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FOREWORD

American National Standards Committee B18 for the standardization of bolts, screws, nuts,
rivets, and similar fasteners was organized in March 1922 as Sectional Committee B18 under
the aegis of the American Engineering Standards Committee (later the American Standards
Association, then the United States of America Standards Institute and, as of October 6, 1969,
the American National Standards Institute, Inc.) with the Society of Automotive Engineers and
the American Society of Mechanical Engineers as joint sponsors.

Subcommittee 18 of Committee B18 was established in September 1978 to develop a document
to cover the quality assurance provisions for internally and externally threaded metric fasteners
and accessories or associated parts.

At the March 1979 meeting of Subcommittee 18, it was agreed that the quality assurance
document should be circulated for subcommittee consideration as a proposed standard. Subcom-
mittee acceptance of the content ensued and the document was approved by letter ballot to the
American National Standards Committee B18 on March 21, 1980.

The Standard was subsequently approved by the Secretariat and submitted to the American
National Standards Institute for redesignation as an American National Standard it was desig-
nated ANSI B18.18.2M-1982 and approved on September 14, 1982.

A periodic review of the Standard, undertaken by the Subcommittee in 1985, resulted in
agreement that the document be revised to allow it to be used for inch as well as metric products.

This was done by deleting the word "metric" from the title as well as from each place in the
Standard where it would inhibit the use of the document for inch as well as metric products. By
retaining the "M" in the designator, the Standard can be used for both inch and metric products
without having to change any references made. A proposal containing these changes, as well as
editorial corrections, was prepared and balloted by letter ballot to ASME Committee B18. Follow-
ing approval by ASME, the proposal was submitted to the American National Standards Institute
and designated an American National Standard on January 16, 1987,

A periodic review of the Standard, undertaken by the Subcommittee in 2008, resulted in
agreement that the document be revised. The “M” in the designation has been removed because
this Standard is not solely related to metric fasteners. The restriction of lot size of 250,000 pieces
was removed. The sample sizes were revised to be aligned with those used in ASTM F 1470. This
Standard is now intended to be directly related to determining the acceptability of dimensional
characteristics and the acceptance of chemical and physical characteristics are directed to
ASTM F 1470 when applicable. A proposal containing these changes, as well as editorial correc-
tions, was prepared and balloted by letter ballot to ASME Committee B18.

This Standard was approved by the American National Standards Institute on July 14, 2009.
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CORRESPONDENCE WITH THE B18 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the
consensus of concerned interests. As such, users of this Standard may interact with the Committee
by requesting interpretations, proposing revisions, and attending Committee meetings. Corre-
spondence should be addressed to:

Secretary, B18 Standards Committee

The American Society of Mechanical Engineers
Three Park Avenue

New York, NY 10016-5990

Proposing Revisions. Revisions are made periodically to the Standard to incorporate changes
that appear necessary or desirable, as demonstrated by the experience gained from the application
of the Standard. Approved revisions will be published periodically.

The Committee welcomes proposals for revisions to this Standard. Such proposals should be
as specific as possible, citing the paragraph number(s), the proposed wording, and a detailed
description of the reasons for the proposal, including any pertinent documentation.

Proposing a Case. Cases may be issued for the purpose of providing alternative rules when
justified, to permit early implementation of an approved revision when the need is urgent, or to
provide rules not covered by existing provisions. Cases are effective immediately upon ASME
approval and shall be posted on the ASME Committee Web page.

Requests for Cases shall provide a Statement of Need and Background Information. The request
should identify the standard, the paragraph, figure or table number(s), and be written as a
Question and Reply in the same format as existing Cases. Requests for Cases should also indicate
the applicable edition(s) of the standard to which the proposed Case applies.

Interpretations. Upon request, the B18 Standards Committee will render an interpretation of
any requirement of the Standard. Interpretations can only be rendered in response to a written
request sent to the Secretary of the B18 Standards Committee.

The request for an interpretation should be clear and unambiguous. It is further recommended
that the inquirer submit his/her request in the following format:

Subject: Cite the applicable paragraph number(s) and the topic of the inquiry.

Edition: Cite the applicable edition of the Standard for which the interpretation is
being requested.

Question: Phrase the question as a request for an interpretation of a specific requirement

suitable for general understanding and use, not as a request for an approval
of a proprietary design or situation. The inquirer may also include any plans
or drawings that are necessary to explain the question; however, they should
not contain proprietary names or information.

Requests that are not in this format may be rewritten in the appropriate format by the Committee
prior to being answered, which may inadvertently change the intent of the original request.

