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Standard Specification for

Autocatalytic Nickel Boron Coatings for Engineering Use 1

This standard is issued under the fixed designation B 607; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope NizB (211) and (311), increasing the hardness to greater than

1.1 Nickel boron coatings are produced by autocatalytict000 HKy oo for Type 2 coatings. _
(electroless) deposition from aqueous solutions. These solu- 1.7 The nickel boron coatings are microporous and offer
tions contain either an alkylamineborane or sodium borohylimited corrosion protection. Their columnar structure, how-
dride as a reducing agent, a source of nickel ions, a buffe€Ver; IS beneﬁmgl in redgcmg wear because it provides a means
complexant, and control chemicals. of trapping lubricants W|th|n the surface of the ganed part.

1.2 This standard describes the requirements for coatings of 1-8 This document describes only autocatalytic nickel boron
autocatalytic nickel boron deposited from aqueous solution§0atings that have been produced without use of external

onto substrates for engineering use. The specification classifi€dectric sources. _
these coatings into two types: 1.9 The following hazards caveat pertains only to the Test

1.2.1 Type 1 coatings have a boron content of 0.1 to less Methods section of this specificatiofihis standard does not
than 3.5 mass percent with the balance nickel. purport to address the safety problems associated with its use.

1.2.2 Type 2 coatingshave a boron content of 3.5 to 6 mass It is the_responsibility of the user of this standard to es_tablish
percent and a minimum of 90 mass percent nickel. appropriate safety and health practices and determine the
1.3 The coatings are hard and uniform in thickness, even ofiPPlicability of regulatory limitations prior to use.
irregular shaped parts, and used in a wide range of applications.nore 1—The following AMS standards are not requirements. They are
1.4 Process solutions formulated with an alkylamineboraneeferenced for information only: AMS 2399 and AMS 2433.
usually produce coatings that contain 0.1 to 3.5 % boron. Thin
coatings of this type provide bondability and solderability on2- Referenced Documents
electronic components such as lead frames, electrical contacts,2.1 ASTM Standards:
and headers. To maintain solderability, these coatings are B 374 Terminology Relating to Electroplatifig
generally not heat treated. B 487 Test Method for Measurement of Metal and Oxide
1.5 Process solutions formulated with sodium borohydride  Coating Thickness by Microscopical Examination of a
are strongly alkaline and are frequently used to plate steel and Cross Sectioh
titanium parts to impart surface hardness and wear resistanceB 567 Test Method for Measurement of Coating Thickness
properties. Deposits produced from these processes can contain by Beta Backscatter Methéd
3 to 5 % boron and thallium or other metals which are used to B 568 Test Method for Measurement of Coating Thickness
stabilize the plating solution and modify the coating properties. by X-Ray Spectrometrdy
1.6 The physical and mechanical properties of these depos- B 571 Practice for Qualitative Adhesion Testing of Metallic
its such as density, hardness, stress, and melting point will vary ~ Coating$
with the boron content. The variation of boron content also B 578 Test Method for Microhardness of Electroplated
affects the quantity and structure of nickel boride precipitated Coating$
during heat treatment. In the as-plated condition the deposit B 602 Test Method for Attribute Sampling of Metallic and
consists of a predominantly amorphous mixture of nickel and  Inorganic Coatings
boron with a hardness of about 700 HKN. When the depositis B 656 Guide for Autocatalytic (Electroless) Nickel-
heated above 300°C the nickel crystallizes, forming nickel  Phosphorus Deposition on Metals for EngineeringUse
clusters of Ni (111) and boron precipitates as nickel boride, B 667 Practice for Construction and Use of a Probe for
Measuring Electrical Contact Resistafice
B 678 Test Method for Solderability of Metallic-Coated
Products

1 This specification is under the jurisdiction of ASTM Committee B08 on
Metallic and Inorganic Coatings and is the direct responsibility of Subcommittee
B08.08.01 on Engineering Coatings. e
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approved in 1991. Last previous edition approved in 1998 as B 607 — 91 (1998).  * Annual Book of ASTM Standardgol 03.04.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.



