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INTRODUCTION

Throughout this guide the terntietectionand preventionapply to quality control systems. A brief
description of both is provided to assist the purchaser in the application of this guide.

The detection systemnelies on inspection as the primary means of controlling the quality of
furnished material. Methods include in-process and final inspection. In-process inspection is typically
performed by the individual performing the process and generally includes a first-piece inspection by
someone other than the operator. Quality-control inspection may perform audit inspections on the
process output during the course of the production run. In addition, a final inspection is performed by
quality control inspectors according to a prescribed sample plan. The other sample plans utilize zero
defects as their acceptance criteria.

The prevention systerases advanced quality planning in addition to many of the techniques used
in the detection system. Quality planning incorporates a systems approach to quality control that
focuses on defect prevention and continual improvement. In addition, Statistical Process Control
(SPC) is usually applied to control the process, thereby reducing the variability of the output.

I The 1SC-9806-andfor 9000, QS 9000, and-the-ANSHASQE-Q9000 ASQ Q9000, quality system

standards, or a combination thereof, are models that may be used in establishing a prevention-based
quality systems.

1. Scope

1.1 This guide provides sampling methods for determining how many fasteners to include in a random sample in order tc

| determine the acceptability or disposition of a given lot of fasteners.

1.2 This guide is for mechanical properties, physical properties, coating requirements, and other quality requirements specifie
in the standards of ASTM Commlttee F- 16 DlmenS|onaI and thread crlterla samplmg plans are the respon5|bll|ty of ASME
Committee : b accordanc
w&h—ANSHASME—B&B—LB—?rM B18.

1.3 This guide provides for two sampling plans: one designated the “detection process,” as deseribed in 3.1.3, Terminolog
F 1789, and one designated the “prevention process,” as described-n 3.1.8. Terminology F 1789.

2. Referenced Documents
2.1 ANSIASTM Standards:
ASME/ANSHB18-18-3M-Inspection-and-Quality-Assurance

1 This guide is under the jurisdiction of ASTM Committee F16 on Fasteners and is the direct responsibility of Subcommittee F16.93 on Quality Asstisiomte fBr
Fasteners.
[ ] Current edition approvee3uly April 10, 20002. Published-September 2000. May 2002. Originally published as F 1470-93. Last previous editie80#.1470-9
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A8y F 1470 - 062

F 1789 Termmoloqv fGFSﬁeeraJ—P&Fpose F16 Mechanlcal Fast’eners

2.2 ASME Standards:
ASME B18.18.2M Inspection and Quality Assurance for High-Volume Machine Assembly Fasterners

ASME B18.18.3M Inspection and Quality Assurance for Special Purpose Fasteners

FAvaitabte from the American National

2 Annual Book of ASTM Standafds—tﬂs&tute—l—l—W—A—Eﬁd—St—]:&th—F&eeﬁNew#e*k—W Mﬂ:{ﬁl 08

3 Available from-Ad Y A b —26200-La ac-SH 000-Seu
W. 42nd St., 13th Floor New York NY 10036

4-9738. the American National Stastdatdsl1
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ASME B18.18.5M Inspection and Quality Assurance Plan Requiring In-Process Inspection and €ontrols
ASME B18.18.6M Quality Assurance Plan for Fasteners Produced in Third Party Accreditation System
2.3 ASOQ Standards:

ASQ Q9000 Quality Management and Quality Assurance Standards—Guidelines for Selection &nd Use
ASQ Q9001 Quality Management Systéms

ASQ 09002 Quality Systems—Model for Quality Assurance in Production and Instaflation

ASQO Q9004 Quality Management and Quality System Elements—Guidelines for Quality Improvement

2.4 AIAG Standards:

QS 9000 Quality System Requireménts

2.5 1SO Standards:
ISO 9000 Quality Management-and Systéms

ISO 9001 Quallty—Aes&FaHee—Standafds—etﬂdHFHes—feFSeleeﬂen—aF?d Use

ervicing

Manaqement Systems Reqwreménts
ISO 9002 Quality Systems—Model for Quality Assurance in Production and Instaflation

ISO 9004 Quality Management-ane-Quatity-System-Elements—GideélByesems—Guidelines for Improvemehts

3. Terminology

the-assembly-are
3.1 Terms shaII be defmed in accordance wﬁh%e—th&qtrm%&y—ekassembms—de%enﬁn&tm—samme—ﬁe—&ample te
bo he criteria ¢
ih S ablies-will have t

pem{—ef—the—preeessmg—sifrealﬁeflnlnons

3.2.1 inspecetior—processmaterial reviewr—an evaluation by a team-ef-meastringexamining,testing,-gaging,-orusing other
procedures fastener expertste-aseertain determine-the-guatity-orstate-of-detecterrors-ordefects-in,-orotherwise-appraise materi
products,—services;—systems,—or—environments fastener's nonconformance with respeette—a—preestablished standard. fithess

general use, f|tness for intended use, or fitness for speC|f|ed use.

termine

ess itself,

3—1—1—9+andemrandom sampllrlgy—when every fastener in the lot has an equal and independent chance of being chosen as the
sample. The sample may be returned to the lot if it has not been altered or destroyed during the inspection/test upon completic
of sampling.

