot

Notes:
All structural shapes, bearing plates, post assemblies, diaphragm assemblies, splice plate
assemblies, nailing clips, and any other material for Crooked Fork Superstructure
Replacement, Project # 3321.20-3.18 are to be fabricated as shown on the attached plans
in accordance with WVDOH Standard Specifications, Nov. 2010 Section 615, {Refer to
www.transportation.wv.gov for electronic copy of these specifications) After fabrication, all
steel must be galvanized according to ASTM 123 and ASTM 153 (see attachment). All
cutting, drilling, welding, and galvanizing shown on the plans shall be included in this
price. Foreign steel will not be accepted. No additional freight will be paid by the WVDOH.
All lab reports must accompany the shipping ticket.




3.0 FREIGHT AND DELIVERY

4.0

5.0

3.1 Freight
3.1.1 All shipments are to be FOB Destination.

3.1.2 The Vendor shall be responsible for inctuding freight charges in quote,

3.2 Delivery
3.2.1 Deliveries shall be made to the WVDOT location:

Woest Virginia Divislon of Highways
1205 US Highway 19 South
Weston, WV 264562

Attn: Bryan Henry

Phone: (304) 269-0439

PAYMENT

4.1 Payment

4.1.1 The Vendor must supply an itemized invoice upon completion of delivery.

4.1.2 Freight charges must be included in the quote.

AWARD

51 Award of this order will be made to the single lowest responsible bidder
meeting specifications and not split.
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THYERNATIONAL

Standard Specification for

10

Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel

Products’

‘Fhis standard is issued under the fixed designation A 123/A 123M; the number iomediately following the designation indicates the year
of original adoption oz, in the case of revision, the year of last revision. A number in parentheses indicates the year of tast reapproval,
A suporseript epsilon (g} indicates an editorial change since the ast revision or reapproval, )

This standard hes been approved for use by agencles of the Deparinent of Defense.

1. Seope*

1.1 TFhis 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 products and
fabricated products, for example, assembied steol products,
structural steel fabrications, large tubes already bent or welded

before galvanizing, and wire work fabricated from uncoated

steel wire. This specification also covers steel forgings and iron
castings incorporated into plieces fabricated before galvanizing
or which are too large to be centrifuged (or otherwise handled
to remove excess galvanizing bath metat).

Noxe 1—This specification covers 1hose products previously addressed
in Specifications A 123-78 and A 386-78.

1.3 This specification does not apply to wire, pipe, tabe, or
steel sheet which is galvanized on specialized or contimious
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 zine (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 Fabrcated reinforcing steel bar assemblies are covered
by the present specification, The galvanizing of separate
reinforcing steel bars shall be in accordance with Specification
A TOUA T6IM.

1.6 This specification is applicablé to oxders in either
inch-pound units (as A 123} or SI units (as A 123M). Inch-
pound vnits and S units are not necessarily exact equivalents.
Within tite text of this specification and where appropriate, SI
units arec shown in parentheses. Each system shall be used
independently of the other without combining values in any
way. In the case of orders in 81 units, alt testing and inspection
shall be done using the metric equivalent of the test or

' Tiis speeification Is under the jurisdiction of ASTM Committee AQ5 on
Metallic-Coated Jron and Steel Products and s the direct responsibility of
Subcommilles ADS.13 on Steuctural Shapes and Hardware Specifications.

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

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

2, Referenced Documents

2.1 ASTM Standards:*

A 4TIA 4TM Specification for Perritic Malleable Iron Cast-
ings

A 90/A 90M Test Method for Weight [Mass) of Coating on
Iron 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 Embrittlement

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

"A 384/A 384M Practice for Safeguarding Against Warpage
and Distortion During Hot-Dig Galvanizing of Steel As-
semblies

A 385 Practice for Providing High-Quality Zinc Coatings
(Hot-Dip)

A TGHAT6TM Specification for Zinc-Coated {Galvanized)
Steel Bass for Concrete Reinforcement

A T80 Practice for Repair of Damaged and Uncoated Areas
of Hot-Dip Galvanized Coatings

A 902 Terminology Relating to Metablic Coated Steel Prod-
ucts

B 6 Specification for Zinc

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

B 602 Test Method for Attribute 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-Cumrent (Electromagnetic) Exami-
nation Methods

2 Por referenced ASTM standards, visit the ASTM website, www.astn.org, or
cottact ASTM Customer Service at secvice@astn.org. For Annual ook of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM websles,

*A Suinmary of Clianges seclion appears at the end of this standard.
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3. Terminology (See Fig. 1)

3.1 Definitions:

3.1.1 ‘The Following terms and definitions ave 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 thicknesses,

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

&

“black” does not refer to the color or condition of surface, or o
a surface deposit or contamination.

3.2.3 coating thickness grade, n—the numerical vatue from
Table 1 at the intersection of a material category and a
thickness range.

3.2.4 gross dross inclusions, n—ihe ironfzinc intermetaflics
present in a galvanized coating in a form other than finely
dispersed pimples.

3.2.4.1 Discussion—These inclusions would create an ex-
poscd steel spot if they were removed from the coating, These

Articles whose Surface Area is greater than 160 sg.in, {100,000 sq. mm)

Spaclimen

Y Lot

3 Tost Artlcles .
Sample cach composod of
3 Spaclmens

Each Spacimen (5 or more measurements widely
dispersed) must have Minlmum Average Coaling
Thickness of (Table 1) -1 grade

EachTest Arlicle in the Sample (3 Specimens each? must
have Minlmum Average Goallng Thickness of (Table 1)

Articles whose Surface Area is equal 1o or [ess than 160 sq.n, (100,000 $q. mm)

N Lot

3 Test Articles
3 Specimens

Each Specimen (6 or more measurements widely dispersed) must
have Minimum Average Coating Thickness of (Table 1) -1 grade

All Test Arlicles (Specimens) Together must have Minumum

Average Coating Thickness of (Table 1)

FIG. 1 Single. and Multi-Speclmen Articlos
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TABLE 1 Minlmium Average Coating Thickness Grade by Material Category

tAatecial Gategory

All Specimens Tested

Sieet Thickness Range {Measured), in. {mm)

<Vis (<1.0) Vislo <% {1.610<3.2) Valo%s(3.2(048) >¥slo <% (>4D10 <6.4) =¥ {=8.4)
Structural Shapes and Plate 46 85 76 85 100
Sleip and Bar 45 65 76 85 100
Pipe and Tublng 45 45 7% 7% 76
Wire a5 &0 60 85 B0
100

Reinforcing Bar

inclusions are raised surfaces and are easily knocked off
through contact with lifting straps or chains, tools, fixtures, or
other galYanized patls.