A8y B 607 - 91 (2003)

B 697 Guide for Selection of Sampling Plans for Inspection 4.2.1 Class 1—Parts are supplied as plated with no post heat
of Electrodeposited Metallic and Inorganic Coatifigs treatment.
B 762 Test Method of Variables Sampling of Metallic and 4.2.2 Class 2—Parts are heat treated after plating to increase
Inorganic Coatings hardness. The coating is heat treated at 365 to 385°C for 90
D 2670 Test Method for Measuring Wear Properties ofmin (see 7.2.4).
Fluid Lubricants (Falex Pin and Vee Block Meth6d) 4.2.3 Class 3—Parts are heat treated after plating at 180 to
D 2714 Test Method for Calibration and Operation of the200°C for 2 to 23 h to improve coating adhesion on steel and
Falex Block-on-Ring Friction and Wear Testing MacHine for hydrogen embrittlement relief of steels (see 7.2.4).
E 39 Test Methods for Chemical Analysis of Nickel 4.2.4 Class 4—Parts are heat treated after plating at 120 to
F 519 Test Method for Mechanical Hydrogen Embrittle- 130°C for a minimum © 1 h to improve adhesion on
ment Evaluation of Plating Processes and Service Envirorheat-treatable (age-hardened) aluminum alloys and carburized

ment§ steels (see 7.2.4).
2.2 Aerospace Materials Specifications: 4.2.5 Class 5—Parts are heat treated after plating at 365 to
AMS 2399 Electroless Nickel-Boron Platihg 375°C for a minimum 64 h to improve adhesion on titanium
AMS 2433 Electroless Nickel-Thallium-Boron Platihg and titanium alloys (see 7.2.4).
2.3 U.S. Government Standards: 4.3 The classification by grade establishes the minimum
MIL-STD-105 Sampling Procedures and Tables for Inspecthickness of the coating:
tion by Attribute$ 4.3.1 Grade A—Parts are plated to a minimum coating
MIL-STD-13165 Shot Peening of Metal Pdtts thickness of 0.5 pm.
] 4.3.2 Grade B—Parts are plated to a minimum coating
3. Terminology thickness of 12 pm.
3.1 Definitions—Many terms used in this standard are 4.3.3 Grade G—Parts are plated to a minimum coating
defined in Terminology B 374. thickness of 25 pum.
3.2 Definitions of Terms Specific to This Standard: 4.3.4 Grade D—Parts are plated to a minimum coating

3.2.1 cold shut—a void on the surface which has been thickness of 75 um.
icr:gsed by machining and then partially opened through cIear‘E_—)_ Ordering Information
3.2.2 hot halide stress-corrosion crackirga type of me- 5.1 The purchaser should be aware of several processing
chanical failure produced by halogenated solvents that haveonsiderations or options available to the processor and when
been absorbed onto titanium and then in the presence of he@fdering should supply the information described in 5.1.1
cause microcracking, and the loss of mechanical strength. through 5.1.15 in the purchase order and drawings. .
3.2.3lap cracks—a surface imperfection caused by cold ©.1.1 Title, ASTM designation, and year of issue of this
working of steels producing a void which can be duplicated insPecification. - _ - _
the deposit. 5.1.2 Composition and metallurgical condition of the basis
3.2.4 significant surface-those substrate surfaces which metal, assemblies of dissimilar materials must be identified.
the coating must protect and that are essential to the appear-5-1.3 Classification of the coating: type, class, and grade for

ance. this specification (see Section 4).
5.1.4 Minimum thickness required on the significant sur-

4. Classification face, and any maximum dimensions or tolerance requirements,
4.1 The classification by type of these coatings establishg any (see 7.2.2). _ _

the amount of boron in the alloy. 5.1.5 Method of adhesion testing from Test Method B 571
4.1.1 Type +—Coatings shall contain 0.1 to less than 3.5t0 be used in acceptance requirements (see 8.3).

mass percent boron with the balance nickel. 5.1.6 Requirements for certification and test reports (see
4.1.2 Type 2—Coatings shall contain 3.5 to 6 mass percent>€ction 11).

boron and a minimum of 90 mass percent nickel. 5.1.7 Requirements for heat treatment of the part(s) for

4.2 The classification by class of these coatings establishédress relief prior to plating (see 7.2.4). _
the post treatment to be performed on the part(s). The post 9-1.8 Optional sampling plan for lot inspection of the part(s)
treatment steps are designed to reduce the potential fégee 9-1 and 13.1). ) , o
hydrogen embrittlement, increase the adhesion of the coating 5-1-9 Increased sampling frequency, if any, for qualification
to the substrate, improve the fatigue properties of the part(sfests (see 7.3).

and increase the wear resistance and hardness of the coating-1.10 Supplemental requirements for shot peening of the
part(s) (see 12.1).