3.2.3 test —an element of inspection that generally denotes the determination by technical means of the properties or element
of supplies, or components thereof and involves the application of established scientific principles and procedures.

3.2.4 zero defectsn—zero defects applies only to the random sample. It gives a 95% confidence level that the shipping lot is
free from defects.

4 Available from Automotive Industry Action Group (AIAG), 26200 Lahser Rd., Ste. 2000, Southfield, MI 48034-9738.
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4. Significance and Use

4.1 Sampling shall be selected in a random manner, ensuring that any unit in the lot has an equal chance of being chosen.
Sampling should not be localized by selections being taken from the top of a container or from only one container of multicontainer
lots.

4.2 The purchaser should be aware of the supplier’'s quality assurance system. This can be accomplished by auditing the
supplier’s quality system, if qualified auditors are available, or by third-party assessment certification, such as previded-by ASME’s

Fastener-AcereditationProgram—(FAP), QS 9000, ASQ 9000, or ISO 9000.

5. Ordering Information

5.1 The purchaser shall specify at the time of order inquiry, the specification number, the issue date and the sampling plan
(detection process or prevention process) required from the supplier.
5.2 Guidelines for sampling plan selection are provided in Section 6.

6. Selection of Sampling Plans

6.1 Except as specified in 6.2, the detection process sampling level in accordance with Table 1 shall be applied.

6.2 If the manufacturer’s quality system conforms with-ASMEANSI ASME B18.18.5M, B18.18-6M;-ASME-FAP-1, QS 9000,
ANSHASQE ASQ Q9001, Q9002 (up until the year 2003), ISO 9001, or ISO 9002 (up until the year 2003), the manufacturer shall
be permitted to choose between the Prevention or Detection process for inspection and test purposes. Purchasers shall retain th
right to specify the Prevention or Detection process at the time of inquiry or order (see Table 2).

7. Acceptance Criteria

7.1 The acceptance criteria for Table 3 is to accept the lot if zero nonconforming parts are detected, in the random sample and
reject the lot if at least one nonconforming part is detected in the random sample.

8. Disposition of Nonconforming Lots

8.1 SuppliersManufacturer’s Optiors The—supphier—has manufacturer shall choose one of the following options in the
disposition of those fasteners that have been found to centaing nonconformities prior to shipmengt. The fastener manufacturer
shatel maintain records: of disposition.

8.1.1 tetsThey may be scrapped.

81 2tets

8.1.2 They may be 100 % sorted, and all nonconforming parts removed.

1 3 They may be reworked or reprocessed to correct the nonconferming-characteristic{s);f-permitted-by-speeification. See
83
8-14-tets characteristic(s).

8.1.4 The manufacturer may-be-used-as-is~providing-the-purchaseris-informed make concession-by-use-eftherejectable items
a documented internal review procedure -anewritten-approval determine to ship product-thatis-ebtained—TFhis-disposition found

to contain minor nonconformances that are not crltlcal or key characterls'ucs as determmed by the end user. Nonconformance of
critical or key characteristics sha A d authorizing need
approval from the—release.

Note—t—Cattiorn—should end user prior to shipment of product. (See 8.1.6.) (See QS 9000, 4.13.1.2, b.)

8.1.5 They may be-exercised-when-applying regraded for alternative applications. (See QS 9000, 4.13.1.2, c.)
8.1.6 The end user may be informed of the nonconformity or nonconformities and his advice requested on their disposition. The

user may consider the degree-te—use-as-is.” In which-the-interestof safety characteristic(s) deviate(s) from specified requirements
and-guality;alt-use-as-is~conditions-should-have no the significance of the effect-en-the-fastenrer'sintended-application assembly
or performance of the fasteners in their service application. The user may authorize a written release of the fasteners for completion
of production or for shipment, as applicable.

8.2 PurehasersEnd User OptiorsThe—purchaserhas end user shall choose one of the following optiens-in-dispesitioning
nonconforming-ots:

8-21-Lotsmay-berejected-and-returned to forthe-supplier.