3.2.5 wmaterial category, n—the general class or type of
material or process of manufacture, or both, that nominally
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,” ste.

326 :m.rm-speczmen article, n—a umt of product whose
surface area is greater than 160 in, 2100000 mm?}. For
thickness testing purposes, articles wlhose surface area is
greater than 160 in. 2 are subdivided into three continzous local
sections, nonunally equal in surface area, each of which
constitutes a specimen, In the case of any such tocal section
containing more than one material catogory or steel thickness
range as delineated in Table 1, that section will contain more
than one specimen (see Fig. 1).

3.2.7 sample, n—a coltection of individual units 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 Jof being
sampled, The sample consists of one or more test articles.

3.2.8 smgle-specrmen article, n—a mnt of product whose
surface area is equal to or less than 160 in, 2 [100 000 mm 2] or
thal is centrifuged or otherwise similarly handled in the
galvanizing process to remove excess galvanizing bath metal
(free zinc). Por thickness festing purposes, the entire surface
area of each unit of product constitutes a specimen. In the case
of any such article containing more than one matesial category
or stéel thickness range as delineated in Table 1, that article
will Eontain more than one specimen (sec Fig. 1)

3. %9 specimen, n—the surface of an individual test article
or a portion of a test article, upon which thickness measure-
ments are to be performed, which is a member of a lof, or a
member of a sample representing that lot. For magnetic
thickness measnrements, specimen excludes any arca of the
surface which is subject to processes (such as flame cuiting,
machining, threading, cle.) that can be expected to resull in
surface conditions not representative of the general 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 coaling prade below that
required for the appropriate material category and thickness in
Table 1. For a umt of product whose surface area is equal to or
less than 160 in.2 [100 000 mm?), the entire surface area of
each (ost article constitutes a specimen, In the case of an article

containing more than one material category or steel thickness
range as delineated in Table 1, that article will contain 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 location is selected to provide the
widest dispersion (in all applicable directions) of locations for
the steel category of the fest article within the confines of the
specimen volume.

32,11 test article, n—an individual unit of product that is a
menber of the sample and that is examined for conformance to
a pari of this specification.

4. Ordering Informaftion

4.1 Orders for coatings provided wader 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 producits) and weight.

4.1.3 ASTM specification designation and year of jssue.

4.1.4 Material identification (see 5.1) and surface condition
or comtamination.

4.1.5 Sampling plan, if different from 7.3,

4.1.6 Special test requirements (see 8.1).

4.1.7 Special requireraents (special stacking, heavier coat-
ing weight, etc.).

4.1.8 Tagging or piece identification methad.

5. Materials and Manufactre

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

Nore 2—The presence [n steels and weld metal, In certain percentages,
of some elements such as silicon, carbon, and phosplionss tends to
accelerale (he growth of the zinc-iron alloy layer so (lial the coating may
have a malte finish with little or no outer zinc layer. The galvanizer lias
only limited contrel over this condilion. The mass, shape, and amouat of
cold working of the product being galvanized may also affect this
condilion, VPractice A 385 provides guidance on steel seleciion and
discusses the effects of varous clements in steel 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 shall
be complied with in both design and fabrication. Consultation
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between the desiguer, fabricator, and galvanizer at appropriate
stages in the design and fabrication process will reduce future
problems,

5,3 Casiings—The composition and heat treatment of iron
and steel castings shall conform to specifications designated by
the purchaser. Some types of caslings have been known to
show potential problems with predisposition to being em-
brittled during the normal thermal eycle of hot-dip galvanizing.
It is the -responsibilily of the purchaser to heat treat or
otherwise altow for the possibility of such embrittling phenom-
ena. The requirements for malleable iron castings to be
galvanized shall be as stated in Specification A 47.

54 Zine—The zine used in the galvanizing bath shall
conform to Specification B 6, or Specification B 960, or both,
If a zinc alloy is used as the primary feed to the galvanizing
bath, then the base material used to make that alloy shall
conform to Specification B 6, or Specification B 960, or both,

5.5 Bath Composition-—The molten metal in the working
volume of the galvanizing bath shall contain not Iess than an
average value of 98,0 % zinc by weight,

Noxz 3—The galvanizer may choose to add trace amouats of certain
clements {for example, aluminwm, nickel, and lin) to the zinc bath o help
in the processing of certain reaclive sieels or to enhance the cosmetic
appearance of the finished product, The use of these iraco elemens 1s
permitted provided that the bulk chemistry of the galvanizing bath is at
teast 98.0 % zinc by welght, The elements can be added to the galvanizing
bath as part of a pre-alloyed zine feed, or they can be added to the bath by
the galvanizer using a master feed alloy.

6. Coating Properties

6.1 Coating Thickness—The average thickness of coaling
for all specimens ested shalf conform to the requirements of
‘Table { 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 {. Where products consisting of various material
thicknesses or categories arc galvanized, the coating thickness
grades for each thickness range and material category of
material shall be as shown in Table 1. In the case of orders in
SI units, the values in Table I, 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 use of Table 2. The specification of coating thicknesses
heavier than those required by Table 1 shall be subject o
mutual agreement between the galvanizer and the purchaser.

