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INFORMATION SHEET ON FEDERAL STANDARDS

This Federal Standard is issued in loose-leaf form to permit the
insertion or removal of new or revised pages and sections.

1 yvev AP ~E T dmamm]l O+ arnAdavHdas oh vl Vo 11
All users of Federal Standards should keep them up to date by
inserting revised or new pages as issued and removing superseded and

New and revised pages will be issued under Change Notices which will
be numbered consecutively and will bear the date of issuance. Change
Notices should be retained and filed in front of the Standard until such
time as they are superseded by a reissue of the entire Standard.

FOREWORD

This section was developed to provide inspection methods for acceptance

of products, which use 60° symmetrical inch and metric screw threads, by
the Federal Services. It was originally developed and widely circulated

~~ced Section 20 of the National Rurean of Standards [NRQ\ Randbook

as Proposed Section 20 of the Nationai Bur
H28 by the ntememﬁ'mnfa'l Screw-Thread Comnittee (ISTC) prior to its
termination November 1976. Responsibility for the standard was then

FED-STD-H28/20 was prepared by the Defense Industrial Supply Center

(DLA-IS). It incorporated the American National Standard for Screw-Thread
Gagmg Systems for Urufled (inch) Screw-Threads and applied this to both
h +h
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FED-STD-H28/20A was an updated version of FED-STD-H28/20. 1In it, the
requirements of ANSI/ASME Bl.3M-1986 replaced those of ANSI Bl.3-1979.

FED-STD-H28/20B 1s an updated version of FED-STD-H28/20A. 1In it, the
e of ANSI/ASME Bl.3M-1986.

requirements of ASME Bl.3M-1552 replace thos
Significant changes include the following: (1) incorporated requirement
of Change Notice 1 dated 22 February 1991; (2) deleted internal thread

snap gages; (3) added permission to use unllsted gages or measuring
devices if results correlate with those listed; (4) added evaluation of
surfaces texture by visual or tactile calpa.rlson with texture specimens;
(5) added linear and coordinate measuring machines for use in product

thread evaluations; (6) noted that even and odd-lobed out-of-roundness
e e e = e o b P EE et Ter Ao 4.-. Fr vty

variations may lnnuence alaneter measurements differently depending upon
SJ..\j

D-S
~F
UL
)

q
f
g
G
g
¢
g
=
ol
&
fé
P
T
E
(':
rcu

11



Table

Downloaded from http://www.everyspec.com
FED-STD-H28/20B

10 March 1994

Page

—

1
:
E
}
|

Lo AVNCLGALCAAAAL UVALLUULICIILD s s e v e v osvsevsvvccsccccosnscsooese

.

[SANICAIRG RGN, )
N U W N

v o;m
\0 o

,5:
3
i
B

w

(U8}

Inspection methods and their selection .....

Established svstams

AL A dtTAIAR S JO VAR e 00 cs 00 s0rserrrssresecne

]

2 SeleChiOn .soeeesssscsssscsssssscsscssssccs
5
6

b bdwww

Small lot and nonstandard size part

CONS1AEratioNS. cceeeesesecccocaacercannnes

ot alaa 134+

m—\JC}:ILQLJJ.J..LL}’ teesccersesesescecsssencssenons
Special inspection considerations ..........
In-process CONtrols ....eeeeesescncescacsone
Designation of inspection method ...........
Referee gaging c..ccececeeccecesssscccccccnss
Indicating gages and measuring instruments -

special requ:;.renents crecetcsscectanntnnnnns
Workmanship féq‘liirél_renr_s for gages .........

A tatavay o ~F e )
Calibration and inspection of gages and

measuring instruments ..........c..... 9

SNSoooochu

[eo RN

TABLES

Calibration requirements and standards,
external product thread gages ....c.einenen 10

- ) . — .
Calibration requirements and standards,
Y ey v *~a - o 19
internal product thread JAgES ceevecccancne 10
Calibration requirements, setting gages ... 24

i1l



Downloaded from http://www.everyspec.com

FED-STD-H28/20B
10 March 1994

SECTION 20 - INSPECTION METHODS FOR ACCEPTABILITY OF
T A AN MT C/ILY. MDY A NG
UINJ , Il AND 'Y OURGW= L TIGALD

N, UNR,

1. Scope.

1.1 This standard establishes the Federal Services’ approved
inspection and referee methods for inch and metric module (UN, UNR, UNJ, M
and MJ) screw threads. The standard may also be applied for Class 5

P SRR

.LHLB.L rerence L_LL LIL[.Ed(lb .

1.2 The annn(*f1nn method selected to ennralfy nrodiuct threads’

acceptability for the Federal Services shall be in accordanoe with this
standard.

2. Referenced documents.

& AY vrrniact £ Ay A € ~>n

The issues of the following documents in
~r A

.
effect on the date of invitation r bids or requesc 1Or proposal iomm a
part of this st,_nd.‘_.a.rd to the extent specified herein.

FEDERAI, _STANDARDS

FED-STD-H28/1 - Namenclature, Definitions and Letter Symbols
for Screw Threads

FED-STD-H28/6 - Gages and Gaging for Unified Screw Threads -
N and UNR Thread Forms

TAA A4 saareD

FED-STD-H28/22 - Gages and Gaging for Metric Screw Threads -
M and MJ Thread Forms

(‘m—lOS = Callﬁ..., IMA.L\.‘A.ulctCJ. (II‘ASlde, v

Gage, Depth Micrameter

(Activities outside the Federal Govermment may obtain copies of
Federal specifications, standards, and cammercial item descriptions as
outlined under General Information in the Index of Federal Specifica-
tions Standards, and Camexcial Item Descriptions The Index, which

AL

riptliin Sasis b‘y the Sﬁyc' erintendent of Do Docurents, U.S. Govermment
Printing Office, Washington, DC 20402,

(Single copies of this standard and other Federal specifications,
standards, and caommercial item descriptions required by activities
outside the Federal Goverrment for bidding purposes are available fram
the General Services Administration, Federal Supply Service Bureau,
Specifications Section, Suite 8100, 470 L’Enfant Plaza, S.W., Washington,

™Y INANTT - NN e NN
OC 20407; telephone (202) 755-0325.

p—
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(Federal Government activities may obtain copies of Federal specifica-
tions, standards, and cammercial item descriptions, and the Index of
Federal Specifications, Standards and Cammercial Item Descriptions fram
established distribution points in their agencies.)

fvm TMADY STT\I\TI'\‘R nrn

MI1~-STD-120 - Gage Inspection

(Copies of Federal and Military Specifications and Standards required
by contractors in connection with specific procurement functions should be
obtained fram the procuring activity or as directed by the contracting
officer.)

navt ~AF +ha

29 har ikl iAot AAana Mha FAllesm sy Aa~mrnantas €fArem o T
c.c Yinelr DUDLIC3ATIONS . e LOLIGWING QOCUITENLS LoLn a palt UL uus
qfanri::rr’] to the extent snecified hg‘_\_ir\.i Unless a snecific issue is

for proposal shall apply

AMERTCAN NATTONAL STANDARDS
ASME B1.3M-1992 - Screw 'I‘hread Gaging Systems for Dimensional
h

and Motric Scorow Threads (N
L N Nt bl Nl \ -

3 CAAas AB LA A (S O St POy S wivy

ANSI Bl.18M — Metric Screw Threads for Cammercial Mechanical
Fasteners - Boundary Profile Defined

ASME/ANSI B47.1 - Gage Blanks

(Application for copies should be addressed to the American Society of
Mechanical Engineers, United Fncnnear1nc Center. 345 East 47th Street, New

York, NY 10017—2392 or the Anerlcan Natlonal Standards Institute,
11 West 42nd Street, New York, NY 10036-8002.)