ASME procedures provide for reconsideration of any interpretation when or if additional
information that might affect an interpretation is available. Further, persons aggrieved by an
interpretation may appeal to the cognizant ASME Committee or Subcommittee. ASME does not
“approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

Attending Committee Meetings. The B18 Standards Committee regularly holds meetings, which
are open to the public. Persons wishing to attend any meeting should contact the Secretary of
the B18 Standards Committee.
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ASME B18.18.2-2009

INSPECTION AND QUALITY ASSURANCE FOR HIGH-VOLUME
MACHINE ASSEMBLY FASTENERS

1 GENERAL INFORMATION

1.1 Basic Plan Structure

This Standard outlines a Quality Assurance Plan for
internally and externally threaded fasteners and acces-
sories or associated parts. Provisions are included for
sampling plans, inspection frequencies, control proce-
dures, and record keeping.

Included in this plan are fasteners such as those where
a more detailed inspection would enhance mass assem-
bly operation. The quality assurance plan for these fas-
teners relies primarily on increased final inspection
rather than on documented in-process control.

This Standard will be used in conjunction with other
accepted standards for product, testing, gaging, and
material and, therefore, those provisions as well as pack-
aging are not included herein.

1.2 Inspection Levels

The substantial difference in importance to the user
of various characteristics and the dissimilar degrees of
control in manufacture make impractical the subjecting
of all characteristics to the same degree of inspection.
Therefore, three inspection levels have been provided.

Any additional characteristics deemed applicable by
the user that do not appear in the plan shall be explicitly
designated by the user, preferably on engineering draw-
ings and related specifications by the appropriate code
letter at the time of ordering (see Nonmandatory
Appendix B). To assist in arriving at the most appro-
priate inspection level, Fig. A-1 included in
Nonmandatory Appendix A is recommended for
guidance.

1.3 Measuring and Testing Equipment

All measuring and testing equipment shall be system-
atically maintained and controlled as specified in

[SO 17025.

1.4 Basic Plan Outline

The basic plan outline as shown in Fig. 1 is included
to enhance understanding and use.

1

2 FASTENERS FOR HIGH-VOLUME MACHINE
ASSEMBLY APPLICATIONS

2.1 Scope

This Standard is an Acceptance Sampling Plan for
high-volume machine assembly fasteners, accessories,
and associated parts. It establishes specific inspection
functions that must be performed on the finished prod-
uct or at the appropriate stage of manufacturing with
the objective of ensuring that the accepted product con-
forms to all the requirements of engineering drawings,
related standards, and/or specifications.

This plan does not necessitate in-process control; how-
ever, the producer, at his discretion, may apply
in-process control. Adherence to the requirements of this
plan does not release the contractor from the responsibil-
ity of exercising due care in the production of all parts
to the requirements established for all characteristics
shown on engineering drawings and related
specifications.

2.2 Applicable Characteristics

Unless designated characteristics are specifically spec-
ified in the product standard, the applicable characteris-
tics include all characteristics of a part that are described
by engineering drawings and related specifications.
Three levels of inspection — A, B, and C — are provided
in the plan. Alternate levels may be designated by the
user if required. Refer to Fig. A-1 in Nonmandatory
Appendix A to establish alternate levels as required.
Any additional characteristic(s) deemed applicable by
the user and not appearing in the general plan, or charac-
teristics for which the user requires an inspection level
other than that designated in the plan, must be explicitly
requested by the user and shown on drawings or specifi-
cations by the appropriate code letter at the time of
ordering (see Nonmandatory Appendix B).

2.3 Lot Definition

A lot is a quantity of product of one part number made
from one heat of raw material by the same production
process and subsequently submitted for final inspection
at one time. In the case of fasteners assemblies, such as
screw and washer assemblies, the manufacturer shall
maintain lot traceability for all components.

L
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2.4 Records

The supplier shall maintain and provide the purchaser
logs and records of inspections and tests as required by
this plan if requested. Such records shall indicate the
nature and number of observations made, the number
and type of deficiencies found, the quantities of material
or parts approved and rejected, and the nature of the
corrective action taken, as appropriate. Records shall
also include the disposition of rejected parts in accor-

Fig. 1 Basic Plan Outline dance with para. 2.9 and shall be maintained for a mini-

mum of 1 yr from the date of shipment of the parts.

2.5 Purchased Accessories and Parts
Fasteners for high-volume ‘ ) _ .
machine assembly Accessories, services, and partially fabricated parts

(e.g., washers, nuts, blanks, heat treating, plating, etc.)
may be purchased by the prime contractor from subcon-

tractors for use in the production of fasteners, provided
Raw material the following conditions and requirements are met:

checks and records for (a) The prime contractor shall be responsible to the
each mill heat (batch cost, : ;
user for the quality of the final product.

melt, etc.) used
(b) The prime contractor shall be responsible for the

implementation of all requirements of this plan, includ-
ing records.