(Pig. 2 is a graphic representation of the sampling and
specimen delineation steps, and Fig. 3 is 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 mun?®) (multi-specimen asticles), each test article
in the sample must meet the appropriate minimum average
coating thickness grade requirements of Table 1, and each
specimen coating thickness grade comprising that overall
average for each test article shall average not less than one
coaling grade below that required in Table 1.

6.1.2 For artticles whose surface area is equal to or less than
160 in.% [100 000 mm?] (single-specimen articles}, the average
of ali test articles in the sample must meet the appropriate
minimum average coating thickness grade requirements of
Table 1, and for each test article, its specimen coating thickness
shall be not less than one coating grade below that required in
Table 1.

6.1.3 No individual measurement, or cluster of measure-
menis 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 appropriate are met.

Nore 4—The coating thickness grades in "Table | represent the mini-
mum valte obtainable with a high level of confidence for the ranges
typically found in each material category, While mosl coating thicknesses
will be in excess of those values, some materials in each category may be
less reaclive (for example, because of chemisiry or surface condition) than
otficr materials of the steel category spectrum, Therefore, some articles
may have a coating grade at or close to the minimn requirerment shown
in Table 1. In such cases, the precision and accuracy of the coating
thickness measuring lechnique shonld be taken into consideration when
rejecting such artigles for coating thickness below that required by 1his
specification. Purchasers desiring a guarantes of heavler 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 addilion, the purchaser shoutd anticipate the need for test
batches or extra preparation steps, or bolh, such nrs blasting before
galvanizing or other methods, to altempl 10 reach the Mgher requirements
with consistency. Somie higher-thas-stasdard (hicknesses may be imprac.
tical or unaliainable.

6.2 Finish—The coaling shall be continuous (except as
provided below), and as reasonably smooth and wniform in
thickness as the weight, size, shape of the item, and necessary
handling of the item during the dipping and draining operations

TABLE 2 Coatlng Thickness Grade”

Coaling

Grado mils oz pm ofn?
35 14 0.8 35 245
45 t.8 1.0 45 320
50 20 1.2 50 365
65 2.2 i3 &5 390
60 24 14 60 426
GG 26 1.5 65 460
7% LR 1.7 76 830
80 3. 1.9 80 565
85 33 2,0 &5 800

100 3.9 2.3 100 705

AThe values In micrometres fym) are based on the Coallng Grade. The ather values are based on conversiens using the folfewing formulas: mils = pm X ©.03937;

02/I1? & pm X 0.02316; g/m 2 = ym % 7.067.
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Spocimen Speclman Specimen

Note [—Bach specimen comprises nominally one third of the total
surface area of the article. A minimum of five measurentents should be
made wilhin the volume of each specimen, as widely dispersed within thas
volume as is practical, so as (o represent as much as possible, the general
coating thickness withiu that specimen volume.

FiG. 2 Artloles Made of Many Components

Soloc! Tost Anicles .
Asticlos Presented
According to Sampling |- :
Plan for Inspeclion
{Tho Sample} (Theo Lot)
Tost
Asticles Fit Inspect each Maleial
Singto Matarlal Catogosy Separately
Gategory
Adlicle Surface Ono Speoknon
Area > 160 in2 or par Test Article
100,000 mm2
Suixlivide Each Test Test Each Specimen
Arlicle into Tivee ——=U»|  for Compllance with
Specimen Seclion 6.1

Avg. ol NI
Specimen
Complies with
Saction 6.1

Each Specimeon
Avg, Complies
wilh Seotlon 6.1

Yos

Lot Falls for
Thicknoss

Lot Passos {or
B! " Thickness

Fi@. 3 Coating Thickness Inspection Steps

at the galvanizing kettle will permit, Except for local excess
coating thickntess which would interfere with the use of the
product, 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
dees not interfere with the intended use of the ‘product, or
roughness that is related to the as-received (un-galvanized)
surface condition, steel chemistry, or steel reactivity to zing
shall not be grounds for rejection {see Note 7), Surface
conditions related to deficiencies related to design, detailing, or
fabrication as addressed by Practice A 383 shall not be grounds
for rejection. The zinc coating on threaded components of
articles galvanized under this specification shall conform to
that required in Specificalion A 153/A 153M. Surfaces that
remain uncoated after galvanizing 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-
quent renovation by the purchaser.

6.2,1 Bach area subject o renovation shall be 1 in. [25 mun]
or less in its narrowest dimension.

6.2.2 The total area subject to renovation on each aticle
shail be no more than ¥2 of 1 % of the accessible surface area
to be coated on that article, or 36 in.? per short ton [256 em? per
melric ton] of piece weight, whichever is less.

Note 5—Inaccessible surface areas are those which cannol be reached
for appropriate surface preparation and application of repalr materials as
described in Practice A 780. Such inaccessible areas, for example, would
be {he internal surfaces of certain tanks, poles, pipes, bes, and so forth,

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

6.24 When areas requiring renovation exceed the criteria
previously provided, or are inaccessible for repair, the coating
shall be rejected. ’

Nome 6—The requirements for the finish of a galvanized product
address themselves to a visual type of laspection. They do not nddress the
mtter of measured coating thickness variations that can be encountered
becawvse of dilferent steels or different thicknesses of a given steel being
used in an asserbly.

Nom 7--ltems which are prepared for galvanizing by abrasive clean-
ing will generally develop a thicker coating with o moderately rougher
surface.

6.3 Threaded Components in Assemblies— The zinc coating
on external threads shall not be subjected to a cutting, rolling,
or finishing tool operation, unless specifically authorized by the
purchaser. Internal threads ave not prohibited from being
tapped or retapped after galvanizing. Coatings shall 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 uncoated areas,
blisters, flux deposits, and gross dross inclusions, Lumps,
projections, globules, or heavy deposits of zinc which wilt
interfere with the intended use of the material will not be
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permilied, Plain holes of %2-in. [12.5-mm) diameter or more
shall be clean and reasonably free from excess zine, Marks in
the zinc coating caused by tongs or other items used in
handling the article during the galvanizing operation shall not
e 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,

Nots §—Depending upon product design or maleral thickness, or
both, filming or excess zinc buildup in plain holes of less than Va-in,
[12.5-mm} dismeter may occur that requires additional work 1o 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,

Nore 9—Alliough some material may be formed after galvanizing, in
genzral the zine coating on the articles covered by this specifieation is oo
heavy 1o permidl severe bending without damaging the coaling.