82 2-tots-may-be-aceepted—f-noneonforming disposition of those fastenerdots—are-accepted, that have been rejected after
delivery:

8.2.1 The end user considers-therespensibility for degree to whieh-thetetis-borne by characteristic(s) deviate(s) from specified
requirements and the-purehaser,provided effect on their performance-in-the-purchaserissues-a-written-deviation-te-the supplier
relieving-him intended service application. The end user may authorize release-efresponsibility the parts or fastener lots for use.

8.2.2 They may be scrapped.

8.2.3 They may be 100 % sorted and nonconforming parts removed.

8.2.4 They may be reworked or reprocessed to correct the nonconferminrg-product. characteristic(s).
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TABLE 1 Sampling Level for the Detection Process

Note 1—Legend: WA—Where Applicable.
NA—Not Applicable.

Description of Control

Characteristic Sample Level? Internally Threaded Externally Threaded Non-threaded Washers
Parts Parts
Adhesion (coating) C WA WA WA WA
Assembly tension test B NA WA NA NA
Bend, body (nails) A NA NA WA NA
Bend, notched (bolts) B NA WA NA NA
Bend, body (track spikes) C NA NA WA NA
Breaking strength (eyebolts) C NA WA NA NA
Carbide precipitation C WA WA WA WA
Case depth/decarburization C WA WA WA WA
Chemistry® — WA WA WA WA
Compression (washer direct tension) A NA NA NA WA
Cone proof C WA NA NA NA
Drive test A WA WA NA NA
Elongation—Machined specimen C NA WA WA NA
Extension at failure C NA WA WA NA
Grain size€ — WA WA WA WA
Hardness®” B WA WA WA WA
Bend, head (track spikes) C NA NA WA NA
Humidity B WA WA WA WA
Hydrogen embrittlement B WA WA WA WA
Impact C NA WA WA NA
Lubrication B WA WA WA WA
Magnetic permeability B WA WA WA WA
Packaging® — WA WA WA WA
Plating/coating thickness (weight) A WA WA WA WA
Product identification marking” — WA WA WA WA
Proof load—Full size C WA WA NA NA
Reduction of area—Machined specimen C NA WA WA NA
Bend, rivet B NA NA WA NA
Flattening, rivet B NA NA WA NA
Rotational capacity C WA WA NA WA
Salt spray® B WA WA WA WA
Shear strength C NA WA WA NA
Stress corrosion B WA WA WA WA
Surface discontinuities B WA WA WA WA
Surface roughness B WA WA WA WA
Tensile strength—Full size"” C NA WA WA NA
Tensile strength—Machined specimen C NA WA WA NA
Torque' (prevailing) C WA WA NA NA
Torque (torsional strength) C WA WA NA NA
Yield strength—Full size C NA WA NA NA
Yield strength—Machined specimen C NA WA NA NA

A Quantity of samples is in Table 3, Sample Size.

B A certified copy of the material’s chemical or product analysis shall be furnished with each shipping lot, and the shipping lot shall have documentation providing
traceability to this chemical analysis. It is required that the purchaser of the raw material (used to manufacture) shall verify that the material is the material specified on
the purchase order.

€ The steel producer shall provide the steel making practice (course or fine grain) on their certification. The steel producer may specify grain size at their option.

P surface or core, or both, as applicable.

E All packaging requirements shall be in conformance with the applicable packaging standard.

FVisual inspection for conformance.

© Continuous monitoring of salt spray performance in accordance with the recommendation of Table B in Appendix 1 of ASME/ANSI B18.18.2M constitutes compliance
with the requirements for salt spray testing outlined in this table.

H wWedge angle or axial test as applicable.

! Prevailing torque test includes thread start, all specified torque requirements, and retention of locking feature, when applicable.
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TABLE 2 Sampling Level for the Prevention Process

Note 1—Legend: WA—Where Applicable.
NA—Not Applicable.

Description of Control

Characteristic Sample Level*? InternaLI:yathlswreaded Externagér'{:readed Non-threaded Washers
Adhesion (coating) D WA WA WA WA
Assembly tension test C NA WA NA NA
Bend, body (nails) B NA NA WA NA
Bend, notched (bolts) C NA WA NA NA
Bend, body (track spikes) D NA NA WA NA
Breaking strength (eyebolts) D NA WA NA NA
Carbide precipitation D WA WA WA WA
Case depth/decarburization D WA WA WA WA
Chemistry© — WA WA WA WA
Compression (washer direct tension) B NA NA NA WA
Cone proof D WA NA NA NA
Drive test B WA WA NA NA
Elongation—Machined specimen D NA WA WA NA
Extension at failure D NA WA WA NA
Grain size” — WA WA WA WA
Hardness® C WA WA WA WA
Bend, head (track spikes) D NA NA WA NA
Humidity C WA WA WA WA
Hydrogen embrittlement C WA WA WA WA
Impact D NA WA WA NA
Lubrication Cc WA WA WA WA
Magnetic permeability C WA WA WA WA
Packaging” — WA WA WA WA
Plating/coating thickness (weight) B WA WA WA WA
Product identification marking® — WA WA WA WA
Proof load—Full size D WA WA NA NA
Reduction of area—Machined specimen D NA WA WA NA
Bend, rivet C NA NA WA NA
Flattening, rivet C NA NA WA NA
Rotational capacity D WA WA NA WA
Salt spray”’ C WA WA WA WA
Shear strength D NA WA WA NA
Stress corrosion C WA WA WA WA
Surface discontinuities C WA WA WA WA
Surface roughness C WA WA WA WA
Tensile strength—Full size’ D NA WA WA NA
Tensile strength—Machined specimen D NA WA WA NA
Torque”’ (prevailing) D WA WA NA NA
Torque (torsional strength) D WA WA NA NA
Yield strength—Full size D NA WA NA NA
Yield strength—Machined specimen D NA WA NA NA