3. Definitions. The terms applicable to this standard are defined in
FED-STD-H28/1.

'i
3
)
é’
l
g
;
i
f
B
3
R
B
£
i

AL 044 I3

3 gw A l . )
Materj.al (Mn/Mt) rather than HI, 1O or NOT-GO. 1In this
standard, requirements for HI, IO and NOT-GO gages apply to
gages identified as Mn/Mt.

A8V Pl o} ar Aa L o o od o vm o od T o o o 1 Thom 208 5 = ot 7 DUn 7 o 9= o~ = s L 1 &S/ ~T v/ sMm Y r
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4. General requirements. An appropriate inspection
specified for each application of UN, UNR, UNJ, M and MJ scr +} ds.
The inspection method need not be mdlcated at each thread call—out if it
is covered by a general note in any part of the procurement package for
the threaded product (specification, drawing, invitation for bids, etc.).
The mspectlon method may be either a standard gaging system, as provided
nexem, or a moalncatlon of a standard gaging system, selection will
aepend on t:ug.ulu:u_.uxg requirements and cost considerations. Detailed

requirements and guidance are provided in the following sections.

screw threa

'z 5
L4

5. Detalled requirements.

5.1 Inspection methods and their selection.

5.1.1 Established systems. Three gaging systems for inspection are
established herein to provide a choice depending on the engineering

requirement of the threaded product. These are identified as Systems 21,
22 and 23.

5.1.1.1 Systems 21, 22 and 23 are in accordance with ASME Bl.3M-1992
for UN, UNR, UNJ, M-and MJ threads. It is recamended that for System 23,
size measurement values be required.

AT

NOTE: System 21A 1n AS 1.3M-1992 is used only for metric threads
specified in accordance with ANSI Bl.18M.

5.1.1.2 For special applications, the screw thread on a threaded
product may require inspection not consistent with any of the standard
gaging systems. In such cases, one of the standard gaging systems should
be selected and modified by speCLfymg the additional thread character-
istics and gages fram Tables 1 or 2 in ASME B1.3M-1992, as applicable.

-y A LA e £ T e ————Y oA e S
5.1.2 Selection. Since most screw thread applications do not require
that all of the features described in the applicable section of

FED-STD-H28 be inspected, selection of the appropriate ir nspection method
will be based on those features urportan to the end use. Consideration
should be given to such factors as form, fit, function and fabrication of
the threaded product. The cost of inspection should be campared to the
possmie costs resultmg fram uncertainties inherent in each 1nspect10n
method. Guidance for selection of an inspection method fram the three

standard gaging systems is as follows:

W
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5.1.3 System 21.

5.1.3.1 System 21 provides for interchangeable assembly with
functlonal size control at the maximum material limits within the length
of standard gagmg eLETEﬂtS, and aiso control of characteristics
identified as NOT-GO functional diameters or as iI (Intermai) and LO
(External) functiocnal diameters. These functional gages provide same
control at the minimum material limit when there is little variation in
thread form characteristics such as lead, flank angle, taper and

roundness.

5.1.3.2 System 21 is suggested for use under any one (or more) of the
following conditions:

»
r.

~ L7 ST
Ae. wi Le L

of th proc:uct do not need SpeCJ.I.'LC
mechanical st*‘ength properties, or where mechanical
strength requirements are not specified for the product
threads by either material strength and dimensional limits

or by testmg strength of the threads.

b. The threaded product has all the mechanical properties
specified; mechanical property testing of the threads is
required; and the testing requires that the screw threads

o~

be Su.b’iect to shear and beam l&ad:.ng oy uuu.,h.l.ug threads
(i.e., full size tensile testing of externally threaded
product threads and full size proof ~load testmg of nuts).
If the threads have a locking element incorporated,
locking torque values and tests must be specified and run
on matching threads inspected by either System 22 or

.~ s ~ "
System 23.

For standard, off-the-shelf, general application fasteners

when considered acceptable.

0

d. Internal thread is less than 0.190 inch (5mm) naminal
size.
5.1.4 gSystem 22.
5-1.4.1 System 22 provides for interchangeable assembly with
functional size control at the maximm material limits within the len \,h
of standard gaging elements; and also control of the minimum materlal si
limits over the length of the full thread. Other thread characterlstlcs
such as lead, flank angle, taper and roundness variations are confined
within these limits with no specific control of their magnitudes. For UNJ
and MJ exr_erna.L threads, control 1s also provided for the thread root

—— ] ) —_

radius and rounded root minor diameter.
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in pm"agrapm 5.1.3.2 or 5.1.5.2 are applicable.

5.1.5 System 23.
5.1.5.1 System 23 provides for interchangeable assembly with
functional size control at the maximum material limits w1thJ_n the length
of standard gaging elements; and also control of the minimmm material size
limits over the length of the full thread. The magnitude of other thread
characteristics such as lead, flank angle, taper and roundness are further
controlled within these limits. For UNJ and MJ external threads, control
is alsc provided for the thread root radius and rounded root minor diameter.

5.1.5.2 System 23 is suggested for use under an any one (or more) of the
following conditions:

a. When thread element control is required to determine the
extent of deviation in any of the elements of the thread;
normally special applications.

log

For threaded product used in research investigations
testing to determine the effect that a specific thread
element variation has on the attributes of the threaded
product or the attributes of the threaded product'’s
application.

E

C. The conducting of investigation and testing in analysis of
thread failures.

1

5.1.6 sSmall lot and nonstandard size part considerations.

5.1.6.1 When gages and measuring equipment applicable to the specified
J_nspectlon system are not econamically feasible, as when small production
_LOT_S or nonstandard size parts are being procured, other measuring
equipment may be agreed upon by the parties involwved.

NOTE: There is no measuring method exactly equivalent to a GO thread

gage used to check maximm material. An approximate value may

be calculated fram single element neasurenenfq of pitch
diameter, taper, roundness, flank angle, lead and helical

path.

. 2 smail lo ts, where it is mpractlcal to 1nspect threads by
ampling and destructive :;u.cugl.u u—:bl..lllg, supjeCt to prov151ons in the

Ul
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5.2 Acceptabilitv. Screw thread acceptability criteria are in
accordance with Section 6 of AS| Bl.3M—l992 Also see subsection 5.7
below.

[ I | PR SR, TN Leae o e €2V b b Adm el e wmasds £ A 5+
5.3.1 Where product tr d profiie has been aeiormed Or moairieq, it
makes the gaging operation inconclusive. A performance test shall be

conducted as required by the applicable specification for tensile strength
strength that loads the threads in shear.