7. Sampling

7.1 Sampling of each lot shall be performed for conform-
ance with the requirements of this specification,

7.2 A lat is a unit of production or shipment from which a
sample is 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 mere articles of the same
type and size comprising a single order or a single delivery
load, whichever is the smaller, or any number of articles
identified as a lot by the galvanizer, when these have been
galvanized within a single production 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 clearly indicated in the shipment
by the galvanizer.

7.3  The methed of selection and number of test specimens
shall be agreed upon between the galvanizer and the purchaser.
Otheryvise, the test specimens shall be selected at random from
each 161, In this case, the minimum number of specimens from
cach 1ot shall be as foltows:

L Numbor of Ploces in Lot Numbar of Spedimens
K :
" 3orless alt
4 410 500 3
) 501 1o 1 200 6
1201103200 8
3201 to 10 000 13
10001 and over 20

Nore 10—¥here & number of identical items are (o be galvanized, a
statistical sampling plan may be desired, Such a plan is contained in Test
Method B 602 which addresses sampling procedures for the inspection of
clectrodeposiied metatlie coatings and related finishes. If Test Method
B 602 is used, the tovet of sampling shall be agreed wpon between the
galvanizer and the purchaser al the time the coating order is placed.

7.4 A test specimen which fails to confornt to a requiresment
of this specification shall not be used to determine the
conformance to other requirements,

8. Test Methods

8.1 Test Requirements—The foHowing tests shall be con-
ducted to ensure that the zine coating is being fumished in
accordance with this specification. The specifying of tests for
adhesion end embrittiement shall be subject (o mutual agree-
ment between the galvanizer and purchaser. Visual 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} Maguetic Thickness Measurements— The thickness of
the conting shall be determined by magnetic thickness gage
measurements 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 in 3,2.9) five or more measurcments
shali be made at points widely dispersed throughout the
volume occupied by the specimen 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 comprising cach test article is the average coating
thickness for that test article, A specimen must be evatuated for
each sleel category and material thickness within the requize-
ments for each specimen of the test article.

8.2.1.2 For articles whose surface area is equal to or less
than 160 in2[100 000 mm?] (single-specimen wticles 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 arlicle 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
arlicles when there is sufficient flat surface area for the probe
tip to sit {iat on the surface using Practice E 376.

8.2.2 Stripping Method—The average weight of coating
shall be determined by stripping a test anticle, a specimen
removed from a test arlicle, or group of fest atticles in the case
of very smail items such as nails, ete,, in accordanee with Test
Method A 90/A 90M unless the methods described in 8.2.1,
8.2.3, or 8.2.4 are used, The weight of coafing 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 adicles,

8.2.3 Weighing Before and After Galvanizing—The average
weight of coating shall be determined by weighing articles
before and after galvanizing, subtracting the fiest weight from
the second and dividing the result by the surface area unless the
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methods described in 8,2.1, 8.2.2, or 8.2.4 are used. The first
weight sholl be determined after pickling and drying and {he
second after cooling to ambient temperature, The weight of
coating per unit area thus determined is converted to equivalent
coating thickness values according to Table 2 (ronnding 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 appropriate
for single-specimen articles, but is not practical for mubi-
specimen arlicles,

Nows {1-—Both the stripping method and the weighing bofore and after
melhod do not take into account the welght of iron reac¢ted from the adicle
that is incorporated into the coating. Thus, the methods may underestimate
coaling weight (and therefore the calculated thickness) by up to 10 %. The
securacy of both methods will be influenced by the accuracy to which the
surface arca of the articles tested can be determined.

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 measnzements shaill be
made at locations on the test article which are as widely
dispersed as practical, so as to be representative of the whole
sutface of the test avticle. The average of no less than five such
meastirements is the specimen coating thickness,

8.2.4,1 The microscopy method is a destructive test and is
appropriate for single-specimen articles, but is not practical for
multi-specimen asticles.

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 multi-specimen articles, a now sample shall be
taken randomly from the lot of material, which has twice the
number of test articles as the sample which faifed to confarm
to this specification. If the lot size is such that the sample size
cannot 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 pew sample shall be measured
using magnetic thickness gages which have been ealibrated for
accuracy against reference material thickness standards. If the
lot is found to be nonconforming by the new sample, the
galvanizer has the right to sort the Jot 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-specimen articles, a new sample shall be
taken randonily 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
galvanizer, If the lot is found to be nonconforming by the new
sample, the galvanizer has the right to sort the lot for
conforming articles by individual test, to re-galvanize non-
conforming articles, or {o renovate the nonconforming articles
in accordance with 6.2

8.3 Adhesion—Determine adhesion of the zine coating to
the surface of the base metal by cutting or prying with the point
of a stoul knife, applied with considerable pressure in a manner

tending to remove a poriton of thie coating. The adhesion shall
be constdered inadequate if the coating flakes off in the form of
a fayer of the coating so as (o expose the base metal in advance
of the knife point. Do not use testing carried out at edges or
cormers (points of lowest coating adhesion} to determine
adhesion of the coating, Likewise, do not use removal of small
patticles of the coating by paring or whittling to determine
failure.