5.1.11 Supplemental requirements for wear testing (see 12.2

“ Annual Book of ASTM Standaidébl 05.01. and 12.3). . .
5 Discontinued; se@994 Annual Book of ASTM Standardl 03.05. 5.1.12 Supplemental requirements for heat treatment in
° Annual Book of ASTM Standardebl 15.03. vacuum or inert or reducing atmosphere (see 7.2.1 & 12.4).

7 Available from Society of Automotive Engineers, Inc. (SAE), 400 Common- R B
wealth Drive, Warrendale. PA 15096 5.1.13 Supplemental contact resistance requirements (see

8 Available from Standardization Documents Order Desk, Bldg. 4 Section D, 70012-5)- . )
Robbins Ave., Philadelphia, PA 19111-5094, Attn: NPODS. 5.1.14 Supplemental solderability requirements (see 12.6).



A8y B 607 - 91 (2003)

5.1.15 Supplemental U.S. Government requirements, if any 7.2.3 Adhesior—The coating shall pass the adhesion test of

(see Section 13). Test Method B 571 as specified in the ordering information
(see 5.1.15).
6. Materials and Manufacture 7.2.4 Heat Treatment
6.1 Pretreatment—Parts can be processed in accordance 7.2.4.1 All steel part(s) with a tensile strength of 1000_MPa
with Practice B 656. or greater shall be heat treated at 9A5°C for stress relief

6.1.1 A suitable method should be used to remove surfac'ﬁn accordar_me with Table 1 befor? plating anq baked within 3
after plating for hydrogen embrittlement relief.

oxides and foreign materials which can cause poor adhesion 7.2.4.2 Class 2 coated part(s) shall be heat treated after

and increased porosity. P . S .
6.1.2 A suitable method should be used to condition an(ﬂ(att%r;gdlgp%i?rdance with Table 2 for precipitation hardening
activate the surface so that an adherent coating will b€ 7 5 4 3"Heat treatment for Class 3 coated steel part(s) shall

produced. _ o be in accordance with Table 1.
_ 6.2 Basis Material and Workmanship Nickel boron coat- 75 4.4 Heat treatment for Class 4 and 5 coated part(s) other
ings will replicate the surface finish of the basis material.\han steel basis material shall be in accordance with Table 3.
Imperfections in the surface of the basis material including 7 3 Qualification RequirementsCoating and process at-
scratches, porosity, pits, inclusions, roll and die marks, laRsiputes that require testing on a monthly basis, or more
crack, burrs, cold shuts, and surface roughness that coulgaquently when specified in the ordering information by the
adversely affect the_ coating shou!d be brought to the atte“t'oﬁurchaser. Atest specimen or part, processed in a manner that
of the purchaser prior to processing (see 7.2.1). duplicates the characteristics of production parts, shall be
6.3 Stress Reliet-Surface-hardened parts can require stresgroduced and used in these tests.
relief before plating. The stress relief heat treatment can reduce 7.3 1 Hardness—The hardness of the Type 2, Class 2, Grade
the hardness of some alloys and should therefore be reviewgtlgng D coating shall be not less than 1000,kas measured
by all parties before processing (see 5.1.7 and 7.2.4). Shortgy, Test Method B 578.
times and higher temperature can be used if the resulting loss 7.3 » Compositior~The coating composition produced
of surface hardness is acceptable to the purchaser. from the process shall be analyzed for nickel and boron. The
6.4 Hydrogen Embrittlement Relief Hydrogen embrittle-  alloy produced shall be within the range specified for the
ment of high strength steels can be initiated by several differenoating type.
processing operations. Exposure of the parts to hydrogen 7.3.3 Hydrogen EmbrittlemertThe process and coating
sources will generally induce the condition. Care must beshall be evaluated for freedom from hydrogen embrittlement
exercised whenever high strength steel is processed to enswfd pass requirements of Test Method F 5109.
minimal exposure and timely relief treatment.
6.5 Stress-Corrosion CrackirgTitanium and titanium al- 8. Test Methods
loys are subject to stress-corrosion cracking after processing. 8.1 Test Specimens
Pretreatment solutions including rinses should not contain 8.1.1 When separate test specimens are required, the num-
methanol, halogenated hydrocarbon, or more than 50 ppmer to be used, the material from which they are to be made,
chlorides, all of which can cause subsequent stress-corrosicihd their shape and size shall be specified by the purchaser.

