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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.

A1l users of Federal standards should keep them up to date by in-
serting revised or new pages as issued and removing superseded and
canceled pages.

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until such time as they are superseded by a reissue of the entire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 deveioped to provide Metric Screw-Thread Gaqe
Standards for the Federal Services for use in conjunction with FED-STD-
H28/21. It is based on needs identified by the Interdepartmental Screw
Thread Commillee (ISTC) prior to its termination in Movember 1976. At
that time responsibility for the standard was transferred to the General
Services Administration (GSA).

FED-S5TD-H28/22 was prepared by the Defense Industrial Supply
Center {DLA-1S) as a new section and is released as a standard to pro-
vide immediate gquidance for the Federal agencies in this Metric transition
period. Presently, the American MNational Standards Institute (ANSI)
Committee Bl is in the process of coordinating a similar standard for
a Yoluntary U.S. Nationa) Standard. When an acceptable ANSI standard is
available, it shall be coordinated with the Federal agencies for incorpo-
ration in FED-STD-H28 to end duplicate Screw-Thread Cage Standards
between the Federal Government and the U.S. private sector.

ii
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PART A GENERAL

1.1 Limitations. This section does not describe gaging procedures,
gage adjustment, gage calibration or the philosophy of gaging which is
found in FED-STD-H28/6. Information on gaging methods, their selection,
and referee gaging can be found in FED-STD-H28/20.

1.2 Application. This section applies to working gages used for in-
spection ot product screw threads and to setting gages for the working
gages.

1.3 Classification.

NOTES: (1) The American HI and LO )imit gage concept has been
replaced by the original NOT-GO concept. And the American Gaging
Pracztice which places gage limits of size and tolerances at the upper
and lower product 1imits is applied here. This modifies ISO practice
which permits some gages outside the product limits.

(2} In this standard, the term "NOT GO", applied to

threaded ?ages includes gages often identified as HI, LQ and Minimum
Mabnmial Me fMe
FGLET YT AT TILj.

1.3.1 Limit type gages for internal product threads.

GO thread plug gage.

Full form GO thread plug gage for spin down check.
NOT-GO thread plug gage.

GO thread snap gage.

NOT-GO thread snap gage.

N mladi;m nlicn mana

uv prain piuy yaye.

NOT-GO plain plug gage.

2 anogo

sl N i Nt gt “nttP Wt g

7]

1.3.2 Measurement type gages for internal product threads.

a) GO thread indicating gage, segment type.

b) Pitch diameter indicating gage, cone and vee-segment types.

¢) Pitch diameter indicating gage, three "best size® ball types.
dz Minor diameter indicating gage.

g} Major diameter indicating gage.

f) Cumulative form variation, indicating gage system.

g) Minor diameter concentricity to pitch diameter indicating

gage.
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1.3.3 Linit type gage for external product threads.

a) GO thread ring gage.

b) NOT-GO thread ring gage.

c) GO thread snap gage.

d} NOT-GO thread snap gage.

e) GO plain ring gage.

f) NOT-GO plain ring gage.

g) GO and NOT-GO plain snap gage.

h) Root radius by optical comparator template.

1.3.4 Measurement type gages for external product threads.

GO thread indicating gage, segment types.

GO thread indicating gage, roll types.

Pitch diameter indicating gage, single rib roll types.
Major diameter indicating gage.

Minor diameter indicating gage.

Root radius measurement by profile tracing.

Cumulative form variation, indicating gage system.

Major diameter concentricity to pitch diameter, indicating
gage.

Helical deviation indicating gage.

T ~h QN O
e T T P N N e

-~
o

1.3.5 Thread setting gages.

) GO thread setting plug gage, full form/truncated.

) NOT-GO thread setting plug gage, full form/truncated.

Basic Crest GO thread setting plug gage.

) Basic Crest NOT-GO thread setting plug gage.

) Solid GO thread setting ring gage (for sizes over 4 mm).

} Solid NOT-GO thread setting ring gage {for sizes over 4 mm),

2 REFERENCED DOCUMENTS. The issue of the following documents in effect
on date of invitation for bids or solicitation for offers, form a part
of this standard to the extent specified herein:

2.1 Governmental Publications:

Federal Standards:

Screw-Thread Standards for Federal Services
{Includes all Appendices).

Nomenclature, Definitions, and Letter Symbols
for Screw Threads.

Inspection Methods for Acceptability of UN,

UNR, UNJ, M and MJ Screw-Threads.

ade
a2,

FED-STD-H28

FED-STD-H28/1
FED-STD-H28/20

Metric Screw-Thre

|
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{Orders for Federal Standards are to be placed with General Services
Administration, acting as an agent for the Superintendent of Oocuments.
Single copies are available at the GSA Business Service Centers in
Boston; New York; Philadelphia; Atlanta; Chicago; Kansas City, MO; Fort
Worth; Houston; Denver; San Francisco; Los Angeles; and Seattle, WA; or
from the General Services Administration, Specification and Consumer
Information Distribution Branch, Bldg. 197, Washington Navy Yard,
Washington, OC 20407.)

2.2 Non-Governmental Publications:
American National Standards Institute (ANSI}

ANS1 B47.1 - Gage Blanks
ANST B47.1A - Gage Blanks (Metric Translation of ANSI B47.1)

(Copies of the above American National Standards may be cbtained from
the American Society of Mechanical Engineers, United Engineering Center,
345 East 47th Street, New York, NY 10017 or the American National
Standard Institute, 1430 Broadway, New York., NY 10018.)

American Society for Testing and Materials {ASTM)
ASTM E380 - Standard for Metric Practice.

(Copies of the above ASTM Standard may be obtained from the American
Societ{ for Testing and Material, 1916 Race Street, Philadelphia, PA
19103.)

3 DEFINITIONS .
3.1 Terms are defined in FED-STD-H2B8/1 and FED-STD-HZ28/21.
3.2 Symbols used in this standard are given in teble XXII.A.l.

TABLE XXIT.A.1 Symbols.

Symbol Explanation
- d, D - Basfc major d{;metef ;; tﬂe product thread )
[Jl Basic minor diameter of the internal product thread
dZ' D2 Basic pitch diameter of the product threac
H Height of the fundamenta) triangle of the threzd profile
P Pitch
R 0.18042P root redius
t Tolerance for ry root radius
T Twice the tolerance for ry root radius
W Gage tolerance for thread setting gages
We ‘Dizmeter of “best size” wire or ball

X Gage tolerance for working thread gages and indicating
gage contacts

~
g
w
L
-
<
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4  GENERAL REQUIREMENTS

4.1 Profiles. Thread profiles for threaded working gages, threaded
setting gages and indicating gage contacts are given in Part B for M -
threads and Part C for MJ threads.

4.2 150 gage system use. Requirements in this standard are in general
accord with USA industry practice. Threaded ring and plug gages to-
gether with their setting and checking gages, which conform to IS0 1502
profiies and dimensions, are acceptable for the inspection of M profile
screw threads only when agreed upon by the supplier and the contracting
authority. These 150 gages differ from those specified herein in the
amount and configuration of gage crest clearances and NOT-G0 gage flank
engagement. But of even greater significance, ISQ 1502 gages often per-
mit new or worn gages to be outside acceptable product screw thread
limiting dimensions. In contrast, USA gage practice does not permit
gages outside product thread limits generally, though unavoidably,
functional size may be slightly outside product limits due to permissi-
ble gage maker's tolerance on lead and flank angle. Therefore the
following notes apply:

a) IS0 setting and checking gages shall never be used with gages
produced in accordance with USA standard practice, nor shall
USA setting gages be used with ISC gages.

b) IS0 gages may accept marginal product screw threads which
are rejectable by the USA gages specified and vice versa.

c) Gages conforming to IS0 1502 may not be used w1th MJ profile
threads.