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

9. Inspection, Rejection, and Retest

9.1 Inspection by the Galvanizer-—1It is the responsibility of
the galvanizer to ensure compliance with this specification.
‘This shall be achieved by an in-plant inspection program
designed to maintain the coating thickuess, 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 Purclaser—The purchaser shatl ac-
cept or reject material by inspection either through the galva-
nizer's inspector, the purchiaser’s inspector, or an independent
inspector. The inspector representing the purchaser shall have
access at all times to those areas of the galvanizer's facility
which concern 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 'mspector al]
reasonable facilities to satisfy him that the zinc coating is bemg
fumished in accordance witls this specification,

9.3 Location—The material shall be inspected at the galvap
nizer’s plant piior to shipment. However, by agreement the
purchaser is not prohibited fromt making tests which govern lh'f;
acceptance or rejection of the materials in his own 1aboratory
or elsewhere,

9.4 Reinspection—When inspection of materials to deter—
inine conformity with the visual requirements of 6.2 warrants
rejection of a lot, the galvanizer is not prohibited from sorting
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 used when the lot was first
inspected shall be used for resampling of a sorted lof. By
mutual agreement, the gelvanizer 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-sinaller lot shail 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 test at
which time they shall conform to the requirements of this
specification,

10, Cerillicalion

10.1 When specified in the purchase order or coniract, the
purchaser shall be furished: certification that samples repre-
senting each lot have been either tested or inspected as divected
by this specification and the requirements have been met,
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When specified in the purchase order or coniract, a reporl of
the test results shall be furnislhed,

11, Keywords

11.1 coatings—zinc; galvanized coatings; steel products—
metatlic coated; zinc conlings—steel products

SUMMARY OF CHANGES

Commniltee AD5 has identified the location of selected changes to this standard since the last jssue
(A 123/A 123M - 08) that may impact the use of this standard. (May 1, 2009)

{1) Revised 5.4 to add new zine standard B 960.

ASTM International takes no position respeciing the validity of any palent rights asserled in connection with any flem mentioned
i this slandard, Users of this standard are expressiy advised thal determination of the valldity of any such patent rights, and the dsk
of infiingement of such rights, are entirely thelr own responsibiiity.

This standard Is subfect to revision al any time by the responsible technical commitlee and musl be reviewed avery five years and
i notsevised, elther reapproved or withdrawn. Yotir comments are Inviled either for reviston of this slandard or for addiional standards
and should be addrgssed to ASTM Intemalional Headqtiarters, Your comments will recelve carelul considoralion al a meeling of the
responsible technical commiitee, which you may atlend, If you feel that your comments have not recelved a fair hearing you should
make your views known lo the ASTM Committee on Slandards, et the address shown below,

This standard Is copyrightod by ASTM Intomalional, 100 Barr Harbor Diive, PO Box G700, West Gonsholiocken, FA 18428-2959,
United States, Intividual repiinls (single or multipla coples) of this standard may be obtalned by contacling ASTAf al the above
addross or al 610-832-9585 (phone), 610-832-9555 (lax}, or service@astm.org {o-mail); or through ihe ASTM websile
(wnwashaorg).
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American Assoclation State Highway
and Transpaortalion Ofiiclals Standard
RASHTO No. M232

Zinc Coating (Hot-Dip) on Iron and Steel Hardware'

This standard is issued under the fixed designation A 153/A 153M; the number immediately following the designation indicates the year
of ariginal adoption or, in the case of revision, the year of 1asi sevision, A number in parentheses indicates the year of last reapproval,
A supeiseript epsiton (8) indicates an editorial change since he last revision or reapproval.

This standard has been approved for use by agencles of the Departinent of Defense,

1. Scopo*

1.1 This specHication covers zinc coalings applied by the
hot-dip process on iron and steel hardware, The hot-dip
galvanizing process consists of parts being immersed in molten
zinc for a sufficient time to allow a metallwgical reaction
between iron from the sfeel surface and the molten zine,
resulling in the formation of Zn/Pe alloy layers bonding the
coating to the steel surface.

1,2, This specification is intended to be applicable to hard-
ware ifgems that are centrifuged or otherwise handled to remove
exces$, galvanizing bath metal {free zinc). Coating thickness
grade requirements reflect this.

1.3This specification is applicable to orders in either
inch-pound units ¢as A 153) or in ST units (as A 153M),
Inch-pound units and SI unils are not necessarily exact
equivalents, Within the text of this specification and where
appropriate, SI units are shown in brackets. Each system shall
be used independently of the other without combining vatues in
any way. In the case of orders in SI units, all testing and
inspection shalt be done using the metric equivalent of the test
or inspection method as appropriate, In the case of orders in 8]
units, such shali be stated to the galvanizer when the order is
placed.

1.4 This standard does not purporit to address all of the
safety concerns, if any, associated with its wse. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

VThis specificatlon is under the judsdiction of ASTM Commities ADS on
Metallic-Coated Iron and Steel Products and is the dircet responsibility of
Subcommiues A0S5.13 on Structural Shapes and Hardware Specifications,

Current edition approved May 1, 2009, Published May 2009, Originally
approved jn 1933, Last previous editton approved In 2005 as A 153/A 153M - 05,

2. Referenced INocuments

2.1 ASTM Standards:?

A 9/A SOM Test Method for Weight [Mass] of Coating on
Iron and Steel Articles with Zinc or Zinc-Alloy Coatings

A 143/A 143M Practice for Safeguarding Against BEm-
brittlemet of Hot-Dip Galvanized Structoral Steel Prod-
ucts and Procedure for Petecting Embrittlement

A 180 Practice for Repair of Damaged and Uncoated Arcas
of Hot-Dip Galvanized Coatings

A 902 Terminology Relating to Metallic Coaled Stee} Prod-
ucts

B 6 Specification for Zinc

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

B 960 Specification for Pime Westem Grade-Recycled
(PWG-R) Zinc

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

F 1470 Practice for Fastener Sampling for Specified Me-
chanical Properties and Performance Inspection

R 1789 Terminology for F16 Mechanical Fasieners

3. Terminology
3.1 Definitlons: -

2 Por referenced ASTM standards, visit the ASTM website, www.astm.org, or
corfact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volwne infermation, refer to the stapdard’s Document Summary page on
the ASTM website.

*A Summary of Changes section appears at the end of this standacd.
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3.1.1 The following terms and definitions are specific 1o this
specification. Terminology A 902 contains other teyrms and
definitions relating to metailic-coated stee! products. Terminol-
ogy F 1789 contains other terms and definitions relating to
mechanical fasteners.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 average coating thickness, n—the average of the
specimen coating thickness values for the samples in an
inspection lol.