A Final inspection of a characteristic may be carried out at any stage of manufacture, provided the characteristic is not subject to change in any further manufacturing
or processing operation. Therefore, the testing of those samples may be deducted from the sample level specified.

B Quantity of samples is in Table 3, Sample Size.

€ A certified copy of the material’s chemical or product analysis shall be furnished with each shipping lot, and the shipping lot shall have documentation providing
traceability to this chemical analysis. It is required that the purchaser of the raw material (used to manufacture) shall verify that the material is the material specified on
the purchase order.

D steel making practice (course or fine grain) shall be included with the material producer’s chemical analysis report.

E Surface, core, or both, as applicable.

F All packaging requirements shall be in conformance with the applicable packaging standard.

€ Visual inspection for conformance.

H Continuous monitoring of salt spray performance in accordance with the recommendation of Table B in Appendix 1 of ASME/ANSI B18.18.2M constitutes compliance
with the requirements for salt spray testing outlined in this table.

"Wedge angle or axial test as applicable.

7 Prevailing torque test includes thread start, all specified torque requirements, and retention of locking feature, when applicable.
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TABLE 3 Sample Size

Note 1—The acceptance number in all cases is zero defects.

Sample Size

Lot Size
A B C D
2to 15 3 2 1 A
3to 15 3 2 1 A
16 to 25 4 3 1 A
26 to 50 5 4 1 A
51 to 90 6 5 2 1
91 to 150 7 6 2 1
151 to 280 10 7 2 1
281 to 500 11 9 3 2
501 to 1200 15 11 3 2
1201 to 3200 18 13 3 2
3201 to 10 000 22 15 4 3
10 001 to 35 000 29 15 4 3
35001 to 150 000 29 15 5 3
150 001 to 500 000 29 15 6 4
500 001 and over 29 15 7 5

A Suppliers shall furnish certified test results from which the shipping lots
originated. If certified test reports are not available, then the supplier must default
to Sample Size C and conduct the tests required.

8.2.5 They may be returned.

8.3 Distributor Options—The distributor shall choose one of the following options for the disposition of those fastener lots that
have been rejected after delivery.

8.3.1 They may be scrapped.

8.3.2 They may be 100 % sorted, and nonconforming parts may be removed with the written agreement of the mafufacturer.

8.3.3 They may be reworked or reprocessed to correct the nonconforming characteristic(s) with the written agreement of the
manufacture?.

8.3.4 They may be returnéd.

8.4 Reinspection-WAIl fastener lots that have been sorted, reworkee;-orreproecessing-is-performed-te_correct reprocessed, ol
a-henconferming-tem,thatdot combination thereof, under the jurisdiction of the manufacturer or distributor shall be reinspected
en—completion—of for the characteristic(s) found nonconforming and all other characteristics that would be affected by the
reworking or reprocessing operation(s). If no parts inspected are found nonconforming, the fastener lots may be approved fc
delivery or use, as applicable. Relnspectlon shall be performed using the same or a more strmgent samgle plan that was used
detecting the original nonconformanee- a-affected
the-rework. The acceptance level shall be in accordance Wlth 7.1.

9. Control of Measuring and Test Equipment

9.1 Control should be maintained over all measuring and test equipment to provide confidence in decisions or actions based ¢
measurement or test data. As a minimum, these controls shall follow the guidelines provided in ISO 9664,-6r-ANSI/ASQC ASQ
Q9004, on the portion that details the control of measuring and test equipment.

10. Keywords

10.1 detection systems; fasteners; inspection for mechanical properties; performance requirements; prevention systems; qual
requirements; sampling plans; selection and size; statistical process control

5 In general, product standards specify requirements for manufacturers’ markings. Lot control, invoice information, and packaging may beiesetiédsnotification
of the manufacturer.

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.
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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).