4.3 Units of measure. In this standard, units conform to ASTM E380
Metric Practice Guide. Dimensions and values are expressed in milli-
meters (mm) unless otherwise noted.

4.3 Reference temperature. Dimensions are defined by this standard at
0"C which is the standard temperature used internationally for dimen-
sinnal measurements.

4.4,1 The dimensions of both the gsge and the threaded products are
standardized at a temperature of 20°C

4.4,2 1f the threaded product and the gages have the same coefficient
of linear expansion {e.g. steel threadedoproduct and steel gages), the
checking temperature may deviate from 20 C without detriment to the
result, provided that the temperature of both gages and product are
about the same,

4.4.3 1f the threaded product and gages have different coefficients of
linear expansion (e.g. brass threaded product and pJ29es of steel or
carbide), the temperature of both should be 20 #2°C at the time of
gaging, Otherwise the difference of the thermal expansion of the
product and of the gage should be taken into consideration.
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4.5 Tolerances., Gage tolerances shall be applied within the threaded

; roduct Timits of size.

a) Tolerances for threaded working gages and indicating gage
contacts shall be X gage tolerances as given in table XXI11.A.2.

b) Tolerances for threaded setting gages shall be W gage toler-
ances as given in table XXII.A.3.

¢} Tolerances for plain plug and ring gages shall be Z gage
tolerances as given in table XXI1.A.4,

4.6 Lenqgth of gages.

4.6.1 Working gages. Gages for inspecting product threads have the
following length requirements.

a) The GO plug and ring thread gages, the GO plug and ring
plain gages, and the GO thread indicating gaging seg-
ments or roils should theoretically approximate the length
of engagement of the product thread with its mating thread.
Standard lengths shall be in accordance with GO thread plug
or ring gage blank lengths specified in ANS! B47.1A and
ANSI B47.1.

b) The NOT-GO thread plug gage and thread ring gage may have
lengths shorter than the GO thread gages.

¢) The thread indicating gage segments and rolls used in lead
and cumulative form analysis by differental gaging shall
have a thread engagement of less than two pitches except for
required standard length GO segments and rolls,

4,6.2 Setting gages. Gages far setting working gages have the follow-
ing length requirements.

a) The GO thread setting plug gage shall have a thread tength
equal to twice the length of the GO thread ring gage. One
half of this setting plug gage length snhall have fult flank
thread profiles and the other half truncated flank thread
profiles.

b) The NOT-GO thread setting plug gage shall have a thread
length equal to or greater than twice the NOT-GO thread
ring gage length. One half of this setting plug gage
length shall have full flank thread profiles and the other
half truncated flank thread profiles.

¢) The G0 and NOT-GO solid thread setting ring gage for snap
and indicating gages shall have a threaded length of at
least 4 complete threads.

4.7 Gage blanks. Designs and dimensions for standard blanks for
thread and pTain plug and ring gages and for smap gages are published
in ANSI B47.1A. For adjustable ring gage, the Woodworth design is
also acceptable. '
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TABLE XXI1.A.2 "X" Gage Tolerances for GD and NOT-GO thread gages, Snap gages
and thread indicating gages

Tolerance on major and Tolerance on pitch diameter (a}
Pitch Tolerance Tolerance minor diameters (a)
on on
lead a°®
{b) half To and To and Above Above Above
angle incl Above incl 39 100 200
100 100 39 mm thru thru thru
i ] mm 100 mm 200 mm 300 mm
i 2 3 4 5 6 7 8 9
mm wm + deg min o) mm mm mm mm mm
0.2 0.005 Og 40" 0.008 -- 0.00% -- -~ --
0.25 0.005 Oo 49 0.008 . 0.005 -- .- .-
0.30 0.005% ¢" 0.008 .- 0.005 .- .- --
0.35 0.005 00 30° 0.008 -- 0.005 - -- -
.40 0.005 00 30 0.010 -- 0.005 -- -- --
0.45 0.005 0" 30" 0.010 .- 0.005% 0.008 -- .-
0.50 0.005 Og 30" 0.010 -- 0.005% 0.008 -- -
0.55 0.005 0o 30’ 0.010 -- 0.005 0.008 -- -=
0.60 0.005 0" 20 0.010 - 1 0.005 0.008 -- --
0.65 0.005 oy 20" 5.010 -- 5.005 £.008 - --
0.70 0.005 00 20’ 0.010 -- 0.005 0.008 -- --
0.75 0. 005 - 200 0.010 -- 0.005 0.008 -- --
0.80 0.008 Og 15 0.013 0.018 0.008 0.010 0.013 0.015
1.00 0.008 00 15°' ¢.013 0.018 0.008 0.010 0.013 0.015
1.25 0.008 0”158’ 0.013 0.018 0.008 0.010 0.013 0.015
1.5 0.008 Og 10' 0.015 0.023 £.008 0.010 0.015 0.018
1.75 0.008 00 10° 0.015% 0.023 0.008 0.010 0.015 0.018
2 0.008 0" 10' 0:015 .023 0.008 0.010 0.015% 0.018
2.5 0.008 Og 10’ 0.015 0.023 0.008 0.010 0.015 0.018
3 0.008 0o 10" . 0.018 0.028 0.010 0.013 0.015 0.018
1.5 0.010 0" 5 0.018 0.028 0.010 0.013 0.015 0.018
4 0.010 Og 5 n.218 0.033 0.010 0.013 0.015 0.018
4.5 0.010 0° 5 0.020 0.033 0.010 0.013 0.015% 0.020
5 0.010 g° 5! 0.020 0.033 0.010 0.013 0.015 0.020
5.5 0.010 Og 5 0.020 0.033 0.010 0.013 0.015 0.020
6 0.010 o 5 0.023 0.038 0.010 0.013 0.015 0.020
8 0.010 o° 5 0.023 0.038 0.010 0.013 0.015 0.020

{a) Tolerances apply to designated size of thread. Apply tolerances in accordance with TABLE XXT1.B.2 and
TABLE XX11.C.2.
{b) Allowable variation between any two threads on ANSI B47.1 gage biank length.
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TABLE XXI1.A.3 “¥" Gage Tolerances for GO and NOT-GO thread setling qages

Tolerance on major and Tolerance on pitch diameter (a)
Tolerance on lead minor diameter {a)
Tolerance