(c) All lots that are heat treated and/or finished by
a subcontractor and all lots that are processed by a sub-
contractor following heat treatment and/or finishing
operations shall undergo final inspection by the subcon-
B -‘ ———————————— - tractor or the prime contractor.

In-process control
and inspection
at producer’s discretion

——— ———

2.6 Raw Material

Final inspection 2.6.1 General. Raw material (rod, wire, or bar) shall

be reviewed to determine that each coil or bundle has
a mill identification and that each heat (batch, melt, cast,
etc.) is accompanied by a mill certification of analysis

- : or the equivalent. The raw material or its accompanying
Records of final inspection _ . _ _
aintained for a minimum of mill certification shall be inspected prior to release for
1 yr as objective evidence fabrication to verify that it conforms to the material
of conformance requirements specified.

2.6.2 General Quality. One fastener, taken at ran-
dom from representative coils of rod or wire or from
bundles of bars, shall be visually inspected to verity the
general quality of the raw material and its condition
following the forming process. The part shall be exam-
ined for evidence of pipe, cracks, seams, and other sur-

face discontinuities according to applicable
specifications.

2.7 Final Inspection

Each lot of fasteners shall be subjected to a final inspec-
tion. The final inspection is intended to verify lot identi-
fication and to inspect designated characteristics for
conformance to related standards, specifications, and
engineering drawings. Final inspection of any character-
istic may be conducted at any stage of manufacturing

2
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after which that characteristic will not be altered. Rec-
ords of final inspection shall be maintained in accor-
dance with para. 2.4. The dimensional final inspection
requirements are given in Table 1. Sample sizes are then
determined in accordance with Table 2. Chemical, physi-
cal, and mechanical final inspection requirements are
specified in ASTM F 1470.

[f a documented, verifiable, statistically based
in-process inspection system is used by the fastener
manufacturer, inspection sample sizes and reporting

shall be in accordance with specified quality systems
such as ASME, ASTM, or 1SO.

2.8 Acceptance and Rejection

2.8.1 Basis of Rejection. Any coil of rod or wire or
bundle of bars failing to meet the requirements of
para. 2.6 shall be held for disposition.

2.8.2 Acceptance Criteria

2.8.2.1 Dimensional. If a single nonconforming
characteristic is found in final inspection, the lot shall
be held for disposition in accordance with para. 2.9.

2.8.2.2 Chemical and Mechanical. Chemical,
mechanical, and other physical requirements are to be

accepted per the requirements of ASTM F 1470.

2.8.3 Customer Inspection. If on receipt of the mate-
rial the user discovers a single nonconforming part, he

may sample the lot for such nonconforming characteris-
tic(s) in accordance with ASME B18.18.1.

2.9 Disposition of Nonconforming Materials or Parts

Records of disposition shall be maintained in accor-
dance with para. 2.4.

2.9.1 Manufacturer’s Options. The manufacturer
has the choice of the following options in the disposition
of those materials or parts that have been found to con-
tain discrepancies within his plant:

(a) They may be scrapped.

3

(b) They may be 100% sorted and all nonconforming
parts removed.

(c) They may be reworked or reprocessed to correct
the nonconforming characteristic(s).

(d) The customer may be informed of the rejectable
items and his advice requested on their disposition.

If the customer considers that the degree to which the
characteristic(s) deviates from specified requirements
will have no significant effect on the performance of
the parts in their service application, the customer may
authorize release of the parts or materials for completion
of production or for shipment as applicable.

2.9.2 Customer’s Options. The customer shall estab-
lish agreement with the manufacturer on one of the
following options for the disposition of those lots or
parts that have been rejected after receipt from the
manufacturer:

(a) They may be scrapped.

(b) They may be 100% sorted and all nonconforming
parts removed.

(c) They may be reworked or reprocessed to correct
the nonconforming characteristic(s).

(d) If the customer considers that the degree to which
the characteristic(s) deviates from specified require-
ments will have no significant effect on the performance
of the parts in their service application, the customer
may authorize release of the parts or materials for use
and advise the manufacturer.

(e) They all may be returned.

2.9.3 Reinspection. All pieces that have been sorted
and/or reworked in accordance with para. 2.9.1 or
para. 2.9.2 shall be resubmitted for lot sampling and
inspection in accordance with para. 2.7 for the character-
istic(s) found nonconforming and all other characteris-
tics that would be affected by the repair or reprocessing
operation(s). If no parts in the sample inspected are
found nonconforming, the material may reenter the pro-
duction flow or may be approved for delivery or use as
applicable.