cracking when the parts are heated to 260°C or higher. 8.1.2 When separate test specimens are used for acceptance
or qualification testing of the coating, the specimens shall be
7. Requirements made of the same material as the part(s), have the same

7.1 Process—The nickel boron coatings shall be produced Metallurgical condition as the pari(s), and be processed with
by autocatalytic nickel deposition from agueous solutions. ~ the part(s). _

7.2 Acceptance RequirementShe acceptance require- 52 Thickness-The thickness shall be measured at any
ments in 7.2.1 through 7.2.4 are required for all lots of part(s)P!2c€ on the significant surface designated by the purchaser,
Each lot of part(s) shall be sampled with the recommende nd the measurement shall be made with an accuracy of better
procedure described in Section 9 of this specification. than 10 % by a method selected by the purchaser. Fig. X1.1

7.2.1 Appearance-The coating shall have a uniform ap- describes the density of these coatings in relationship to their

pearance without visible imperfections such as blisters, pitst,)Oron content.

pimples, and cracks.
7.2.1.1 Imperfections that arise from the surface conditionTABLE 1 Heat Treatment for Stress Relief Before Plating and for

of the basis metal and that cannot be removed using conven- Hydrogen Embrittlement Relief After Plating
tional metal finishing techniques and that persist in the coating Nore 1—Heat treatment for stress relief of surface hardened steels
shall not be cause for rejection. prior to plating shall be 14@ 10°C for 5 h.

7.2.1.2 Dl_sco_loratlon Caused_ by heat treatment _shall not be  onsie strength steel, MPa Heat irigt()mfni,sin(i:nihmum,
cause for rejection unless specified in the ordering information a - :
(see 5.1.12 and 12.4). 1000 to 1450 2

. . . 1450 to 1800 18
7.2.2 Thickness-The coating thickness shall be measured over 1800 >3

and conform to the specified grade.
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TABLE 2 Heat Hardening of Nickel Boron Deposits 8.4 Compositiom
Temperature, °C Time, min 8.4.1 Inductively Coupled PlasmaChemical analysis by
875 + 10 90 inductively coupled plasma—Dissolve approximately 50 mg

of a foil sample in 50 mL of 100 % warm reagent grade nitric
acid. Analyze the solution for nickel at 232.00 nm, boron at

TABLE 3 Post Heat Treatment for Class 4 and 5 Coati . .
ost Heat Treafment Tor ~1ass 4 and > ~-oalings 241.77 nm, and any other alloying element at an appropriate

s femperaiure. Time. mimum. wavelength. From the results of the analysis calculate a
Class 5 370+ 5 4 fraction of the boron or alloying element divided by the total of

boron, nickel, and alloying element. Report the percent boron
) ) ) o and alloying element if present in the coating.

8.2.1 Weigh, Plate, Weigh MethedUsing a similar sub- g 4 5 Other Chemical MethodsDetermine mass percent
strate material, weigh to the nearest milligram before and afteg;cke| content according to Methods E 39 on known weight of
plating. Calculate the thickness from the increase in masgjenosit dissolved in nitric acid. The determination of mass
surface area, and density of the coating. percent boron content may be accomplished by an appropriate

Note 2—The density of the coating will decrease as the mass perceranalytical method (such as atomic absorption spectroscopy).
boron in the coating increases. For Type 1 coatings the density iReport the percent boron and alloying elements if present in the
approximately 8.7 g/cfand for Type 2 coatings it is approximately 8.2 coating.
glcnt (see Appendix X1).