To end | Above on° To and Above Above To and | Above Above Above Above

Piteh incl 12 30 fncl 12 100 incl 12 39 100 200

12 om half 12 thry [ o} 12 thru thru thry thru

& {b} engle o 100 T 39 100 200 300

(b) o (] mm m om

1 ? 3 2 5 6 7 8 9 10 11 12
m o m : geg min| am o s s o m m mn 4}
0.2 0.003 .- og 30'  |o0.008 -- -- 0.003 - - - -
0.25 | 0.003 .- 0, 30' [0.008 . -- 0.003 .- .- .- .-
0.3 0.003 - o? 30 Jo.oo8 .- -- 0.003 -- -- -- --
6.35 | 0.003 |o.00¢ | 0® 20 |o.008 0. - 0.003 |0.004 - . -
0.4 0.003 10.00¢ eg 20' |o.008 0.008 -- 6.003 }0.0D¢ -- .- .-
0.45 | 0.003 Jo0.00¢4 | 0° 20° 1|0.008 0.010 .- 0.003 |0.00¢ -- -- .-
0.5 0.003 | 0.00¢ og 20' |o.008 0.010 -- 0.003 ]o0.00¢ |0.005 - .
0.55 [0.003 [0.004 | 05 18 [0.008 0.010 .- 0.003 [0.00¢ | 0.005 . .-
0.6 0.003 |0.004 | 0° 13° |[0.008 0.010 -- 0.003 [0.004 | 0.005 .- -
nss o003 |o0.00s cg i5' {0.008 0.610 .- v.003  |o.004 | o0.005 - --
.7 0.003 |0.004 | 02 15" [0.008 0.010 -- 0.003 0.004 {0.005 -- .
0.75 [ 0.003 |o0.00a | 0% 12° |o.008 0.010 .- 0.003 J0.00¢ | 0.00% -- .-
0.8 0.001 |0.00¢ og 12* |o.008 0.013 |0.018 |0.003 (0.002 [0.005 {0.006 |o0.008
1 0.003 10.00: |0 B' [0.013 0.013 10.018 |0.003 [0.00¢ {0.005 |[0.006 |0.008
1.25 1 0.008 |0.00¢ j0° & 0013 0.0i3 Jo0.018 [0.003 (0.0046 }o0.005 lo0.006 {o.cos
1.5 0.00¢ |0.004 og g lo.o13 0.013 |0.018 |o0.000 J|o.008 [o0.005 {c.006 |o.008
.75 1 0.00¢ (0.00a |~ I 0015 0.015 Jo0.023 |0.003 0.005 |0.006 [0.008 {0.010
2 0.005 {0.005 | 0° & |[0.015 0.015 [0.023 |0.008 {0.005 |[0.006 |0.008 !0.010
2.5 - 0.005 og 6 | -- 0.015 |0.023 -- 0.005 (0.006 {0.008 | 0.010
3 -- 0.006 |0 6 |-- 0.015 ] 0.023 .- 0005 [0.006 |0.008 {0.010
3.5 - 0.006 | 0® 5 | .. 0.018 [o0.028 - 0.005 [0.006 |0.008 |o0.010
2 -- 0.008 | 0° 5+ |.. 0.018 |o0.028 .- 0.005 [0.006 |0.008 |D0.9:0
.5 .- 0.008 | 0° a* | .. 0.020 lo.01 - 0.00s lo.oos looee o010
5 -- c.oo8 | ¢° & | .. 0.020 |0.033 -- 0.005 |0.006_ |0.008 {0.010
5.5 . 0.008 og e | .. 0.020 |0.033 -- 0.005 |0.006 [0.008 |o.010
3 -- .08 |of & |-- 0.023 |o0.033 -- 0.005 |0.006 |o.008 |o0.010
8 -- 0.008 | 0° ¢ | .. 0.023 |o.018 - 0.005 |0.006 |o0.008 {0.010

{a) Tolerances apply to designated size of thread. Apply tolerances in accordance with TABLE ii.g.l,
TABLE xx1§.B.4, TABLE xx11.C.3 and TASLE xx!1.C.4.
(b} Allowable variation between any iwo threeds on ANSI B47.1 gage bland length,
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TABLE XXI1.A.4 Tolerances for plain cylindrical gages

Size Range Tolerances (a)
To and
Above | iiciuding | xx X Y 7(b) 71
1 2 3 4 5 6 7
m mm m mm mm mm mm
1 21 0.0005 0.001} 0.0018 0.003 0.005
21 38 0.0008 0.0015 0.0023 0.003 0.006
38 64 0.0010 0.002 0.0030 0.004 0.008
64 115 0.0013 0.0025 0.0038 0.00% 0.010
115 165 0.0017 0.0033 0.0048 0.006 0.013
165 - 230 0.0020 0.0041 0.0061 0.008 0.016
230 300 0.0025 0.0051 0.0076 0.010 0.020

(a) Tolerances apply to actual diameter of plug or ring.
Apply tolerances in accordance with table XXII.B.Z
and table XXII.C.2. Symbols XX, X, Y, Z and ZZ are
standard gagemakers tolerance classes.

(b} Used as tolerance on plain cylindrical plugs and ring
gages to check minor diameter for internal threads and
putside diameter for external threads. Also used for
masters for setting indicating thread gages where the
design permits.
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4.8 End threads.

4.8.1 External gage threads. The feather edge at both ends of the
threaded section of the gaging member shall be removed. On pitches

greater than 0.8 mm, not more than one complete turn of the end threads
shall be rempved to obtain a full thread form blunt start. See f‘igure

I Py W e ol -

22.A.1. On pitches 0.8 mm and finer, a 60 chamfer from the axis of
the gage is acceptable in liev of the blunt start.

4.8.2 Internal gage threads, The feather edge at both ends of the

thread ring gage shall be removed. On gages larger than 12 mm nominal

size or on those having a larger pitch than 1,25, not more than one

complete turn of the end threads shall be removed to obtain a full

thread blunt start. On gages 12 m nominal size and smaller or on those
&N

having 1.25 pitch or smaller, a 60" chamfer on the end threads from the

axis of the gage to a depth of half to one pitch, is acceptable in place
of the blunt start.

4.9 Chip grooves. Each GO thread plug gage, except in size 4 mm and
smaller, shall be provided with a chip groove at the entering end. On
reversible gages, a chip groove shall be provided at each end. Chip
grooves are acceptable that are in accordance with commercial practice,
such as a groove cut at an angle with the axis or a longitudinal groove
cut parallel with the axis and extending the complete length of the
gaging member. The groove shall be located circumferentiaiiy at the
start of the full thread, and in all cases the depth shall extend below
the root of the first full thread. The distance from the major dia-
meter of the thread plug to the crest of the convolutyon rise in front
of the chip groove, due to the radius of the convoluting tool, shall be
a minimum of 0.5H as shown in figure 22.A.1. The beginning of the first
thread shall be of full form. The recommended widths for chip grooves

are given in table XXIi.A.5.
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TABLE XXII.A.5 Chip groove width

R R BN

Nominal Diameter

Chip Groove Width

mm mm
Max Min
4 mm and smaller No chip groove required
‘Above 4 to and
including 5 mm 0.91 0.66
Above 5 to and
including 10 mm 1.32 1.07
Above 10 to and
inctuding 12 mm 1.70 1.45
Above 12 to and
including 24 mm 2.11 1.70
Above 24 to and
including 39 mm 3.30 1.70
Above 39 mm 4,90 1.70
BN A
e S R e
[WELELH i \ / t
LONYOLUTION .
s - ‘; . hETON
. "

FIGURE 22.A.1
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Removal of partial thread and chip groove
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4.10 Runout.

4.10.1 Thread plug es. The permissible maximum effective major
diameter on GO and Ngf GO thread plug gages, as determined by adding the
runout measurement (full indicator movement on major ¢ylinder using pitch

cylinder axis as datum) to the measured major diameter, shall not exceed

the maximum major diameter specified. The pitch cylinder shall be round
and straight within the gage pitch diameter limits specified.

4.10.2 Thread ring qages. Runout requirements for GO and NOT-GO thread
ring gages are:

a} The permissible minimum effective minor diameter on GO
thread ring gages, as determined by subtract1ng the run-
out measurement {full indicator movement on minor
cylinder using pitch cylinder axis as datum) from the
measured minor diameter, shall not be less than the
specified minimum minor diameter minus the sum of the
minor and pitch diameter gage tolerance.

b} The permissible minimum effective minor diameter on NOT-
GO thread ring gages, as determined by subtracting the
runout measurement {full indicator reading on minor
cylinder using pitch cylinder axis as datum) from the
measured minor diameter, shall not be iess than the
specified minimum minor diameter minus twice the sum
of the gage tolerances for minor and pitch diameter.

4.11 Taper limitation on pitch diameter on setting gages. The taper

L - ==

shail Be w1fh1n the gage ﬁthh diameter |imits. On setting plugs, the
largest diameter shall be at the entering end.

5 DETAILED REQUIREMENTS

5.1 M thread series. The detail gage requirements for M thread series
are gtven in Part B.

5.2 MJ thread series. The detail gage reguirements for M) thread

o i Vs Welis Chans L3 =939

series are given in Part C.

5.3 Verification of threaded product.

5.3.1 The following requirements apply when using ring and plug gages
for thread verification.

a) The GO thread plug gage shall enter the full threaded

length of the product thread freely.

b) The NOT-GO thread plug gage shall not enter more than three
complete turns, before coming to a stop. Exceptionally
short thread lengths {less than 3 pitches) may pass over
the plug gage provided there is a perceptible drag.