3.2.2 bare spots, n—uncoated areas on the surface of the
steel part that contain no measurable zinc coaling.

32.3 dross inclusions, n—the ironfzine intermetallics
present in a galvanized coating in a form other than the layer
growth of the coating.

324 individual measurement, n—the reading from a mag-
netic thickness gange of a single coating spot thickness, or the
microscopic reading of a coating thickness as seen in an optical
microscope at one spot.

3.2.5 inspection lot, n—the quantity of identical paris
cleaned, fluxed and galvanized together at one time in an
appropriate container that is being submitted for acceptance as
a group,

32.6 malleable casting, n—a stecl article that has been
subjected to a prolonged anneal to decarburize or graphitize the
part to remove as much of the carbon as possible or to convert
the carbon to graphite, which permits plastic deformation in
compression without rupture,

3.2:7 sample, n—a collection of individual units of product
from a single inspection lot selected in accordance with Section
6 and-intended to represent that inspection lot for acceptance.

3.2;8 specimen, n—an individual test article upon which
thickness measurements or weight determinations are per-
formed,

3.2:9 specimen coating thickness, n—ihe average thickness
from ho less than five test measurements on a specimen, when
each measurement location is selected to provide the widest
dispersion (in ail applicable directions) of locations within the
specimen volume,

3910 threaded areas, n—the sections of a sieel part that
have threads formed before hot-dip galvanizing.

4. Materials and Manufacture

4.1 Steel or Iron—FBerrous articles to be hot-dip zinc coated
shall conform to specifications designated by the purchaser.

4.2 Zhic—The zine used for the coating shall conform to
Specification B 6, or Specification B 960, or both, and shall be
at least equal 1o the grade designated as "Prime Western.”

42.1 If a zinc alloy is used as the primary feed for the
galvanizing bath, then the base material used to make that alloy
shall conform to Specification B 6 or Specification B 960, or
both.

4.2.2 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 (mass}.

Nots |—The galvanizer may choose to add teace amounls of certain
clements (for example, aluminum, aickel, bismulk, or tin) 1o the zine bath
1o help in the proccssing of certain reactive steels or to enhance the
cosmetic appearance of the finished product. The elements can be added
1o the galvanizing bath as a master fecd alloy, or they can be added to the
bath by the galvanizer as individual feeds.

43 Mininmn Coating Weight [Mass] or Minimum Coating
Thickness—The minimum coating weight {mass] or the mini-
mum coating thickness shall conform to the requirements
prescribed in Table 1 for the material category and thickness of
material in which the arlicle belongs.

4.4 Threaded Articles—The zinc coating on threads shall
not be subjected to a cutting, rolling, or finishing-tool opera-
tion, unless specifically authorized by the purchaser. In order to
meet overtapping allowances, tapping the threads of nuts or
tapped holes after galvanizing is not prohibited.

4.5 Touch-up and Repair—Bare spots that are found on
parts after galvanizing shall be renovated by use of the methods
found in Practice A 780 if the following criteria are met. The
bare spots shall have an area totalling not more than 1 % of the
surface area lo be coated excluding threaded areas of the plece
and the bare spots shall not include any threaded areas of the

TABLE 1 Thickness or Welght [Mass) of Zing Coating for Varlous Classes of Matertal

Nore 1-— Length of the plece, stated in Classes B-1, B+2, and B-3, refers to the finished dimension of the plece after fabrication.

Welght {Mass) of Zing Coaling,
ozitP{gim?) of Surfage, Mialmum

Coating Thickness, mils
[microns], Minimum

Class of Maleriat

Avairage of Any Average of Any
Specimens Individual Specimens tndividual
Tesled Speclman Tested Speclnen

Class A—Castings—Malieable lien, Sleel 2,00 [610] 1.80 (650} 3.4 {84) 3.1 [79)

Class B—Rolted, pressod, and lorged articles

{excepl those which would bo included uader Classes G and DB):

B-1—¥%s in, {4.76 mm] and over in thickness 2.00 [610) 1.86 (650} 3.4 [86) 3.1 (19}

and over 16 1., (381 mmj] in lenglh

B-2--under ¥is I, [4.76 mm} In thickness and 1.50 [468}) 1.26 (381} 2.6 (66] 2.1 [63)

over 15 ln. {381 mm} in lenglh

8-3—any thicknoss snd 16 In. (381 mm) and under in length 1.30 [397] 1.10 (336} 2.2 [69) 1.9 (48]

Class C—Faslenars over 33 In. {2.52 mm} In diametes 1.26 [381} 1,00 {305} 2.1 [63] 1.7 149)

and similas atlicles. Washats s In. and % Ia. [4.76 and 6.35

mm) In thickness

Class D—Fasteners ¥a In. [9.52 mm} and uader In diameter, 1.00 [305) 0.85 {269) 1.7 {43] 1.4 {361

fivals, nails and stmffar articles, Washers under ¥1s in. {4.76
mm] in thickness




£y A 153/A 153M - 09

piece. The thickness of the repair shall be equal to the
surrounding galvanized coating except for sepairs made by
paints containing zing dust in which case the thickness of the
repair shall be 50 % greater than the thickness of the galva-
nized coating required for the class of material, but shali not be
greater than 4.0 mils {100 pm). Repair thickness measurements
shall be made in accordance with Practice A 780. The galva-
nizer shalt make repairs unless directed by the purchaser 1o
deliver items unrepaired for subsequent renovation by the
purchaser,

5, Workmanship, Finish, and Appearance

5.1 The zinc-coated articies shall be free from uncoated
areas, blisters, flux deposits, dross inclusions, and other types
of projections that would interfere with the intended use of the
articles, or other defects not consistent with good galvanizing
practice,

5.2 The zinc coating shail be smooth and reasonably uni-
form in thickness.

Note 2—Smoothness of surface is a relative ten. Minor roughness
that does net interfere with We intended usc of the part, or roughness Lhat
is related to he as-received (ungalvanized) surface condilion of the part,
shall ot be grounds for rejection.