L
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Table 1 Final Inspection — Machine Assembled and Other Special Purpose

Fasteners — Nondestructive Tests

Internally Externally
Inspection Threaded Threaded

Characteristic level Parts Parts

1 Body diameter C NA WA
2 Length B NA WA
3  Width across flats B WA WA
4  Width across corners C WA WA
5 Head or nut thickness C WA WA
6  Wrenching height B WA WA
7 Angularity of bearing surface C WA WA
8 Bearing surface diameter C WA WA
9  Head diameter C NA WA
10 Flange diameter C WA WA
11  Flange thickness C WA WA
12  Recess penetration A NA WA
13 Paint diameter B NA WA
14  Countersink diameter and depth C WA WA
15  Thread acceptability [Note (1)] C WA WA
16  Total thread length B NA WA
17  Grip length B NA WA
18  Slot width A WA WA
19  Slot depth A WA WA
20  Slot alignments and location B WA NA
21 Diameter of undercut C NA WA
22 Depth of undercut C NA WA
23 Washer 0.D. C WA WA
24 Washer thickness C WA WA
25  Visual inspection [Note (2)] A WA WA

GEMNERAL NOTES:
(a) WA — when applicable; NA — not applicable,
(b) Refer to para. 2.8.2 for acceptance criteria. Refer to Table 2 for sample size.
NOTES:
(1) ANSI/ASME B1.3M or other applicable standards and at the appropriate inspection level (B or C).
(2) Visual inspection for grade and source identification, presence of finish, duds, surface discontinu-

L

ities, head and/or flange eccentricity, flange flatness, radius under head, type of washer, presence
of locking feature, closeness of thread to head, and general workmanship.
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Table 2 Sample Size

Sample Size

Lot Size A B C
1to?2 2 1 1
3 to 15 3 2 1
16 to 25 4 3 1
26 to 50 5 4 1
51 to 90 6 5 2
31 to 150 7 6 2
151 to 280 10 7 2
281 to 500 11 9 3
501 to 1,200 15 11 3
1,201 to 3,200 18 13 3
3,201 to 10,000 22 15 4
10,001 to 35,000 29 15 il
35,001 to 150,000 29 15 5
150,001 to 500,000 29 15 6
500,001 and over 29 15 7

GENERAL NOTES:

(a) The acceptance number in all cases is zero defects.

(b) Suppliers shall furnish certified test results from which the
shipping lots originated. If certified test reports are not avail-
able, then the supplier must default to Sample Size C and
conduct the test required.

5
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NONMANDATORY APPENDIX A
INSPECTION LEVEL DECISION

Fig. A-1 Inspection Level Decision

Is characteristic classified as
major or minor? (A major characteristic
materially affects the useability
of the product for its intended
purpose; a minor characteristic
does not.)

|s characteristic set by tooling
or material (not subject to rapid
change during production)?

Yes ' Mo Yes ) Mo

Inspection levels

7
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ASME B18.18.2-2009

NONMANDATORY APPENDIX B
ORDERING INFORMATION

B-1 SPECIFICATIONS

When ordering, specify

(a) number and title of document (e.g.,, ASME B18.18.2, Inspection and Quality Assurance for High-Volume
Machine Assembly Fasteners)

(b) exceptions (e.g., thread acceptability shall be based on the thread acceptability paragraph in ASME B1.3 with
an A inspection level)
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ASME Services

ASME is committed to developing and delivering technical information. At ASME’s Information Central, we make every effort to answer your
questions and expedite your orders. Our representatives are ready to assist you in the following areas:

ASME Press

Codes & Standards
Credit Card Orders
IMechE Publications
Meetings & Conferences
Member Dues Status

Member Services & Benefits Public Information

Other ASME Programs Self-Study Courses

Payment Inquiries Shipping Information

Professional Development Subscriptions/Journals/Magazines
Short Courses Symposia Volumes

Publications Technical Papers

How can you reach us? It’s easier than ever!

There are four options for making inquiries™ or placing orders. Simply mail, phone, fax, or E-mail us and an Information Central representative

will handle your request.

Mail

ASME

22 Law Drive, Box 2900
Fairfield, New Jersey
07007-2900

Call Toll Free Fax—24 hours E-Mail—24 hours
US & Canada: 800-THE-ASME 973-882-1717 Infocentral@asme.org
(800-843-2763) 973-882-5155

Mexico: 95-800-THE-ASME
(95-800-843-2763)
Universal: 973-882-1167

* Information Central staff are not permitted to answer inquiries about the technical content of this code or standard. Information as to
whether or not technical inquiries are issued to this code or standard is shown on the copyright page. All technical inquiries must be
submitted in writing to the staff secretary. Additional procedures for inguiries may be listed within.
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