11
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of size (m1n1mum materia

14
1inge cases,

To assure that usable product thread at the extreme limit

1 limit) is not rejected in border-

PR hn ad
|||uu..u|.|l|5 gugca lllu‘y oe useq.

GO plain plug and ring gages shall completely enter or pass

over the product threads.

NOT-GO piain plug and ri

ng gages shall not enter or pass

over the first full thread of the product.

The following requirements a
verification:

PR
aj

b}
the product circumferenc
around full circumferenc

pply when using indicating gages for

-l

ndi-

LR

FED-

G0 thread indicating segments shall engage 25% or more of

e. Product shall be checked
e of thread at sufficient axial

positions to check the full thread length.

c¢) Thread indicating rolls
locations {three if poss

'Innnfh of the nr'nrlurf

U e e

at each poswt1on

5.4 "Best Size"

shall be applied at several
ible) axially over the full thread

The circumference shall be checked

thread measuring wires.

5.4.1 Thread wire specifications.
following requirements:

a) The set of 3 wires shall
0.00025 mm,

b) This common diameter sha
"best size" for the pitc
used.

c) Variation of wire diamet
U UUU(.’.J mn max.

d) Out of roundness by 60°
central 25 mm of length.

e) Surface roughness = 0.05

f) Material = high speed to

Knoop 776 min.

5.4.2 Method of measuring wires.

Thread wires shall meet the

have the same diameter within

17 be within 0.0005 mm of the
h for which the wires are to be

er within central 25 mm interval
V block = 0.00025 mm max. over
um R, max.

ol steel hardened to RC 62 min or

The following procedure shall be used

when measuring pitch diameter wires:

12
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comnuted value for the niteh diametoer of a scrow throad
W P T T N LA L L LR LY v [ =i S -y | W L)

gage obtained from readlngs over wires will depend upon the
accuracy of the measuring instrument used, the contact force,
and the value of the diameter of the wires used in the
cogputatlons In order to measure the pitch diameter of a
60~ screw thread gage to an accuracy within 0.0025 mm by means
of wires, it is necessary to know the wire diameters to within
0.0005 mm. Accordingly, it is necessary to use a measuring
instrument that reads accurately to 8 .0002 mm.

A wire presses on the flanks of a 60" thread with the forc
that is applied to the wire by the measuring instrument.
Inasmuch as the wire and thread deform at the contact areas,
it is desirable to determine the size of the wire under con-
ditions which will compensate for this deformation. It is
recommended for standard practice that diameters of wires

be measured between a flat contact and a hardened and ac-
curately ground and lapped steel cylinder having a diameter
in accordance with table XXI!1.A.6 with the measuring force
specified in the table. The plane of the flat contact
should be parallel to the contact element of the cytinder
within 0.000]1 mm.

To avoid a permanent deformation of the material of the

wire or gages, it is necessary to limit the contact force
and, for consistent results, a uniform practice as to con-
tact force in making wire measurements of hardened screw
threads gages is necessary. The recommended force for ex-
ternal pitch diameter measurements is given in table
XXI1.A.6. The use of other contact forces will cause a
difference in the reading over the wires and to completely
compensate for such errors is impractical.

Variations in diameter around the wire should be deter-
mined by rotating the wire between a flat measurlng

rAantant aemd 31 hauinsa +tha £n anf a Cﬂ l.l AmAMLA
LURLOWL QiU UII ull\"ll HI:IV Iy whic .Ul"’ Vi a '9' UYL .

Variations in diameter along the wire should be deter-
mined by measuring between a flat contact and a cylindri-
cal anvil.

The "best size" wires and the constant to be subtracted
from the measurement over “best size" wires for computing
the measured pitch diameter on an external thread are
given in table XXII.A.7.

o D

13
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TABLE XXII.A.6 Measuring force over wires and cylinder diameter

Pitch range Measuring force (:10%} Cylinder
Newtons Pounds diameter
(Ref.) mm
0.2 to 0.35 1.1 0.25 1.25
0.35 to 0.6 2.2 0.50 3
0.6 to 1.25 4.5 1.00 20
1.25 and larger 11.1 2.50 20

TABLE XXII.A.7 "“Best Size" wires and balls
for 60° +3° threads

Pitch Wire or Ball Size Constant C for Wires
0.57735 p 0.866025 p
0.2 0.1155* 0.1732
0.25 0.14423* 0.2165
0.3 0.1732*%° 0.2598
0.35 0.2021* 0.3031
0.4 0.2309* 0.3484
0.45 0.2598* 0.3897
0.5 0.2887* 0.4330
0.6 0.3464* 0.5196
0.7 0.4041 0.6062
0.7% 0.4330 0.6495
0.8 0.4619 0.6928
1.0 0.5774 0.8660
1.25 0.7217 1.0825
1.5 0.8660 1.2990
1.75 1.0104 1.5155
2.0 1.1547 1.7321
2.5 1.4434 2.1651
3.0 1.7321 2.5981
3.5 2.0207 3.0311 °
4.0 2.3094 3.4641
. 4.5 2.5981 3.8971
5.0 2.8868 4.3301
5.5 3.1754 4.7631
6.0 3.4641 5.1962

*Ball measurement of internal pitch diameter on sizes under 5 mm is
not practical.

14
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5.5 External pitch diameter measurement. External pitch diameter app
mately equals measurement over “"best size" wire minus the constant C.
For more information on thread wire measurements, refer to FED-STD-H28
{Appendix Ad4),.
5.6 Thread balls.
5.6.1 "Best size” thread balls specifications. Thread balls shall me
the following requirements:
a} The diameters of the “best size" Bal]s are calibrated for
their undeformed sizes. For a 60" thread, the sizes are
given in table XXII.A.7.
b) One set of “best size" balls consists of three hardened

steel balls that have the same diameter within 0.00025 mm
and their common diameter should be within 0.0005 mm of
the corresponding best size bal) for the specified pitch.
The sphericity should not exceed 0.00025 mm.

5.6.2 Method of measuring balls. The following procedures shall be

used when measuring pitch diameter balls:

al
-

b}

d)

in order to measure the pitch diameter of a Rno ¢rrow
L~ L LA~ P LY ) . L -y

thread gage ring to an accurecy of within (.0025 mm by
means of balls, it is necessary to know the ball diameters
to within 0.0005 mm. Therefore, the measuring instrument
must read accurately to 0.0003 mm

The ball presses on the flanks of a 60° thread with the
force that is applied to the ball by the measuring
instrument, Since the ball and thread deform at the con-
tact areas, the size of the ball should be determined

PV | mamnaneatn Ffarm thaie Ao

mdaw ,randiéiane s b ~
unaey \.U||U|L3U|53 wWinicn near l] LuingETIaag Lt TOr Inys Ge-

formation.* The ball should be measured between paraillel
flat hardened steel contacts which are set with calibrated
gage blocks. The contacts should be parallel within
0.0001 mm.

To avoid exceeding the elastic timit of the balls and
thread gages, it is necessary to recommend a uniform
practice for measuring force for the calibration of bails
and for their use in measuring internal pitch diameter.
table XXII.A.8 gives the recommended measuring forces.
Variations in diameter around the bail should be deter-
mined by rotating the ball between parallel measuring
contacts.

Measured deformed ball size may be corrected to its

undeformed size by Hertz' equation given in the National
Bureau of Standards Technical Note 962, May 1978, page 2.

15

et



Downloaded from http://www.everyspec.com

FED-STD-H28/22

TABLE XXI1.A.8 Measuring forces for 1nterna1 pitch
diameter measurements using balls

Pitch Range Measuring force (+10%)
Newtons Pounds
(Ref.)
0.35 to .6 0.6 0.125
0.6 to 1.25 1.1 0.250
1.25 to 3 1.7 0.375
3 to 6 2.2 0.500

5.7 Internal pitch diameter measurement. Indicating gages with "best
size" ball contacts are set to either a calibrated plain ring gage or
a gage block gap which is longer than the basic pitch diameter of the
product thread by one half of the diameter of the "best size" ball.
The measured internal pitch diameter is obtained by adding the indi-
cator reading change direct]y to the basic pitch diameter size.