Note 3—Since this specification Is applicable to items thal are centti-
fuged or otherwise handled to remove excess bath metal (see 1.2,
firegular coating distribution is not normally encountered, Drainage
problems, which manifest themselves as local ecxcess coating thickness
that would interfere with function or as edge tears or spikes that present
a safely hazard because of their sharpness, are grounds for rajection under
the tesms of 5.1

5.3 Embrittlement is a potential condition of steel that is
cold-worked, depending on such factors as the steel type
(strength level, aging characteristics), thickness, degree of cold
work, and galvanizing process. The galvanizer, the designer
and the Fabricator shall take precautions against embrittlenent.
‘Fhe precautions to fabricate properly and prepare the material
for galvanizing to prevent embrittlement are described in
Practice A 143/A 13M.

Mote 4 Low service lempeiatures increase the risk of brittle failure of
all plain carbon stecls including those which have been galvanized. This
temperature entbrilting effect varies with type of steeh The expecled
service tempecature should thus be taken into account when sclecting
sleels for galvanizing.

5.4 Malleable castings shall be of such composition as will
preclude the possibility that they become embritited by the
galvanizing process, or they shall be either cooled from the
anneal, or subsequently heai-treated so as to immunize them
against embrititement.

5.5 The zinc coaling shall adhere tenaciously to the surface
of the base metal,

5.6 If the galvanized material covered by this specification
is bent or otherwise fabricated to the degree that causes the zine
coatings 1o stretch or compress beyond the limit of clasticity,
any cracking or flaking of the coating resulting from the
bending or fabricating shall not be cause for rejection.

6. Sampling

6.1 Test specimens shall be selected at random from each
insnection lot.

6.2 The method of selection and sample size shall be agreed
upon between the galvanizer and the purchaser. Otherwise, the
sample size selected from each lot shall be as follows:

Number of Pieces In L. Sample Slze
Jorless &l
4 16 500 3
6501 to 1200 5
1201 to 3200 8
3201 lo 1000D i3
10 001 and over 20

6.3 A specimen (hat fails to conform toa requirement of this
specification shall not be used to determine the conformance to
other requirements.

6.4 The method of sampling for fasteners that are required
to meet the standards of the Fastener Quality Act is described
in Guide F 1470. Sample quantitics and definitions of termi-
nology are included in the referenced specification,

7, Test Methods

7.1 Tests shall be made to ensure that the zinc coating is
being furnished in accordance with this specification and as
specified for the following:

7.1.1 Minimum coating weight [mass] or minimum coating
thickness in 4.3,

7.1.2 Finish and appearance in 5.1 and 5.2,

7.1.3 Embrittlement in 5.3 and 5.4,

7.1.4 Adherence in 5.3.

7.2 Average Weight [Mass] of Coaling:

7.2.1 The average weight [imass] of the zinc coating shalt be
determined by weighing specimens after pickling and drying
and again after galvanizing unless the method described in
722 is used. The number of specimens (hat are used (o
determine the average of an inspection lot shall be derived
from Section 6.

Note 5-—This method does not take into account the weight fmassj of
iron reacted from the arlicle thal is incerporated fnlo the coaling. It will
{hus underestimate coating weight {mass} by up to approximately 10 %
Base metal reactivity will affect the exlent of underestimation. 3

722 In the case of materials inspected after galvanizing,
the average weight [mass] of coating shall be determined by
stripping the number of specimens derived in Section 6 in
accordance with Test Method A 90/A 90M, and averaging thé
results of the individual specimens, unless the method de-
scribed in 7.2.1 is used.

7.3 Average Thickness of Coating:

7.3.1 In the case of fasteners such as bolts, nuts, and screws,
the determination of the thickness of coating shall be made on
a portion of the articic that does not include any threads.

7.3.2 The average thickness of coaling shall be determined
by magnetic thickness gage in accordance with Practice E 376
unless the method desciibed in 7.3.3 is used. The thickness
shall be measured on at least five widely separated spots on a
specimen. No individual spot measurement shall be cause for
rejection. If an individual spot does not provide a coating
thickness reading, this spot must be repaired in accordance
with 4.5. The five or more individual coating thickness
neasurements on a specimen must be averaged to detenmine
the specimen average coating thickness. The average coating
thickness for the inspection lot is determined by averaging the

20
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specimen average coating thickness values for the number of
specimens derived from Section 6.

7.3.3 The thickness of coating shall be determined by cross
section and optical measurement in accordance with Tesl
Method B 487, unless the method described in 7.3.2 is used.
The thickness thus determined is a point value. No less than
five such measurements shall be made at locations on the
specimen, which are as widely dispersed as practical, so as to
be representalive of the whole surface of the specimen. The
average of no less than five such measurements is the specimen
average coating thickness. The average coating thickness for
the inspection lot is determined by averaging the specimen
average coating thickness values for the number of specimens
derived from Scction 0.

1.4 Finish and Appearance—The test for finish mul appear-
ance shall be conducted through visual inspection withoul
additional magnification.

1.5 Embritdenent—Rardware that is susceptible to em-
brittlement shall be tested in accordance with Practice A 143/
A 143M. The tests shall be performed through agreememt
between the galvanizer and the purchaser.

7.6 Adherence—Determine adherence of the zine coating (o
the surface of the base metal by cutting or prying with the point
of a stout knife, applied wiih considerable pressure in a manner
tending to remove a postion of the coating. The adherence shatl
be considered inadequate if the coating delaminates in the form
of a layer of skin so as to expose the base metal in advance of
the knife point. Do not use testing carried out at edges or
corners (points of lowest coating adherence) lo determine
adherence of coating. Likewise, do not use removal of small
particles of the coating by paring or whittling to determing
failure.