5.3.2 If the shape of a camponent containing screw threads interferes
with the physical shape of the specified gages, parties involved shall
reach an agreement on the inspection method.

c 2 1 ATVT s Emnmmemmm S e v PSRy S S+~ P Nt ave | \ nA
5.3.3 All references to runout, concentricity, perpendicularity and
sguareness of thread related surfaces shall be as follows:

a. All references to the thread are to be fram a cylinder with
a diameter equal to the functional diameter of the thread
unless otherwise specified.

b. Runout and concentricity are full indicator movements for

2600 vt ot 3 AR
SOV LveaoLlille

5.4 In-process controls. Various thread gages/manufacturing
techniques may be used by the manufacturer for in-process control.
However, the final product shall conform to the requirements of the

specified gaging system.
5.5 Designation of inspection method. The inspection method for each
threaded product shall be either: (1) covered by a general note in the

nrocurement nackage (smecification, drawing, invitation for bids. etc.):

[ e O e S e~ R ) ca e w225 Lallul

(2) indicated at the individual thread call-out or (3) a cambination of a
general note to cover the majority of threads and individual thread
call-out indicators for the exceptions. A general note shall designate a
standard gaging system or a modification of a standard gaging system An
individual thread call-out shall show the standard gaging system number 1n

=] g Mt 1

—— &L A - — - - - - -~ - Fad -

parenthesis foll ug the thread tolerance class designation; an "S" shall
s Balet

s adAAA +~ ha R T 1 1 . .
be added to the gaglu\, sSysiem numoer if the standard gaging S‘J’St&'l-‘ 1s

modified. Details of designation are in accordance w1th Sectlon 7 of ASME
B1.3M-1992 which includes examples. Exception: Reference in the
standard notes shall be FED-STD-H28/20. Thus, a drawing note would read:
"Acceptability of screw threads shall be in accordance with
FED-STD-H28/20, System _ ".
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5.6 Referee gaging.
5.6.1 Gaging Systems 21, 22 and 23 pemmit more than one type of gage

tobeusedfortheuwpectlonofscrwt}meads however, in case of a
dispute on acceptability, any gage which is permitted by the specified
system may be used, provided that it is within tolerance. The gage or
measuring instrument for referee purposes shall meet its calibration
requirements as specified in Table XX.1 for external threads or Table XX.2
for internal threads. See paragraph 5.9. Also, the setting gage or
standard used to verJ.ry the gage or neasuring instrument shall meet its

——— e L2 wrer

calibration reguirements as cspecified Table XX.3.

5.6.2 Size measurement values provide the procurement agency with a
method for judging acceptance or rejection of parts which depart fram the
specified limits of size. Use of equlrment for size measunenent is only
mandatory when specifically required.

5.6.3 For optical projection, the following minimm magnification is

THREADS PTITCH MINIMOM
PER INCH MM MAGNIFICATION
Up to 14 More than 1.75 20X
14 up to 40 1.75 to 0.6 50X
40 and up 0.6 and less 100X
5.6.4 Excessive force shall not be applied to GO, NOT=G0, HI or LO
gages or to hand-operated measuring instnments. Only light hand pressure

shall be used.

5.6.5 Indicating gage and measuring instrument requirements shall be
in accordance with subsection 5.7.

5.7 (-j..l.-_"i.l_lg gages and meas urmg ir 1struments - Spggla_l EQQQ ements.
5.7.1 The smallest scale divigion on the indicating cace or +ha

- = __ ———— Al Rl LUl el i YUlYT WL e

measuring instrument shall be no greater than 10% of the product fea
tolerance and the accuracy of the indicating system or neasurmq
instrument used on product threads shall be within +10% of the product
tolerance.

A remem—m A

mpie: For 1/4-28 UN.l‘—JA, the pl'CCh cnameter _product tolerance
NNIDE S

is 0.0025 inch. .|.u=: ::uu.l..Le:iL sc.cu.e (.LLV.LSJ.OH on the

indicator dial is 10% of this tolerance which is 0.00025
inch. Reaulred accuracy is +]0% of the nrrﬁnr'f tolerance
which is +O 00025 inch w1th1_n the actual rreasured
distance.

~J
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5.7.2 The accuracy of calibration of the s e‘rri_n.g gages used for
settlmq disputes shall be the lesser of either + W gage tolerance or

40.0002 inch (0.005 mm). The dimensional standards (usually tolerance
Grade 3 gage blocks) used for referencing measuring instruments for the

calibration of the setting and working gages shall be accurate to +10

c 7 7 M srmsmmsme c~enla o~
Jel eI il vVELILLTL DLlalce U,

minute of arc or less.

5.7.4 Test for repeatability of indicating gage or measuring
instrument. The mechanical operation of the indicating gage or measuring
instrument shall be tested by taking sufficient repeat measurements at the
same place on the setting master. The range of measurements shall not
exceed 10% of the product thread feature tolerance.

£ 7 B l‘ﬂnfﬂ\m + rAcitiAne An r\rr\r‘ 1 +"\m:|r‘c )oY v 1t
e/ oJ LVESQAODWLCTAIE LI (=1 LA\JilD \Jii ‘\J\t\— Al Lcr pr\NU\.A- tb&read

measurement, whenever practicable, take sufficient measurements around the
product thread axis near the front end, near the center and near the back

end to ensure acceptance.

5.8 Workmanship requirements for gages.

in accordance with FED-STD-H? H?28/22 for
threads. Tables XX.1 and XX.2 tabulate Callbratlon Recu:l_renents for
Gages and Measuring Equipment" to denote geametrical elements and
relationships between geametrical elements which must be within specified
tolerances for acceptable working gages. Also listed are traversing,
ampllflcatlon, magnlflcatlon and gearetrlcal requz_rements of the measuring
instruments. Tabulation of "Setting Gages and Standards" denotes gages

used to set or verify the working gages or measuring equipment. Also see
guihsection §5.7.

P2 W0 e DR TR RS

5.8.2 Dimensions and tolerances for setting thread and plain gages
shall be in accordance with FED-STD-H28/6 for inch and FED-STD-H28/22 for
metric threads. Calibration requirements for geametrical elements and
relationships between gecxtetrical elements which must be measured and

within tolerance for acceptable setting gages are tabulated in Table XX.3.

5.8.3 Gaging surfaces of all gages shall not have geametric
irreqularities exceeding arithmetic average roughness Ry of 16 microinches
(0.4 mlcrateter) for thread gage crests and 8 mlcrOJ.nches (0.2 micraometer)

for thread flanks and plain gaging contacts.
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5.8.4 All gages shall be supplled with gaglng surfaces of nardenea

steel or with contact surfaces of tung‘-‘»uen CarD.Lae, ummuu, or similar
uuuuu P P vamnav 11 FAa
ES

R |
nateriail. J.llBLllu.L L.Lt:auu:xu.a llubl. pLovaiaes maXiman wear iliT a.l"sd

dimensional stability with hardness to be no less than 56HRC for steel.
Steels suitable for this application include: 0-1 (UNS T31501), 0-2 (UNS

T31502), 0-6 (UNS T31506), carborized 8620 (UNS G86200) and 52100 (UNS
G52986) .

5.9 Calibration and inspection of gages and measuring instruments.

NOTE: Date of a gage calibration report is not necessarily a measure
of the gage reliability, because wear on gages is determined
by usage. Gages kept in a clean inspection area and carefully
used may hold their calibration for many years. A new gage,
just calibrated, may be worn out of tolerance in just a few

Py N ————

hours when used .anrope.tly Or in an abrasive Or COrrosive

environment. Bvery characteristic listed in Tables XX.1, XX.2
and XX.3 is not subject to wear and,; therefore,; need not be

checked each time gage is recalibrated.