5.8 Marking of gages. Each gage shall be plainly marked for positive
identification., When it is impractical to permanently mark a gage,
either attach a tag or mark its container. The gage is marked with the
standard metric screw-thread designation in the following order: metric
thread symbol (M) followed by (J} if applicable, nominal size, X, pitch,
dash, tolerance grade for pitch diameter, tolerance position for pitch
diameter. tolerance grade for major or minor diameter if different than
pitch diameter, tolerance position for major or minor diameter if appli-
cable, followed by type of gage (GO, NOT-GO, GO setting, NOT-GO setting,
etc.) and pitch diameter in millimeters.

Examples:
M6X1-6g GO Setting P.D. 5.324
MJ6X1-4h6h GO Full Form P,D. 5.350
M6X1-6g NOT-GO P.D. 5.212

5.9 Rounding procedure for converting metric gage values to inch gage

values. Determine metric gage dimensions in accordance with
paragraph § of parts B and C, as app11cab1e Then calculate the inch
gage size by dividing the metric gage size (given to three decimal
places) by 25.4. Llastly, round to five decimal places by the following
method: When the first digit discarded is less than 5, the last digit
retained should not be changed. If the first discarded digit is greater
than 5, or if it is a 5 followed by at least one digit other than 0, the
last figure retained should be increased by one unit. And if the first
discarded digit is a 5 followed by only zeros, the last digit retained
should be rounded upward if it is an odd number but not changed if it is
an even number,

16
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PART B M THREAD SERIES

1 INTRODUCTION. Part B of this standard establishes the detail gage
requirements for M thread series.

2 THREAD PROFILES FOR GAGES. The thread profiles for thread gages
shown in figure 22.B.1 through figure 22.8.8 are in general agreement
with the USA industry practice of ANSI B1.16. See part A, paragraph 4.2
for a discussion of 1S0 gaging practice.

2.1 Internal thread profile with complete flanks, illustrated in
figure 22.B.1, 1s used on the following gages:

a2} GO thread ring gage.

b) GO thread snap gage anvils for checking external threads.

¢) Maximum material indicating gage segments and zero lead rolis.

d) GO thread setting ring gage (solid) for indicating and snap
gages.

e) Indicating gage segment used together with plain contact
segment spaced 1807 apart for checking runout of major
diameter, 0

f) indicating gage segments and zero lead rolls spaced 120
apart and segments used for differential gaging for lead
and cumulative form analysis.

CLEARANCE MAY DE ANY SHAPE BLTWEEN
SHARP ¥ AND UNDERCUT TQ CLEAR P
N

X5
0.0: $ ):‘-8') \‘3)’ 0

RO <)
el % &
2 o A
7w (/ P \-‘-’v ';‘2‘
A0 XX 3!
";’Q:. 718 TRE 8y
PITCH CYLINDER N oSeSete ot e A 4.4
‘?ﬁﬂbl l‘ﬁag? H
_ P, ; 4
T en0 " VAANS -
80" oe
A N [ S DO I
- p— -l
-
90°
‘ AX1S OF GAGE THREAD
NOTE: Gage with same profile except 1P long shall be used
for differential gaging. See paragraph 2.1f).

FIGURE 22.B.1 Internal thread profile with complete flanks for thread
gages

17
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2.2 Internal thread profile with truncated flanks, illustrated in
figure 22.B.2, is used on the following gages:

a) NOT-GO thread ring gage.

b) NOT-GO thread snap gage anvils.

c¢) NOT-GO thread setting ring gage, (solid) for indicating and
snap gages. See footnote (c% below.

S

%t e %t ie o'
J&ﬁﬁ%ﬁﬁﬁﬁ’g‘;ggfiﬁi<»‘
“:"0":”:‘1: (REF BB
SR B
0%t et §

9
01’%ﬂﬁﬁk‘%ﬂ

PITCH CYLINDER

i _AXIS OF GAGE THREAD

FIGURE 22.B.2 Internal thread profile with truncated flanks for thread
gages

(a) Undercut clearance is essential. The undercut clearance of the
0.385P width shall be central and shall clear the maximum major
diameter of the product external thread or the maximum major
diameter of the full form thread setting plug for the NOT-GO
thread ring gage.

(b) An optional sharp root is permitted on thread sizes smaller than
5 mm and pitches smaller than 0.8 mm provided that the full form
NOT-GO gage setting plug major diameter is cleared.

(c) Thread addendum and corresponding flat at the minor diameter -
are 0.25H and 0.25F, respectively, for paragraph 2.2c.

18 1
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. 2.3 Exterpal thread profile with complete flanks, illustrated in
figure 22.B.3, is used on the following gages:

a) GO thread plug gage.
b) GO thread snap gage.
¢} Maximum material indicating gage rolls and segments.
d) Thread setting plug gage (full form portion) for GO
thread ring gage.
e) Basic crest thread setting plug gage for GO thread ring
gage and GO snap gage.
f) Thread setting plug gage (full form portion} for NOT-GO
thread ring gage. See footnote (a) below.
g) Basic crest thread setting plug gage for NOT-GO thread
ring gage and NOT-GO thread snap gage. See footnote (a) below.
h) lndicatingogage segment used together with plain contact segment
spaced 180" apart for checking runout on m&nor diameter.
i) Indicating gage zero lead rolls spaced 120° apart and segments
used for differential gaging for lead and cumulative form

analysis.
P L P |
H I p (2)
® oL
—T%
3 )
E H /".
— ‘ ] 4R ; XX PITCH CYLINDER
TR e [4
%
3 obetete %%

CLEARANCE MAY BE
SHARP V OR UNDERCUT
T0 CLEAR P MAX 900

8 AXIS OF GAGE THREAD

[ L

NOTE: Gage with same profile except 1P long shall be used
for differential gaging. See paragraph 2.3i.

FIGURE 22.B.3 External thread profile with complete flanks for thread
' gages

(a} Minimum crest width for paragraphs 2.3f and 2.39 is 0.0254 mm.
. This corresponds to a minimum truncation of 0.022 mm.

19
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2.4 Externa) thread profile with truncated flanks, illustrated in

figure 22.B.4, is used on the following gageS'

a) NOT-GO thread piug gage.

b) Thread setting plug gage (truncated portion) for GO thread
ring gage.

c) Thread setting plug gage (truncated portion) for NOT-GO
thread ring gage.

d) NOT-GO thread snap gage.

—0.1P
S
—3—PITCH CYLINDER
(b)

GAGE

EXTERNAL CLEARANCE MAY BE
THREAD SHARP V OR UNDERCUT.
CLEAR (a) WHEN NOT
UNDERCUT.

90°
,/ | AXIS OF GAGE THREAD

FIGURE 22.8.4 Externa] thread profile with truncated flanks
for thread gages

(a) %-for working gages (2.4a and d) and § for setting gages (2.4b and c).
(b) % for working gages (2.4a and &) and gﬂ for setting gages (2.4b and c).
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3  GAGING ELEMENT PROFILES FOR PITCH OIAMETER MEASUREMENT AND
CUMULATIVE FORM DIFFERENTIAL GAGING

3.1 Product external thread measurement, short straight flank contacts.
Indicating and snap gage cone and vee profile roils for the measure-
ment of external pitch diameter are illustrated in figure 22.8.5. The
gage has swall 1ine contact on the thread flank. Indicating gage rolls,
spaced 120" apart, are used on external product threads for cumulative
form differential gaging. Alternate designs may use a similar profile

with approximate pitch diameter contact.