8.2.1.1 Example 9. Sampling
) 10X W 9.1 The sampling plan used for the inspection of a quantity
Thickness, um= A= (@) of coated parts (lot) shall be as described in Test Method

B 602, unless otherwise specified by purchaser in the purchase
order or contract (see 5.1.8 and 13.1).

where

W = mass gain, mg, Note 4—Usually, when a collection of coated parts (the inspection lot;
A = area of pIating, cn{ and see 9.2) is examined for compliance with the requirements placed on the
D = density of deposit, g/CFn parts, a relatively small number of parts—the sample—is selected at

; i ; ;. random and inspected. The inspection lot is then classified as complying
8.2.2 Metallographic Sectioning-Plate a specimen of simi or not complying with the requirements based on the results of the

lar composition and metallurgical condition to th_e part(s) beanspection sample. The size of the sample and the criteria of compliance
plated, or use a sample from the lot, cross-section, mount, ange getermined by the application of statistics. The procedure is known as
polish. Using a calibrated Vernier microscope, examine th@ampling inspection. Test Method B 602, Guide B 697, and Method B 762
thickness of the deposit and average over 10 readings usimgntain sampling plans that are designed for the sampling inspection of

Test Method B 487. coatings.
Test Method B 602 contains four sampling plans, three for use with tests

Nore 3—Microscopic metallographic sectioning is dependent on theihat are nondestructive and one for use with tests that are destructive. The
sample preparation. purchaser and producer may agree on the plan(s) to be used. If they do not,
8.2.3 Micrometer Method-Measure the part(s) or test a Test Method B 602 identifies the plan to be used.
coupon in a specific area before and after plating using a Guide B 697 provides a large number of plans and also gives guidance

suitable micrometer. Ensure that the specimen is at the sanm®®@ the selection of a plan. When Guide B 697 is specified, the purchaser
and producer need to agree on the plan to be used.

tempe_rature for each measurement and that the surface ME351ethod B 762 can be used only for coating requirements that have a
sured is smooth. numerical limit, such as coating thickness. The test must yield a numerical
8.2.4 Beta Backscatter MethedThe coating thickness can value and certain statistical requirements must be met. Method B 762
be measured by the use of a beta backscatter device using Tesbtains several plans and also gives instructions for calculating plans to
Method B 567. This technique measures the mass per unit aréget special needs. The purchaser and producer may agree on the plan(s)
of the coating applied over the substrate and is displayed 48 be used. If they do not, Method B 762 identifies the plan to be used.
thickness. The use of the beta backscatter method is restricted9.2 An inspection lot shall be defined as a collection of
to basis metals that have an atomic number less than 18 @oated parts that are of the same kind, that have been produced
greater than 40. The instrument shall be calibrated witho the same specification, that have been coated by a single
specimens having the same basis material and coating compproducer at one time or approximately the same time under
sition as the part(s). essentially identical conditions, and that are submitted for
8.2.5 X-Ray SpectrometrrThe coating thickness can be acceptance or rejection as a group.
measured by X-ray spectrometry using Test Method B 568. 9.3 If separate test specimens are used to represent the
This techniqgue measures the mass per unit area of the coatipgrt(s) in the test, the number shall be that required in 8.1.
applied over the substrate and is displayed as thickness. It can o ]
only be used for coatings of known boron content. ThelO. Rejection and Rehearing
instrument shall be calibrated with specimens having the same 10.1 Part(s) that fail to conform to the requirements of this
basis material and coating composition as the part(s). standard may be rejected. Rejection shall be reported to the
8.3 Adhesior—Adhesion of the coating to the basis material producer promptly in writing. In the case of dissatisfaction
shall be evaluated using one of the procedures described in Testth the results of a test, the producer may make a claim for a
Method B 571 (see 5.1.5). rehearing. Coatings that show imperfections may be rejected.
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11. Certification adhesive wear resistance using Test Method D 2714 or D 2670.
11.1 When specified in the purchase order or contract, th&he wear rate shall be specified by the purchaser and agreed to
purchaser shall be furnished certification that the samplegy the producer. - _
representing each lot have been processed, tested, and in-12-4 Inért Atmosphere-When specified by the purchaser in
spected as directed in this specification and the requirement@€ ordering information, the coating shall be heat treated in a

have been met. When specified in the purchase order ¢f&cuum oran inert or reducing atmosphere to prevent surface

contract, a report of the test results shall be furnished. oxidation of the coating. 3
12.5 Contact ResistaneeWhen specified by the purchaser

12. Supplementary Requirements in the ordering information, the coating shall be tested for
' . . ) contact resistance using Practice B 667.
12.1 Shot Peening-When specified by the purchaserin the 15 g so|derability—When specified by the purchaser in the

ordering information, the part(s) shall be shot peened prior t%rdering information, the unaged coating shall pass Test
plating in accordance with MIL-STD-13165. Method B 678.