5.9.2 Procedures for calibration and inspection of gages may be found
in FED-STD-H28/6, MIL-STD-120 and manufacturer’s procedures describing

thelr instruments.

5.9.3 When satisfactory gage calibraticn reccrds are nct available,
referee gages shall be calibrated and found within tolerance before using
them to settle a dispute.

5.9.4 This standard does not require the manufacturer to add to
existing Government requirements for gage record keeping.

\0
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TUREAD GACES., TNDICATTNG GAGES., 7 TOLFRANCE PIATN GAGES

AND MEASURING EQUIPMENT FOR EXTERNAL PRODUCT THREADS (SEE
PARAGRAPH 5.8.1)

THREAD GAGES AND

MEASURING EQUIPMENT

(REF: ASME Bl.3M-1992

'TAHLY l)

CALIBRATION REQUIREMENTS
FOR GAGES AND MEASURING
EQUIPMENT

4 - VA Y
(a) D)

SETTING GAGES
AND STANDARDS (k)

Thynad r'l n QMW

A LA TAANA lg

ac (DA
D4
ANSI B47.1 Split
Solid)
1.1 GO ring

1.2 1O and NOT-GO
rings

Thread snap gages
2.1 @O segments

2.2 1O and NOT-GO

segments
2.3 GO rolls
{zero lead)
2.4 10 and NOT-GO

rolls (zero
lead)

/

Lead (also helical offset
at split), flank angles,
minor diameter, pitch dia-
meter, taper of pitch cyl-
A

3 Al atral shtnace

AIARZL , OLLQLYULIKCOOy LVwusas
ness, clearance at root (f)

Lead (also helical offset
at split), flank angles,
minor diameter, pitch
diameter, taper of pitch
cylinder, straightness,

roundness, clearance at

Lead, flank angles, minor
diameter, pitch diameter,
taper, straighcnes‘ s, clear-
ance at root (C)

1A\ (€
(G) (1)
Pitch, flank angles, minor
diameter, pitch diameter,
clearance at root (c) (d)

(£)
Pitch, flank angla, width

e ~F

of flat at L—LBSL, Lapel UL

nit~h sl 1nrla-r on each

HJ.WAA \-J-L
roll, parallelism of axes
of rolls, clearance at
root (c) (d)

s

Pitch, flank angles, width
of flat at crest, clearance
at root (c) (d)

10

W thread setting
plug for GO

W thread setting
plug for LO or
NOT-GO

W thread setting
plug for GO (qg)

W thread setting
plug for 1O or

W thread setting
plug for 1O or

or NOT-GO (g) (h)
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PARAGRAPH 5.8.1) - (Continued)

THREAD GAGES AND
MEASURING BEQUIPMENT

CALIBRATION REQUIREMENTS
FOR GAGES AND MEASURING

(REF: ASME Bl1.3M-1992 EQUIPMENT AND STANDARDS (k)
TABLE 1) (a) (b)
2.5 Minimm material, Pitch of vee, width of flat; W thread setting
— nitr~h AT amatar at ~rocot hoairht Af +hraad nlna far TN Ar
HJ.L\‘LI LU LT L aw \‘J.CDL-, 1Al WA (ST R B =LY tl.l.u\j PR S dAS SL
type - cone (c) (d) NOT-&0 (qg) (h)
vee
2.6 Minimum material; Radius of contacts corres- | W thread setting
- thread groove | ponding to best wire size plug for LO or
diameter type - | (c) (d) NOT-GO (g) (h)
cone only - best
2.7 Minimum material| Vee gap at crest, cone flat| W thread setting
- B and C NOT-G0| width at crest, flank plug for 1O or
rolls or seg- angles, contact height (c) | NOT-GO
ments (System
21A only)
2 Dlain Al amatar Aarmnc
-~ e L LCALll VALCUIR LA \ju\jca
3.1a Maximm plain Taper, straightness, Series of plain

cylmdrlcal GO
ring for major
diameter

roundness, diameter

[
-

i e AT A .

plug gages in
{0.0001 inch
(0.0025 mm) steps
or direct diameter
measurement with

.LIlL(:.'.LlldJ. leasulr .Lllg

equipment using

gage blocks equal
to the maximm
major diameter
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PARAGRAPH 5.8.1) - (Continued)

THREAD GAGES AND CALIBRATION REQUIREMENTS

MEASURING EQUIPMENT FOR GAGES AND MEASURING
(REF: ASME B1.3M-1992 EQUIPMENT
TABLE 1) (2) (b

CTNIMTAYY AR
oLl Ll LINS ms

AND STANDARDS (k)

3.1b Minimum plain Taper, straightness,
cylindrical roundness, diameter
NOT-GO ring for
major diameter

3.2 Major diameter Parallelism, flatness of
snap type contacts, distance between
centacts

3.3 Minor diameter | Pitch, diameter, included

PO (o] el a o~ ——— ~Arm
snap type (55- angle of thread form,
max included clearance form at tips of

ngle) snap contacts

3.4 Matimum/minimm Parallelism, flatness of

major diameter contacts, distance between
snap type contacts

See page 25 for footnotes.

12

ALY TITIATIY CYMYTIARAITS"ATYMI™

Series of plain

plug gages in
0.0001 inch

-~ —

(0.0025 mn) Sr_eps

or (,LLLd, [ u_Lcult: Ter

hgy =g 1 1
measursment with

internal measuring
equipment using

gage blocks equal
to the maximum
major diameter

TS 7 &l Ao~~~
ldlll 4 LoleLraliec
plug gage or gage
blocks with roll

el

Plain Z tolerance

plug gage or gage

blocks equal to
the maximum minor
diameter or direct

measurement

lain Z tolerance
1 gage or Gage
ks with roll
nes.pomna to
maximm or minimum
major diameter or

direct measurement

Q
= E
8 &
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TABLE XX.1

THREAD CGACES AND

. AA ANSAY

MEASURING EQUIPMENT FOR GAGES AND MEASURTNG SETTING GAGES

(REF: ASME B1.3M-1992 BEQUIPMENT AND STANDARDS (k)
TABLE 1) (a) (b)

3.5 Maximm/minimm | Pitch, diameter, included Plain Z tolerance

Indicating thread
gages having either
two contacts at 180°

or three contacts at

120°

4.1.1 &0 segment
4.1.2 =

4.3.1 GO rolls
4.3.2 (zero lead)
4.5.1 Minimm mate-
4.5.2 rial - pitch

diameter

L § s aval ~~n o~

Lype - Cone
and uvoo
angc vee

See page 25 for footnotes.

angle of thread form,
clearance form at tips of

enanm AAantasto
21 .ILALJ AL LA WO

Lead, flank angles, minor
diameter, pitch diameter,
taper, straightness,
clearance at root, minor
cylinder to pitch cylinder
‘relaﬁionship of segments

—— -

a—

~vrs ol s

£~ ~
10r b&m_LG_L.LLy, see

graphs 5.7.1 and 5.7.4
(c) (d) (f)