GAGINGIELEMENT

———p— & :j

PITCH DIAMETER PRODUCT

~ o~

ol No )
U.us/v
]

b

o.J;p? T i

g.1p 0.6P

FIGURE 22.B.5 Gaging element profile for product external pitch diameter
measurement and cumulative form analysis using short
straight flank contacts
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3.2 Product external thread measurement, curved contacts. Indicating
and snap gage rolls with "best size" wire radius for the measurement
of external pitch diameter are shown in figure 22.B.6. This type of
gage approximates the three wire pitch diameter measurement. It has
poigt contact with the thread flanks. Indicating gage rolls, spaced
120" apart, are used on external product threads for cumulative form
differential gaging. Alternate design may use cone and vee profile
rolls with "best size" wire radius contacts.

TOP
ROLL #2

PRODUCT
- FAR , ROLELRERIOOON  pIAMETER
NEAR " ROLL #
ROLL #1 ~

NEAR FAR

rl . : P N
T ROLL 4
ROLL #1 l 4 oL 43
4—E —E-—o-
3 3

FIGURE 22.8.6 Gaging element profile for product external pitch diameter
measurement and cumulative form analysis using curved contacts
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3.1 Product interna

n anl
Indicating and snap gage cone and vee profile for segments and r
pitch diameter measurement on internal threads is shown in figure 22.8.7.
The segments make surface contact with the thread flanks and the rolls
make point or line contact with the thread flanks, depending on the
angle variations of the flanks. Indicating rolls are used on internal
product threads for cumulative form analysis. Alternate design may use
a similar profile with approximate pitch diameter contact.

%1411
Cdau

e
e

0.087P

0.05P
| 1Y
PITCH . A\

DIAMETER ! GAGING ELEMENT

FIGURE 22.B.7 Gaging element profile for product internal pitch diameter
measurement and cumulative form analysis using short
straiqht flank contacts
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3.4 Product internal thread measurement, ball contact. The three
"best size” ball configuration for pitch diameter measurement on in-
ternal threads is illustrated in figure 22.B.8.  Since the two balls
are free to roll a small distance axially on the one mounting, they may
be spaced several pitches apart. As an alternate "best size" ball con-

+arte aro arrontahla
v e Y N uhuhrhu"'\-l

PRODUCT S
P 00 0.0, Lo

/éA-Glf.fz///,
0.5pP ///LN‘G gLIEF'JELJT/
PITCH PIAMETER | !

. GASING ELEMENT ~7 7 <

FIGURE 22.B.8 Gaging element for product internal pitch diameter
measurement using "best size" balls
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cCoCreICICATINNG
STEWIT bW IV

4.1 Design of gaging elements for M thread gages is detailed in part B
with general information provided in part A.

4.2 The

4.3 The
ternal M

4.4 For
2)
b)

)
)

[l

[=

Yimits of size for working gages are tabulated in table XXI1.B.5.

limits of size for thread setting gages for external and in-
threads are tabulated in tabie XXII.B.6. .

thread sizes not tabulated in this standard.

Constants for computing M thread series gage dimensions may be
found in table XXII.B.1.

The X, W, and Z gage tolerance are given in tables

XXII.A.2, XXII.A.3 and XXII.A.4, respectively.

Dimensions of the M thread series are given in or may be
calculated in accordance with FED-STD-H28/21.

The specifications for determining the limits of size for
working gages are summarized in table XXII.B.2 and for

setting gages in tables XXII.B.3 and XXII.B.4.

4.5 Plain setting plug and ring gages for indicating gages shall be
made to I tolerance for plain gages, see table XXii.A.4,

4.6 The
units is

rounding procedure for converting metric gage dimensions to inch
described in part A, GENERAL.
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TABLE XX11.B.2 Specifications for limits of size of thread and
“piain working qages for checking external and
internal ﬁ threads

For
checking
external
threads

For max size use max pitch

Pitch diameter of external thread.
diameter Apply X pitch diameter gage
tolerance minus for min size.
GO
For max size use max pitch
. diameter of external thread
Minor minus H/2. Apply X minor
diameter diameter gage tolerance
Adjustable minus for min size.
and
solid For min size use min pitch
X Thread Pitch diameter of external thread.
ring gages diameter Apply X pitch diameter gage
tolerance plus for max size.
NOT
GO For min size use min pitch
diameter of external thread
Minor minus 0.2p. Apply X @inor
diameter diameter gage tolerance pius
for max size.
For max size use max major
G0 Major diameter of external thread.
diameter Apply Z gage tolerance minus
Z Plain for min size.
ring
gages For min size use min major
NOT | Major diameter of external thread.
GO diameter Apply I gage tolerance plus

for max size.
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TABLE XXI1.B.2 Specificacions for limits of size of thread and
plain working gages for checking external and
internal M threads {(continued)

! For min size use min major
i ' Major diameter of internal thread.
i diameter Apply X major diameter gage
tolerance plus for max size.

GO
For min size use min pitch
Pitch diameter of internal thread.
! diameter Apply X pitch diameter gage
tolerance plus for max size.
X Thread For max size use max pitch
plug gages Major diameter of internal thread
For diameter plus 0.2p. Apply X major
checking diameter gage tolerance minus
internal NOT for min size.
threads GO
For max size use max pitch i
Pitch diameter of internal thread. !
diameter Apply % pitch diameter gage |

tolerance minus for min size.

For min size use min minor
G0 Minor diameter of internal thread .

diameter Apply Z gage tolerance plus
for max size.

Z Plain
plug gages For max size use max minor
NOT | Minor diameter of internal thread.
GO | diameter Apply Z gage tolerance minus
for min size.
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TABLE XXI1.B.3 Specifications for limits of size of thread
setting plug for checking and adjusting ring
9ages used for checking external M threads

" For
checking
external
threads

Thread
setting
plug
for
GO ring
gages

Truncated
portion
Major

For max size use max pitch
diameter of external thread
plus 0.2p. Apply W major dia-
meter gage tolerance minus for
min size.

diameter
Full-form
and
basic
crest

For min size use max major

diameter of external thread.
Apply W major diameter gage
tolerance plus for max size.

Pitch
diameter

For max size use max pitch
diameter of external thread.
Apply W pitch diameter gage
tolerance minus for min size.

Thread
setting
plug for
NOT-GO

ring gages

(a)
Truncated
portion

For max size use min pitch
diameter of external thread
pPlus 0.2p. Apply W major
diameter gage tolcrance minus
for min size, .

Major (Full-form
diameter and
basic
crest

Use max major diameter of ‘ex-
ternal thread provided that
major diameter crest width

shall not be less than 0.0254 mm
(0.022 rm truncation). Apply W
major diameter gage tolerance
plus for max size except that
for 0.0254 mm crest width apply
tolerance minus for min size.
For the 0.0254 rm crest width,
major diameter is equal to max-
imum major diameter of external
thread plus 0.216506p minus the
sum of external thread pitch
diameter tolerance and 0.0440 mm

Pitch
diameter

For min size use min pitch

diameter of external thread.
Apply W pitch diameter gage
tolerance plus for max size.

(a) Truncated portion is re

figure 22.B.2 s used.
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TABLE XXI11.B.4 Specifications for limits of size of solid master
thread ring gages for setting snap and indicating

gages
Master ( For min size use min pitch
GO pitch (@) | diameter of internal thread.
thread diameter Apply W pitch diameter gage
ring (solid) tolerance plus for max size.
for
setting snap For max size use min minor
and Minor diameter of internal thread.
For indicating diameter Apply W minor diameter gage
checking gages ' toierance minus for min size.
internal
threads For max size use max pitch
NOT-GO Pitch (2) | diameter of internal thread.
thread diameter Apply W pitch diameter gage
setting tolerance minus for min size.
ring (solid)
- for For max size use max minor
setting snap| Minor diameter of internal thread. .
gages diameter Apply W minor diameter gage

tolerance minus for min size.