12.2 Abrasive Wear—When specified by the purchaser in
the ordering information, the coating shall be tested forl3. Special Government Regulations
abrasion wear resistance using the procedure described in13.1 Sampling—The producer when plating part(s) for the
Appendix X2 of this specification. The coating shall meet au.S. government and military use shall use a sampling plan
maximum wear rate which is specified by the purchaser anétrom MIL-STD-105.
agreed to by the producer. 13.2 Shot Peening-High strength steel part(s) processed
12.3 Adhesive WearWhen specified by the purchaser in for U.S. government and military use shall be shot peened in
the ordering information, the coating shall be tested foraccordance with MIL-STD-13165.

APPENDIXES
(Nonmandatory Information)

X1. DENSITY OF NICKEL BORON COATINGS

X1.1 Many thickness test methods measure the mass p&fl.1 can be used to determine the density of nickel coatings
unit area and display the thickness in linear units. These testith varying boron contents.
methods require a density factor to calculate the thickness. Fig.

FIG. X1.1 Density of Nickel Coatings with Varying Boron Content
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X2. TABER ABRASER WEAR TEST METHOD

X2.1 Scope X2.3 Procedure

X2.1.1 This test method will evaluate the resistance of the X2.3.1 Plate three specimens with 0.001 in. (25 um) of
coating to abrasive wear. The test is performed on a rotatingickel boron coating.
plated panel that is abraded by two rotating rubber wheels. The x2 3 2 Heat treat the specimens for 3#5L0°C for 90 min.

panel is weighed before and after each 1000 cycles for weight w5 3 3 aprasion test the specimens. For each of the three
loss determination. Duration of the test is 5000 cycles and 'Epecimens follow X2.3.3.1 through X2.3.3.6:

can be extended to 25 000 cycles. X2.3.3.1 Smooth the coating for 1000 cycles to remove any
Note X2.1—Variations in results have been attributed to the humidity surface roughness. The wheels shall be loaded with 1000 g
in the laboratory and the storage conditions of the CS-10 wheels. Cargjjth the vacuum on high for the entire test.

should be taken to control the humidity between tests as recommended by : :
the equipment manufacturer. X2.3.3.2 Cool and weigh the specimen to the nearest 0.1

. mg.
X2.1.2 The results are variable between tests and therefore y5 3 3 3 prass the CS-10 wheels with a CS-11 disc for 50
three plated test specimens should be tested to 6000 cycl

cles.
each. The results should be averaged without the first 100 . . .
cycles and the abrasion wear resistance reported. X2.3.3.4 Abrasion test the coating with a 1000 g load for
1000 cycles.
X2.2 Apparatus ° X2.3.3.5 Repeat X2.3.3.2, X2.3.3.3, and X2.3.3.4 until a

X2.2.1 Taber Abraser Wear Testing UritThe unit must be total of 6000 cycles have been accomplished for each speci-

capable of loading with a 1000 g load and operating with aM€n-

vacuum. X2.3.3.6 Determine the relative humidity in the test area
X2.2.2 Abrasive Wheels- Use CS-10 (resilient rubber) and report it with the wear results.

Taber wheels. To reface the wheels use CS-11 discs. . . : :
X2.2.3 Test Specimens Test specimens shall be made rechnT%]ﬁazed;?;iggﬁ;g?em should be operated using manufacturer's

from 20 gage CR steel 4 by 4 in. (100 mm by 100 mm by 1.3

mm) with a 0.250-in. (6.35-mm) hole in the center. X2.4 Reporting
X2.2.4 Analytical Balance Capable of weighing 150 ¢

0.1 mg X2.4.1 Determine the average weight loss in milligrams for

each specimen per 1000 cycles (Taber Wear Index) and the
mean weight loss per 1000 cycles for all specimens. Report the

°The Taber Abraser Wear Testing Unit, abrasive wheels and discs, and tef1€an and .Standard deviation for the coating and the humidity
specimens are available from Teledyne Taber, North Tonawanda, NY 14120. durlng testlng.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