Pitch, flank angles, minor
diameter, taper, straight-
ness, parallelism of axes

Ay

UL LQJ.Lb to ed(—[l OLIBI,

it AF »Alle +A avie
AdAUWivuiLe UVl LUuULlDo LU QALD,

clearance nf ront. aco

ARl s WA ANV ey

paragraphs 5.7.1 and 5.7.4
(c) (d)

e~

Pitch, width of flat at
crest, height of thread,
runout of rolls to axis,

o e on o s o v b Jrgunps |
=1 ycu.ag}.ayua J-I-J. alri

8§ 7.4

lr-\
Seiez (O

13

plug gage or gage
blocks equal to

+hA mavivesn A

WS IIKAALLIRULL WL
minimm minor
diameter or direct
measurement

W thread setting
plug for GO (q)

W thread setting
plug for GO (q)
(h)

W thread setting
plug for GO or
for basic pitch

diameter or for
Tﬁ ~r YN (e

WYY,
Vi IWIA (Y4

(h)
(n)
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CATL.TBRATTON REQUTREMENTS AND STANDARDS FOR X TOLERANCE

THREAD GAGES, INDICATING GAGES, 2 TOLERANCE PLATN GAGES

AND MEASURING EQUIPMENT FOR EXTERNAL PRODUCT THREADS (SEE
PARAGRAPH 5.8.1) - (Continued)

THREAD GAGES AND
MEASURiNG EQUIPMENT

CALIBRATION REQUIREMENTS

RIS AR MDA T TAYY
FOR GAGES AND MEASURIING

CTYIVNTAYY MALC
DLA L AINT \3BAL D

cone or best
wire size

"n’q ': ne P\Y‘f\g
ralius proi

4.7 Major diam-
eter/pitch
diameter run-

out gage

Differential
segments or
roils, (GO

profilie for
one pitch in |

1anrﬁ'h\ nsed )

s R [V Pt wn

in ccnb;natlon
with GO/mini-
mm material
indicating
gages to yield
a Q.Ldl‘!:‘ LEI.
equivalent for
variations in
lead (includ-
ing unlformlty
of helix) and
flank angle

4.8

See page 25 for footnotes.

Pitch and flank angles
of thread segments,
straightness of plain
gages, major cylinder to
pitch cylinder relation-

ahirm AfF o nte fAr ~n_
i (024

D b} Dcsllcllbc PR
a__lal_tv, see mram"anhq
5.7.1 and 5.7. 4 (C) (d)

&0 profile of one pitch
segment or roll requires
flank angles checked

GO full form segmentis;
see 4.1.1/4.1.2 above

Q0 full form rolls see
4.3

1
3.1/4.3.2 above
Minimum material - pitch
diameter type - cone and
vee; see 4.5.1/4.5.2 above
Minimum materlai ~ thread
g_L‘L‘JO"e dlll:’bcl. Lyyt: - cone

C WAl T oadsy

EL.

7

only - bes
see 4.6.1/4.6.2 above

See paragraphs 5.7.1 and
5.7.4. Use manufacturer’s
instructions for assessing
the measurements for diam-
eter equivalents for vari-

ac1ons 1n lead and flank

aug.u: (u)

14

TABLE 1) (a) (b)
4.6.1 Minimum mate- | Radius of contact, runout W thread setting
4.6.2 rial - thread | of rolls to axis, see plug for IO or
groove diam- paragraphs 5.7.1 and for NOT-GO (g) (h)
eter type - 5.7.4 (c)

None

(Following not
requ%r?d).
Special lead
mtanmAdasr-do and
SsStalidalud amn

flank angle stand-
ards with genera-
ted variation
portion and near
perfect portion
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MMANTYY Uv 1

AA. 1l

TUREAD GAGES

FIRT TOIMRAAIT/AAT MITLAPFT TR I AL7N SEITR AR s vy x
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TAMT/AAMTIAYY /A C

FED-STD-H28/20B
10 March 1994

T T w e

7 Y DDAV TT AT 7AYo

AND MEACTIRTAY. EYNTTDMENT PR PYTRRNAT. DRONYYT THRRANG {SER

PARAGRAPH 5.8.1) - (Continued)

THREAD GAGES AND
MEASURING EQUIPMENT

(REF: ASME B1.3M-1992

[3) S ot oh o)

1
J-)

CALIBRATION REQUIREMENTS
FOR GAGES AND MEASURING

SETTING GAGES
AND STANDARDS (k)

See page 25 for footnotes.

M1 n1 mm mate-

rial - B and C
NOT-GO rolls
or segments
(System 21A
only)

">
\D

ter gages

5.1 Major diameter
type

5.2 Minor diameter

tvne (550 mav
LYpe (227 max

included angle)

Pitch micrameter
w/standard contacts

[ Aemenammerssmat~nler TN awn
\approXiiiaiely o O
NOT-G0 profile) cone
and vee

Pitch micrameter
w/modified contacts
(approximately PD
contact) cone and vee

armal e~

alkl vexo

Vee gan at oreat

L S =L S e ¥ -

flat width at crest, flank
angles, contact helght (c)

Parallelism a

contacts; see_
5.7.1 and 5.7.

Pitch, included angle of
thread fnrm’ width of flat

on crests: see naraaranhq
5.7.1 and 5.7.4

Pitch, flank angles; see
GEG-C~105 for accuracy
requirements and test pro-

cedure; convert custamary

units to metric as required

Pitch, flank angles; width
of flat at crest, height of
thread; see GGG-C-105 for

convert

A Mmaryris
LU aieLL A

[u—
Ln

W thread setting
plug for IO or
NOT-GO

Plain Z tolerance

plug gage for GO
or basic major
diameter or gage
blocks

Plain Z tolerance

nlina Aaanas foar

bhagsic minor diam-

eter at radiused
root

W thread setting
plug for basic
pitch diameter, or
&0, or LO, or
NOT-GO (g)

W thread setting
plug for basic
pitch diameter, or
&0, or 10, or
NOT-GO (g)
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TABLE XX.1 WM__K_

1

AN MOACTIDTAYY BV ITDMIM T mn TVTTDANAT 'DD\OHIT'I‘ MMEANQ

DARAMCRADPH § 8.1\ - l("nnf
Pofets’y SO NN LA N B R

T FUR IR SYR SN

INDICATING GAGES

pd\

FYNY YYORAY Y YT A TAY 7YATC
b AULOIAINM L FLALIN AsMabo

{SEE

THREAD GAGES AND
MEASURING EQUIPMENT

SETTING GAGES

(REF: ASME B1.3M-1992 EQUIPMENT AND STANDARDS (k)
TABLE 1) (a) (b)

8. Thread measuring Flatness and parallelism of | Calibrated (best
wires (best size) spindle and anvil faces, size) thread
with suitable meas- screw calibration, measur- | measuring wires
uring means ing force; see paragraphs and gage block

5.7.1 and 5.7.4

Optical camparator or
toolmakers mlcroscope

10. Profile tracing

equipment w/suitable
fixturing

11. Lead measuring

machine w/suitable

AVRAN s Ated A = ea -

fixturing

12. Helical path attach-

ment used w/GO type
indicating gage

13. Helical path analyzer

Plain micrameter/
PP -, ——dn Q)
Callpers - moairiedq
ac romii rodl

Ao LuduJ_L

14.

See page 25 for footnotes.