(a) Tolerances greater than W tolerance for pitch diameter are acceptable
when the indicating or snap gage can accommodate a greater tolerance
and when agreed upon by supplier and user.
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FED-STD-H28/22
. PART C M) THREAD SERIES
1 INTRODUCTION. Part € of this standard estabiishes the detail gage
requirements for MJ thread series.

2  THREAD PROFILES FOR GAGES. The thread profiles for thread gages
are in genera)l agreement with the USA industry practice of ANSI Bl.22.
Flank contact is greater, however, for ANSI B1.22 truncated portions of
thread setting plugs and pitch diameter indicator/snap gaging elements.
There are presently no IS0 gaging standards for use with MJ threads.
2.1 Internal thread profile with complete flanks, illustrated in
figure 22.C.1, is used on the following gages:

a) G0 thread ring gage.

b} G0 thread snap gage anvils for checking external threads.
c

d)

Maximum material indicating gage segments and zero lead rolls.
GO thread setting ring gage (solid) for indicating and
snap gages.
e) Indicating gage segment used together with plain contact
segment spaced 1800 apart for checking runout of major diameter.
f) Indicating gage seqments and zero lead rolls spaced 120°
apart and segments used for differential gaging for lead and
cumulative form analysis.

CLEARANCE MAY BE ANY SHAPE BETWEEN
SHARP Vv AND UNDERCUT TO CLEAR P~

Vv . AXIS OF GAGE THREAD

NOTE: Gage with same profile except 1P long shall be
used for differential gaging. See paragraph 2.1.f.

. " FIGURE 22.C.1 Internal thread profile with complefe flanks for thread
qages
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2.2 Internal thread profile with truncated flanks, illustrated in
figure 22.C.2, 1s used on the following gages:

a) NOT-GO thread ring gage.

b) NOT-GO thread snap gage anvils.

c¢) NOT-GO thread setting ring gage, (solid) for indicating and
snap gages. See footnote {(c) below.

(b)

PITCH CYLINDER g;--' N - N ' : 5 (
o/ i [, 03850 ] e0® |
N/ (REF){c) : —0.1¢(c)
v/ p p
/ l 7
\

¥ __AXIS OF GAGE THREAD

FIGURE 22.C.2 Internal thread profile with truncated flanks
for thread gages

(a) Undercut clearance is essential. The undercut ctlearance
of the 0.385P width shall be central and shall clear the
maximum major diameter of the product external thread or
the maximum major diameter of the full form thread setting

plug for the NOT-GO thread ring gage.

(b) An optional sharp root is permitted on thread sizes smaller
than 5 mm and pitches smaller than 0.8 mm provided that the
full form NOT-GO gage setting plug major diameter is cleared.

{(c) Thread addendum and corresponding flat at the minor diameter
are 0.1875H and 0.3125P respectively, for paragraph 2.2.c.
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2.3 External thread profile with complete flanks, illustrated in
figure 22.C.3, is used on the following gages:

a) GO thread plug gage.
b) GO thread snap gage.
¢} Maximum material indicating gage rolls and segments.
d) Thread setting plug gage (full form portion) for GO
thread ring gage.
e) Basic crest thread setting plug gage for GO thread ring
gage and GO thread snap gage.
f) Thread setting plug gage (full form portien) for NOT-GO
thread ring gage. See footnote (a) below.
g) Basic crest thread setting plug gage for NOT-GO thread
ring gage and NOT-GO thread snap gage. See footnote (a) below.
h) Indicating gage segment used together with plain contact segment
spaced 180" apart for checking runout on m&nor diameter.
i) Indicating gage 2ero lead rolils spaced 120° apart and segments
used for differential gaging for lead and cumulative form

analysis.
-.—R ! I:: p -
AN |
| ! P2 60 {
T
3 R b p ' jf’:;‘& .30°™
g ¥ NN | r~gw4 , Qpﬂ;;;;
A\ . 4 '
—— t’ 9 - i - 4 Prie PITCH CYLINDER
8P KRN 1 ADRIRRRIA ’
1 RSN IR IR ARN ’:’
RREDGN 7 XXXXANEK | B
G /1R GaGE XX - A
R N/ B xtemnat 8 Vb
%S :’:’ R R :.”’.’0"4% &
CLEARANCE MAY 8E XXX Lelelelole
SHARP V OR UNDERCUT R% %N R .
TO CLEAR P MAX g0°
] { AXIS OF GAGE THREAD

NOTE: Gage with same profile except 1P long shall be used
for differential gaging. See Paragraph 2.3i.

FIGURE 22.C.3 External thread profile with complete flanks for thread

gaqges

(2) Minimum crest width for paragraphs 2.3f and 2.3g is 0.0254 mm.
This corresponds to a minimum truncation of 0.022 mm.
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2.4 External thread profile with truncated flanks, illustrated in
figure 22.C.4, is usedon the following gages:

) NOT-GO thread plug gage.
) Thread setting plug gage (truncated portion) for GO thread
ring gage.

o W

N Thrand cat+inn nlun nans {(trimecratad namtianl far NAT_CN
(08} inread setiing piug gage jiruncateg poriicn; vor Nui-=uwl
thread ring gage.
d) NOT-GO thread snap gage.
\ . 0, 385° ; -|
N l' ““’"l s,
60° e (a)e
= . XXX 7 X %) TP]TCH CYLINDER
(b)
—l Y
GAGE
EXTERNAL A CLEARANCE MAY BE

SHARP V OR UNDERCUT.
CLEAR (a) WHEN NOT UNDERCUT

(0 THREAD <50

J | AXIS OF GAGE THREAD

FIGURE 22.C.4 External thread profile with truncated flanks
for thread gages

(a) ‘% for working gages (2.4a and d) and % for setting gages (2.4b and c).
FAWRY H - TRE S man IP AL 4 4% - _d 3|| Lo == .n. ________ A Ak mmad =%
\bj 7 for working gages {(Z.4a and d) and gH for s tting gages (2.4b and cj.

F-N
(=]
—
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2.5 External thread profile, full form, for GO thread plug gage for
spin down check on internal MJ thread is illustrated in figure 22.C.5.

PITCH
CYLINDER

L0.25259P

R = 0.18042P

FIGURE 22.C.5 External thread profile full form
for thread gages
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3 GAGING ELEMENT PROFILES FOR PITCH DIAMETER MEASUREMENT AND CUMULATIVE
FORM DIFFERENTIAL GAGING

3.1 Product external thread measurement, short straight flank contacts.
Indicating and snap gage cone and vee profile rolls for the measure-
ment of external pitch diameter are illustrated in figure 22.C.6. The
gage has sgal] line contact on the thread flank. Indicating gage rolls,
spaced 120° apart, are used on external product threads for cumulative
form differential gaging. Alternate designs may use a similar profile

with approximate pitch diameter contact.

GAGING ELEMENT

E
l
P

. —
E —-0.3P‘bd{0.3p"-— j

[
AXKEKR
"Hﬂﬁﬁﬂfﬂﬂﬁ?‘

RRIKKICIRRKNR

PITCH ?IAMETER
0.087P
I

FIGURE 22.C.6 Gaging element profile for product external pitch
diameter measurement and cumulative form analysis
using short straight flank contacts

48




Downloaded from http://www.everyspec.com

FED-STD-H28/22

3.2 Product external thread measurement, curved contacts. Indicating
and snap gage rolls with "best size" wire radius for the measurement
of external pitch diameter are shown in figure 22.C.7. This type of
gage approximates the three-wire pitch diameter measurement. It has
poigt contact with the thread flanks. Indicating gage rolls, spaced
120" apart, are used on external product threads for cumulative form
differential gaging. Alternate design may use cone and vee profile
rolls with "best size” wire radius contacts.