8. Inspection

8.1 The inspector representing the purchaser shall have
access af ali times while work on the contract of the purchaser
is being performed, {o those areas of the manufaciurer’s work
which concern the application of the zinc coating to the
material ordered. The manufacturer shall afford the inspector
all reasonable facilities to satisfy him that the zinc coating is
being furnished in accordance with this specification. All
inspection and tests shall be made at the place of manufacture

prior to shipments, unless otherwise specified, and shall be so
conducted as not to interfere unnecessatily with the operation
of the works.

9, Rejeclion and Retest

9.1 For all galvanized articles except those fasteners that
must meet the requirements of the Fastener Quality Act, the
following sections are used to determine rejection and retest-
ing.

9.2 When partial inspection of materials to determine con-
formity with visual requirements of Section 5 warranis rejec-
tion of a lot, the galvanizer is not prohibited from sorting the
lot and submitting it once again for inspection.

9.3 The number of specimens in a sample of a lot permitted
to fail to conformance tests shall be agreed upon between (he
galvanizer and the purchaser.

9.4 If a set of test specimens fails to conform to the
requirements of this specification, two additional sets shall be
tested, both of which shall conform to the requirements in
every respect, or the lot of material represented by the
specimens shall be rejected,

9.5 Materials that have been rejected for reasons other than
embrittlement are not prohibited from being stripped, regalva-
nized, and resubmitted for test and inspection, They shall then
conform to the requirements of this specification.

10, Packaging

10.1 ‘The supplier shall employ such methods of packaging
zine-coated articles as shall be requived to ensure their receipt
by the purchaser in satisfactory condition, with the use lo be
made of the article being taken into consideration.

11, Certification

I1.1 When specified in the purchase order or contract, the
purchaser shall be furnished certification that samples repre-
senting each inspection lot have been either tested or inspected
as directed by this specification and the requirements have been
met. When specified in the purchase order or contract, a report
of the test resuits shall be furnished,

12, Keywords

12.1 coatings, zinc; gaivanized coatings; steel hardware,
zinc coated; steel products, metallic coated; zine coatings, steel
products
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SUMMARY OF CHANGES

Committee A0S has identified the location of selected changes to this standard since the last issue,
A 153/A 153M - 05, that may impact the use of this standard. (May 1, 2009)

(1) Revised 4.2 and 4.2,1 to add new zinc standard B 960.

ASTM Inlernational takes no position respecting the vaiidity of any palenl rights asserted in connection with any item montioned
in this slandard. Users of this slandard are expressly advised thal dolarmination of the validity of any such patent rights, and the risk

of infringemsnt of such rights, are enlirely Ihelr ovn responsibiity.

This standard is subject lo ravislon ai any iime by the responsible fechakcal committes and mus! be reviewsd overy five years and
itnot revised, either reapproved o wilhdrawn. Your comments are fnvited gither for ravislon of this standasd or for additional slandards
and should be addressed lo ASTHM Intemalional Headguartess, Your comments will recelve careful considgration al a mesling of the
responsible technlcal commitlee, which you may aftend. If you feel that your comments have nol recelved a falr hearing you should
make your views known fo the ASTR Commilles on Slandards, at the addross shown below.

This standard is copyrighled by ASTM International, 100 Barr Harbor Drive, PO Box CF00, West Conshohocken, PA 13428-2859,
United Stalas, Ingividual reprints (single or multiple copies) of this sfandard may be obtained by contacling ASTM al the above
address or al 610-832-9685 (phone), 610-832-9555 (lax), or servica@astmorg (e-maill; or through the ASTM website
fronvasinnargh
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RFQNo. ONZg & Z0

STATE OF WEST VIRGINIA
Purchasing Division

PURCHASING AFFIDAVIT

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 prospeclive vendor when the vendor or prospective vendor or a related party lo the
vendor or prospective vendor is a deblor and the debt owed Is an amount greater than one thousand dollars In the
aggregale.

DEFINITIONS:

“Debt" means any assessment, premium, penally, fine, tax or other amount of money owed {o the state or any of its
political subdlvisions because of a judgment, fine, permit violation, license assessiment, defaulted workers' compensation
premium, penalty or other assessiment presenlly delinquent or due and required to be paid to the slate or any of ils
political subdivisions, including any interest or addifional penalties accrued thereon.

“Debtor” means any individual, corporation, partnership, association, limited liabllity company or any other form or
business association owing a debt to the state or any of its political subdivisions. “Polilical subdivision" means any county
commission; municipalily; county board of education; any instrumentality established by a county or municipality; any
saparate corporation or instrumentalily established by one or more countles or municlpalilies, as permitted by law; or any
public body charged by law with the performance of a government function or whose jurisdiction is coexlensive with one
or more counties or municipalities, "Related parly” mesans a party, whether an individual, corporation, partnership,
association, limited liabilily company or any other form or business assoclation or other eniity whatsoover, refated lo 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 parly will aclually or by effect receive or control a portion of the benefit, profit or other
consideration from performance of a vendor contract with the parly receiving an amount that meets or exceed five percent
of lhe total contract amount.

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

Under penaily of law for false swearing (West Virginia Code §61-5-3), 1t is hereby cerlified that the vendor affirms and
acknowledges the information In this affidavit and is in compliance with the requirements as stated.

WITNESS THE FOLLOWING SIGNATURE
Vendor's Name: ~ A A7, iz
Authorized Signature: th ﬂo/p%,;;yA’ Date: &3//5’ 7// ga/2.

7
State of %256!’ /eé)fﬂ)/@-“’

Wy Comeriavion Exgires Hovember I, 3020
ISR T e i N = Parchasing Alffdavit (Revised 12/15/08)

Counly of '75;/1.0& , lo-wil:
Taken, subscribed, and sworn to before me this& 7 day of 1‘2—‘36&)/4&;/ 20/ 2.
My Commission explires A Eunes, Z’j 200,
AFFIX SEAL HERE NOTARY PUBLI%&L&@@?
= DO S
= ik Y] o7 5TATE°5§WE E
= 3 NOTARY -
= JENEANE 0. MATTINOLY =
- RAOUTE1 -
= 351 CLEMANS ROMD =
-__-. FLEMINGTON, WY 29317 E