Micrarmeter stage, magnifi-
catlon, radius chart, pro-

ard- v sl

tracter head; see para-
graphs 5.7.1 and 5.7.4 (c)

Use manufacturer’s instruc-
tions to check out stylus
traverse and electronic
amplification

Traversing system,
strai ahtness of ways,
stylus radius; see para-

graphs 5.7.1 and 5.7.4

Iead, flank angles, taper,
straightness, clearance at
s

o st i e o wo B

ro0L; See paragrapris 5.7.1
and R 7 4 (~Y (143D
CAUNAL Jeo ! a7 \~) \4

Use manufacturer’s instruc-
tions to test the mechani-
cal and electronic features

Meet requirements, in
GGG=C-105 - convert custam-
ary units to metric as
required

i
1
!
}
i

Gage blocks, plug
gages, sine bar

Special angle
block supplied
with instrument

lead standard,

gage blocks

Lead standard

Lead standard

calibrated plain
nlna acaoes
=2 2T
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TABLE XX.1

e wna v muw e

BN o et VitV ol el Vo r el " ey ey

FED--STD-H28/20B
10 March 1994

CALIBRATION REQUIREMENTS AND STANDARDS FOR TOLERANCE

MRLPPT TYP R TRY AR SV

AR l'mnmmﬂg Mﬂr\i'm'lr TYYND L'WIIERTNAIAT DDYYYYY MummoDanc /oo
PARAGRAPH 5.8.1) - (Continued)
THREAD GAGES AND CALIBRATION REQUIREMENTS
MEASURING EQUIPMENT FOR GAGES AND MEASURING SETTING GAGES
(REF: ASME B1.3M-1992 EQUIPMENT AND STANDARDS (k)
TABLE 1) (a) (b)
12 C11VF maaoIIYY Ny Tlea mannifartniroar/e inetrii~. 71 evial +artila
dJde La\-ac ul:a:u.u..l.u\j VOCT il dv Ll sl & el D el Wi Vdouual y AR e
equipment tions for calibration and precision
procedures tracer type
roughness stand-
ards
16. Roundness/Radial Use manufacturer’s instruc-| Precision glass
variation measure- tions for calibration sphere, rourkiness
Trard A e e e 2 =t=] marmai Fim~ad s AAn
HEile wu.l.l.lll:llb HLWLLLCD Alu\JLL.L.L.L\.auL-A.\JAl
standard. gace
4 23
blocks
17. Linear measuring Use manufacturer’s instruc-; As required in
machine with tions for calibration manufacturer’s
required accessories | procedures instructions
1Q MNAarrdrnatra masciiry ney Tleco marnmifardinirer’e itnetrrir— Ac yYermirad 1in
AU e LAAJLNA KALCS 1 l-LL..A.ll\:’ Vet IR IUL UGN Wl el w7 dedded ko AN Ex =4 L\/\’\A.A_l.w Al &
machine with required! tions for calibration manufacturer’s
accessories procedures instructions

See page 25 for footnotes.

——
~J
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TABLE XX.2 CALIBRATION RBEQUTREMENTS AND STANDARDS FOR X TOLERANCE

I GAGES
L ) [C \
MEASURII\K; EDUIH&EMP FOR GAGES AND MEASURTNG
(REF: ASME B1.3M-1992 EQUIPMENT
TABLE 2) (a) (b)
1. Thread plug (ASME/
ANSI B47.1)
1.1 GO plug Lead, flank angles,
major diameter, pitch
d1amfor fn@r st_ra_]_nht-
ness, roundness, clearance
at root
1.2 HI and NOT-GO Iead, flank angles,
plugs major diameter, pitch
diameter, taper, straight-
ness, roundness, clearance
at root
1.3 Full form gage lead, flank angles,
GO plug (UNJ major diameter, pitch
and MJ only) diameter, minor diameter
at raciiused root, taper,
bL,Ld.Lguulcbb, TOUndness,
root radlnc
1.4 B and C NOT-GO ;| Type B: Lead, flank
plugs (System angles, major diameter,
21A only width of flat at crest,
contact height, measure-
ment over three best size
wires, taper, straightness,
Y'r\nnrinoccl claarance at
root
Type C: Same as 1.2 above
2. Thread snap gages
(Deleted)
3. Plain diameter gages
3.1a Minimm plain Taper, straightness, round-
cvlindrical Q0! ness, diameter
plug for minor
diameter

See page 25 for footnotes.

Three best size

wires

Three best size

Three best size
wires

Three best size
wires
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PARAGRAPH 5.8.1) - (Continued)

THREAD GAGES AND

MEASURING EQUIPMENT FOR GAGES AND MEASURING SETTING GAGES
(REF: ASME B1.3M-1992 EQUIPMENT AND STANDARDS
TABLE 2) (a) (b)
3.1b Maximum plain Taper, straightness, round- | Gage blocks

3.3

3.4

3.5

See page 25 for footnotes.

Minimum minor
diameter snap
type

Maximm/minimm
major diameter
snap type (55°
max included
angle)

minor diameter
snap type

Pitch, included angle,
dimension over segments,
width of flat at crests
\

/

1~
W

Taper, straightness, coaxi-
ality of cylindrical seg-
ments, dimension over
segments (c)

jaws

Pitch, included angle,
dimension over segments,
width of flat at crests (c)

Taper, straightness, coaxi-
ality of cylindrical seg-
ments, dimension over
segments (C)

oy
\0

Plain Z tolerance
ring gage for GO
major diameter or
N1 A~lre
DLUALRND
between jaws

e e
al

Plain Z tolerance
ring gage for GO
minor diameter or
gage blocks
between jaws

Plain Z tolerance
ring gage for GO
major diameter
Plain Z tolerance
ring gage for HI
or NOT-GO major
diameter or gage
blocks between

Hauwg
Jaws

Plain Z tolerance
ring gage for GO
minor diameter
Plain Z tolerance
ring gage for HI
or NOT-GO minor
diameter or gage
blocks between
jaws
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T MENT FOR ] I_mmg PRODUCT THREADS (SEE

P. 5.8.1) - (Continued)
THREAD GAGES AND CALIBRATION REQUIREMENTS
AMPOACTIDTAYY YA rome AR MDA CTITINTAVYY CTYTITITAYY /YRS
FIDAOUILLINS DVUerLNl run LG AND MOAODUILLING OL 1 1l LIV uAaDO
(REF: ASME B1.3M-1992 EQUIPMENT AND STANDARDS
(a) (b)

TARLE 2)

4. Indicating thread
gages having either
two contacts at 180°

or three contacts at

1An0

YAV RS

4.1.1 o segments

4.1.2

4.3.1 Q0 rolls

4.3.2 (zero lead)

4.5.1 Minimm mat-

4.5.2 erial - pitch
diameter type
- cone and vee

4.5.1 Minimm mat-

4.6.2 erial - thread

wire size
radius profile
or best size
ball contacts

T Aaan £l anlr an
QW LAaQuin mlgd.cg' lluJ\J-L

diameter, pitch diameter,
taper, straightness, clear-
ance at root, major cylinder
to pitch cylinder relation-
ship of segments for coaxi-
ality; see paragraphs 5.7.1

_——d " PR FP= B
and 5.7.4 (c) (4Q)

Pitch, flank angles, major
diameter, taper, straight-
ness, clearance at root,
parallelism of axes of
rolls to each other; see
paragraphs 5.7.1 and 5.7.4
(c) (d)

Pitch, width of flat at

crest, height of thread,
see paragraphs 5.7.1 and
5.7.4 (c) (d)

™odl..

ragius UL LUHLdbLb or UdL&
diameters, see paragraphs
5.7.1 and 5.7.4 (c)

et = \T7

See page 25 for footnotes.