TOP ROLL #2
0.5P
W
| Yol
4

PITCH

TOP
ROLL #2

PRODUCT

FAR DIAMETER
NEAR ROLL #3
ROLL £1
~ 120°
(TYP) g

- f FAR

NEAR . ' P

ROLL #1 7 ROLL €3

FIGURE 22.C.7 Gaqing element profile for product external pitch
diameter measurement and cumulative form analysis
using curved contacts
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3.3 Product internal thread measurement, short straight flank contacts.
Indicating and snap gage cone and vee profile for segments and rolls for
pitch diameter measurement on internal threads is shown in figure 22.C.8.
The segments make surface contact with the thread flanks and the rolls
make point or line contact with the thread flanks, depending on the
angle variations of the flanks. Indicating rolls are used on internal
product threads for cumulative form analysis. Alternate design may use
a similar profile with approximate pitch diameter contact.

PRODUCT
0.1p
} 0. 0877
l/l 4 I‘:I-I\,\l“;r‘]vx*ﬂf/fd /AV\
ANSKL ®
{02020 6P 6]’ 0.05P

PITCH l \

DIAMETER GAGING ELEMENT

T T RRRRIIEEES
0.087p — :Q:O:QM:O:Q:
0.05p —— 0 e Sse] %0 % %2

3290 ¢
1.‘1f01b15gg)

FIGURE 22.C.8 Gaging element profile for product internal pitch
diameter measurement and cumulative form analysis
using short straight flank contacts
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3.4 Product internal thread measurement, ball contact. The three
"best size" ball con?*gurat*on for pitch diameter measurement on in-
ternal threads is illustrated in figure 22.C.9. Since the two balis on
the one jaw are free to rolil along a small axial distance, they may be
spaced several pitches apart, As an alternate, "best size" ball con-

tacts are acceptable.

FIGURE 22.C.9 Gaging element for product internal pitch diameter
measurement using "best size” balls.
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4  GAGE SPECIFICATIONS

4.1 Design of gaging elements for MJ thread gages is detailed in part C
with general information provided in part A,

4.2 The limits of size for working gages are tabulated in table XXII.C.5.

4.3 The limits of size for thread setting gages for external and in-
ternal MJ threads are tabulated in table XXII.C.6.

4,4 For thread sizes not tabulated in this standard.

a) Constants for computing MJ thread series gage dimensions are
found in table XXII.C.1.

b) The X, W, and Z gage tolerances are given in tables
XXIT.A.2, XXI1.A.3 and XX1I.A.4, respectively.

c) Dimensions of the MJ thread series are given in or may be
calculated in accordance with FED-STD-H28/21.

d) The specifications for determining the limits of size for
working gages are summarized in table XXII.C.2 and for
setting gages in tables XXII.C.3 and XXII.C.4,

4.5 Plain setting plug and ring gages for indicating gages shall be

made to Z tolerance for plain gages, see table XXII1.A.4,

4.6 The rounding procedure for converting metric gage dimensions to inch |
units is described in part A, GENERAL.
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TABLE XXI1.C.2 Specifications for limits of size of thread and
plain working gages for checking external and
internal MJ threads

For max size use max pitch
Pitch diameter of external thread.
diameter Apply X pitch diameter gage
co tolerance minus for min size.
For max size use max pitch
diameter of external thread
Minor minus 0.32476p. Apply X minor
diameter diameter gage tolerance
Adjustable minus for min size.
and
For solid For min size use min pitch
. checking X Thread Pitch diameter of external thread.
external ring gages diameter Apply X pitch diameter gage
threads ) of tolerance plus for max size.
N
. G0 For min size use min pitch
diameter of external thread
Minor minus 0.2p. Apply X minor
diameter | diameter gage tolerance plus
for max size.
For max size use max major
60 Major diameter of external thread.
- diameter Apply Z gage tolerance minus
Z Plain for min size.
ring
gages For min size use min major
NOT Major diameter of external thread.
. GO diameter Apply Z gage tolerance plus
! : for max size.
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TABLE XX1I.C.2 Specification for limits of size of thread and
ﬁla';ﬂ u'."k‘.ng gages for rl-;erlqng extornal and
internal MJ) threads (continued)
For min size use min major
Major diameter of internal thread.
diameter Apply X major diameter gage
tolerance plus for max size.
GO
For min size use min pitch
Pitch diameter of internal thread.
diameter Apply X pitch diameter gage
tolerance plus for max size.
GO full For min size use min pitch
form Minor diameter of internal thread
spin diameter minus 0.505181p. Apply X
X plug down pitch diameter gage tolerance
For gages | thread olus T tolerance from table
checking check XXII.C.1 plus for max size.
internal plug
threads gages For min root radius use
Root 0.18042p. Apply t tolerance
Radius from table XXii.C.1 pius for
max radius.
For max size use max pitch
Major diameter of internal thread
diameter plus 0.2p. Apply X major
NOT GO diameter gage tolerance minus
for min size.
For max Size use max pitch
Pitch diameter of internal thread.
diameter Apply X pitch diameter gage
tolerance minus for min size.
For min size use min minor
Minor diameter of internal thread.
G0 diameter Apply Z gage tolerance plus
Z plain for max size.
plug —
gages For max size use max minor
NOT Minor diameter of internal thread.
GO diameter Apply 7 gage tolerance minus
for min size.
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YABLE XXI1.C.3 Specifications for limits of size of thread

setting piug for adjusting riny gages used

for checking external MJ threads

For
checking
external

threads

For max size use max pitch
diameter of externai thread

Thread Truncated | plus 0.2p. Apply W major
setting portion | diameter gage tolerance
plug Major minus for min size.
for diameter
GO ring Full-form { For min size use max major
gages, and diameter of external thread.
indicating basic Apply W major diameter gage
gages, crest tolerance plus for max size.
and
snap For max size use max pitch
gages Pitch diameter diameter of external thread.
Apply W pitch diameter gage
tolerance minus for min size.
(a) | For max size use min pitch
Truncated | diameter of external thread
portion {plus 0.2p. Apply W major
diameter gage tolerance minus
for min size.
Use max major diameter of ex-
ternal thread provided that
major diameter crest width
shall not be less than 0.0254 mm.
(0.022 mm truncation). Apply W
Thread Major Full-form |major diameter gage tolerance
setting | diameter and plus for max size except that
plug for basic {for 0.0254 mm crest width apply
NOT-GO crest |tolerance minus for min size.
ring gages For the 0.0254 mm crest width,

maJor diameter is equal to max-
imum major diameter of external
thread plus 0.216506p minus the
sum of external thread pitch

diameter tolerance and 0.0440 mm,

P S,

Pitch diameter

L —

For min size use min pitch

diameter of external thread.
Apply W pitch diameter gage
tolerance plus for max size.

(a) Truncated portion is required when optional sharp root

profile in

figure 22.C.2 is used.
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TABLE XXII.C.4 Specifications for limits of size of solid master
thread G0 ring gages for setting indicating gages
and snap gages for internal MJ threads

For min size, for 5 mm size
Master and larger use min pitch dia-
GO Pitch (@) meter of internal thread.
thread diameter Apply W pitch diameter gage
ring (solid) tolerance plus for max size.
gages for
setting For max size, for 5 mm size
indicating Minor and larger use min minor dia-
and diameter meter of 1nterna1 thread.

For snap gages Apply W minor diameter gage
checking tolerance minus for min size.
internal
thread For max size, for 5 mm size

NOT GO Pitch (a) and larger use max pitch dia-
thread diameter meter of internal thread.
setting Apply W pitch diameter gage
ring {sclid) tolerance minus for min size.
gages
for setting For max size, for 5 mm size
snap gages and larger use max minor dia-
Minor meter of internal thread.
diameter Apply W minor diameter gage
tolerance minus for min size.

{a) Tolerances greater than the W tolerance for pitch diameter are
acceptable when the internal indicating or snap gage can accommodate
a greater tolerance and when agreed upon by supplier and .
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