20

Solid W thread
setting ring for
&0 or basic
pitch diameter
(9)

Solid W thread
setting ring for
GO (9) (7)

Solid W thread
setting ring for
G0 or HI or NOT-
&0 or basic pitch
diameter (g) (J)

Plain Z tolerance
ring gage whose
diameter is basic
pitch diameter

mlaae 1/2 {-‘\n HAQ'O-
E Uo 47 £ CIIcC

ball size
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TABLE XX.2 CALIBRATION REQUIREMENTS AND STANDARDS FOR X TOLERANCE

THREAD GAGES, INDICATING GAGES, Z TOLERANCE PLATN GAGES

AND MEAS

FQOR

PARAGRAPH 5.8.1) - (Continued)

PRODUCT THREADS (SEE

MIDITIAMN ATDC AR
4 1UNLALY Oalao AW

MEASTUIRTNG EQOUTDMENT

P VAR R T B Y

AT TIIMMRAMT MY TITUAL T TIirmn arm wraw

CALIBRATION REQUIREMENTS

11 9)°4 (@4 7™ 7\\"\ MDA CTTDTAVY
Py ﬁ!\ SOUUY U WO VS LLINT

Vot Younla)
WAL D

oTNTIMTAY
oLl 1 LIRS

(REF: ASME B1.3M-1992 EQUIPMENT AND STANDARDS
TABLE 2) (a) (b)
4.7 Minor diameter/ | Straightness of plain gage None

4.8

~_ _

See page 25

pitch diameter
runout gage

Differential
segments or
rolls: (GO pro-
file for one
n1fr~h in 1r_-nrﬁ-h\

~eal Ty i

used in comblna—
tion with GO/
minimm material
1ndlcat1ng gages
to yield a diam-
eter equivalent
for variations
in lead (includ-
ing uniformity
of helix) and
flank angle

|
|
[
|

for footnote.

segment, pitch, flank angle,
straightness of thread seg—
ment, minor cyllnder

pitch cylinder Lel’tl‘f‘hlp
of segments for coaxiality;
ee naraaranhs 5.7.1 and

GO profile of one pitch in
length, segment or roll,
requires flank angles
checked

GO full form segment; see
4.1.1/4.1.?2 above

GO full form roll;
4.3.1/4.3.2 above
Minimum material - pitch
diameter type - cone and
vee; see 4.5.1/4.5.2 above
Minimm material - thread
groove type - cone only;
see 4.6, 1/467;\]’\(“70-

QNS

See paragraphs 5.7.1 and
5.7.4. Use manufacturer’s
instructions

see

21

(Following not

;egu;red). ‘Specf
lal 1nternal lead
standard and in-

+Aavrmal -C1—.n1’
LoLlial Laailn

errors portlon
and near perfect
portion
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AND MEASURING EQUIPMENT FOR INTERNAL PRODUCT THREADS (SEE
PARAGRAPH 5.8.1) -~ (Continued)

'I‘I’JHDRY\ IADC RAT
IINLAL arSalo

MEACTIRTNG EOIITDMENT

uu;\.a.s

nny

AN\ AL b Adk N A

AT TODAMYTZAAT DOV ITRITUTA TN
LALLDOMNAL LN NCAJU L NLITIDIN L O

MR GACES AND MPZ\QITDTP\T

P A V4N MIVLLALNT

TN

(N MA
Sl A ALNT

CACREQ
(& 3 v

(REF: ASME B1.3M-1992 EQUTPMENT AND STANDARDS
TABLE 2) (a) (b)
4.9 Minimm mate- Type B: Pitch, flank angles, [Solid W setting
rial - B and C width of flat, contact ring for HI or
NOT-GO rolls or | height (c) NOT-GO (g) (1)
segments (System 'I‘ype C: Pitch, flank angles,

Indicating plain
diameter gages

5.1

5.2

Internal pitch micro-
meter w/standard con-
tacts (approximately
HI or NOI‘—CD profile)

Coix

Internal pitch micro-
meter w/modified con-
tacts (approximately
PD contact) cone and

vee

D71TA ~Armles
L.Lt\ Ull.L_y[

Major diameter

type (55° max
included angle)

Minor diameter
type

and ve

See page 25 for footnotes.

L

Pt VS PO S

\J..LCI.III:.' LeL

-.A.,-
L

Pitch, included angle of
flanks, width of flat on
crests; see paragraphs
5.7.1 and 5.7.4

Straightness, parallelism
of contacts; see paragraphs
5.7.1 and 5.7.4 (d)

Pitch, flank angles, maximum

error in indicated measure-

ment in the micrameter head

hall ot exceed 0.0002 inch
(V)

{0.005 mm)

Pitch, flank angles, width
of flat at crest, height of
thread. Maximum error in
indicated measurement in the
micrameter head shall not
exceed 0.0002 inch (0.005 mm)

22

Plain Z tolerance
ring gage for
basic major diam-
eter or GO major
diameter, gage
blocks, direct
measurement

Plain 2 tolerance
ring gage for
basic minor diam-
eter, gage

Wl An~lro A3 et
C1LCCKS, GAreCi
measurement

Solid W thread
setting ring gage
for basic pitch
diameter, meas-

[ S

uraenerie over

wires (g)

Solid W thread
setting ring gage
for basic pitch
diameter (g)
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TOTL_Ome_1190 /9ND
LRI ~O1L~I1L 0/ &VD
10 yrh 1904
v i il A2 0%

A - Contmued) B

FUBY TIPS W TITAMY  TATLAT TT T AT A STV

CALIBAIIUN KEAALRENMCINLD

MEASURING EQUIPMENT FOR GAGES AND MEASURING SETTING GAGES
{REF: ASME B1.3M-1992 BEQUTPMENT AND STANDARDS
TABLE 2) (a) (b)
8. Thread measuring Flatness and parallelism of | Gage blocks,
ball w/suitable intermal anvils, screw calibrated "best
calibration, measuring size” balls

10.

14.

15.

-
[}

17.

Y=
Po

measuring means

Ontical caomarator
Optical camarator

or toolmakers micro-

scope w/suitable
fixturing and cast
replica

Profile tracing

amiirmant /ot

fixturi ng

Surface measuring
equipment

Roundness/Radial
variation measure-

ment equipment

T irasar maagiiyi noy
LUircal HUSAould iy

machine with re-
quired accessories

Coordinate measur-

ing machine with re-

quired accessories

nana 25 for f
page £o Ior [

(O

ahla

m.:lu.Lb‘lcllb w/ DU_L u.LJJ.

tnot

(=153

force, see paragraphs 5.7.1

ara o/ o4

Micramter stage; mggn;f;-—
cation, radius chart pro-
tractor head; see paragraphs
5.7.1 and 5.7.4 (c)

Use manufacturer’s instruc-

tions to check out cf-v]nc:
A \SL La e d Ao Nr d N Ad

traverse and elect onic

amplification

Use manufacturer'’s instruc-
tions for calibration
procedures

Use manufacturer’s instruc-
tions for calibration
procedures

1 netrMic-
NS Ll

Tlea mannifartiirar/ <
WDt AMEAL ML L CAN, LA A el

tions for calibration
procedures

Use manufacturer’s instruc-

tions for calibration
procedures
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Gage blocks, plug

gages, sine bar,
stage micrameter

Special angle
hlork giimnlied

ASANALIY Slaprpra aThs

with ;,nstrument

Visual, tactile
and precision

B

Louyiunxeds

ards

[7}]

Precision glass
sphere, roundness
magnification
standard, gage
blocks

As required in
manufacturer’s
instructions

As required in
manufacturer’s
instructions
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FED-STD-HZ28/20B
March 1954
TABLE XX.3 CALIBRATION 1 FOR AND PIATN SETTING GAGES
(SEE PARAGRAPH 5.8.2)
SETTING GAGE CALTBRATION REQUIREMENTS

GO, 10, NOT-GO W
plug gage, trunc
form

G0, HI, NOT-GO solid W thread
setting ring gage

Plain Z tolerance plug and ring
gages

r__ €1l iV e smm st Al csmemde e
lead, rfiank angles, major aiameter,
+a ot vraidhtnoe anAd ravinAnace AfF

l—aﬁrl DL.J.G..I.\’AA\_AICQS CAURL L VUIRAUTCOD Vi
major and pitch cylinders, clearance
at root, coaxiality of major
cylinder with pitch cylinder.

Lead, flank angles, minor diameter,
pitch diameter (e), taper, straight-
ness and roundness of minor and pitch

e ) 2 emad e P B ot ~ar Y
C)’LUWLB, Clicalallle alt LWJUL, Cuaal=
ality nf minar ~rvlindor with nitch
ail mane YilnGer wilh pIteh

Diameter, taper, straightness,
roundness

24
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Footnotes to Tables XX.1, XX.2 and XX.3

(a)

(b)

(c)

(e)

(f)

(h)

—
Pt
~—

(3)

(k)

Use applicable X, W or Z gage tolerance.

U) D—]

per, straightne
ual.x:, rounaness

olement measured

Tatdianiie ankio il T s B N N — Naal j Aa

pitch cylinder, the tolerance for pltch d_Laneter applles.v

Use manufacturer’s recammended procedures for his gage for checking the
thread features and aligmment of indicating gage camponents.

ls and segnents shall be w1thJ_n X tolerance Worn rolls or
. N .

11 By ~ 2~ T e -
1all be replaced when a single thread element wears outside of

Pitch diameter of an internal thread, measured by best size ball
contacts, will be 0.0001 to 0.0002 inch (0.0025 to 0.005 mm) larger than
the pitch diameter, gaged indirectly by a snug fitting master

thread plug gage or locked segments of an indicating gage which were
measured by best size wire method. This difference is due to the
functional size of the master thread plug gage or locked segments which

nnawr\n-lnh1y have small Va*'_‘..at

LA S S
roundness.

Pitch diameter is usually transferred fram thread setting gage.

When the gage is set by adjustnent based upon actual measured pitch
diameter of the setting master, the master shall meet all W
tolerances except for pitch diameter, which may have a tolerance

increaced to X
PP LSS S L ) N dx o

For external thread pitch diameter size, adjustable thread snap

gages and indicating thread gages may be set fram one or more of the
following: threaded setting plug gage, Z tolerance plain cylindrical plug
gage, gage blocks, direct measurement and specially designed transfer
standards. Gaging elements must be qualified for setting fram their

< T e

outside diameters.

itch diameter size, same types of adjustable snap

or internal thread pi ter
gages v be set fram Z tolerance plaln ring gage or dJ_rect measurement.
Gagmg elements must be qualified for setting fram their outside

diameters.

Q""j

Pitch cuameter size may set by direct me urement over wires on 1" 0°
- = -~ o~

v by 7 4+ AN Ao~
Y LTl Al

O LO
etting frm‘

=S
e

PR

their outside diameters.

W tolerance setting plug gages may be used until a single thread element
wears outside the X gage tolerance.

N
un



FED-STD-H28/20B
1N 2wk 1004
1V MaUuTll 1274

Downloaded from http://www.everyspec.com

CIVIL AGENCY COORDINATING ACTIVITY:

GSA - TFXE

PREPARING ACTIVITY:
™T A T

[ag
Uiy =~ 1o

(DoD Project THDS-0097)

N
N



Downloaded from http://www.everyspec.com

STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

)
& .

3.

INSTRUCTIONS
The nranaring activity mucet camnlate hlacke 1 2 2 and 8 Inhlock 1 both the document number and revisior
LA L = 'ch’-’ulll'v L= AR LA A AN FIIMDL VWVIHIIWIS AT UIVWRD VvV, &, 7, UTTU U MW @ W ~ = WS
letter should be given
Tha ciihmittar afthic farm mict ramniatahinzske A § & and 7
v SUDMIITIer O1T NS ToOrm Mmust {CMpeie BIoIKS &, 5,0, aNG /
The preparing activity must provide a reply within 30 days from receipt of the form.

NOTE: This form may not be used to request copies of documents, nor to request waivers, or clanfucatlor\ f
requirements on current contracts Comments submltted on this form do not onsmute or impiy authorization

SaArmisss memi: e omomd ! PPy PP P Y] e tm mmamon] Amaboasrd. il r

wgdatve aly por Lion Ul l’le 'EIETE”(EU UUKU"]EHL\)’ Of 10 ameéna (ontradiuar

1 DOCUMENT NUMBER 2. DOCUMENT DATE (YYMMODD)
| RECOMMEND A CHANGE: . 940310
FED-STD-H28/20B 940310
3. DOCUMENT TITLE
INSPECTION METHODS FOR ACCEPTABILITY OF . . . SCREW THREADS

4. NATURE OF CHANGE (identify paragraph number and include proposed rewrite, if possible. Attach extra sheets as needed.)

5. REASON FOR RECOMMENDATION

G SUBMlTT 33

_First, Middie invtiel) . ORGANIZATION
RE3y (include Zip Code) d TELEPHONE (indlude Ares Code) 7. DATE SUBMITTED
(1) Commercial (YYMMOD
{2) AUTOVON
Qf applicable)

8. PREPARING ACTIVITY

4

.-

NAME o TELEPHONE {ln(lude Area Code)
(1) Commeruat {2) AUTOVON
Detense Industrial Supply Centor MG AQ7T-T6R1T LAY
LA S S N B v B i LR IR 0 B U SR BNRIR B ) Hll' L] LR R S Y 3 - L 7 Ay N -4l AR AR Nl
A LTI If YOU DO NOT RECEIVE A REPLY WITHIN 85 DAYS, CONTACT:
ATTN: blse=-1p Sefonse Ouaity 3nd Standardizatinr Offe
Ll!' Aad ")( \JUG‘ ‘y [-RRAVEED B3 ('l ATl g
700 Robbhins Avenne 5203 Leesburg Pike Suite 1403 Falls (ryrch, VA 2204813466
Philadelphiia, PA 197111 =500, Telephone (703 756 22460 A TOVO?, JR9 1340

DD torm 1426, OCT 89 Previous editions are obsolate I




