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INFORMATION SHEET ON FEOERAL STANDARDS

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

Al1 Users of Federal Standards should keep them up to date by in-
serting revised or new pages as issued and removing superseded and can-
cel1ed pages.

New and revised pages wil1 be issued under Change Notices which will
be numbered consecutively and wi11 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time as they are superseded by a reissue of the entire Standard.

NOTICE

From 1939, the Interdepartmental Screw-Thread Consnittee (ISTC), un-
der the Chainnanship of the National Bureau of Standards (NBS), Department
of Con’fnercehad developed and published NBS Handbook H28, 5crew-Thread
Standards for Federal Services.

Section 487 of Title 40 of the U.S. Code states that the authority
for development of Federal Standards for procurement purposes rests with
the General Services Administration (GSA).

In November 1976, the ISTC was terminated, and the General Services
Administration (GSA) accepted the responsibi1ity for NBS Handbook H28 and
agreed to convert it and maintain it as a Federal Standard.

The standards which had been published as NBS Handbook H28, Part I,
Part II and Part 111 will now be promulgated as a fully coordinated
FED-STD-H28, maintaining the existing sections and identifying them with
slant lines. For example, NBS Handbook H28, Part 1, Seation 3 will be
detailed standard FED-STD-H28/3 which must be procured individually.

Mi1itary Custodians Preparing Activity

ARMY-AR DIA-15
NAVY- As
AIR FORCE - 11 (Project No. THDS-0008)

Civi1 Agency Coordinating Activity

ACO FPI MSF
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FIS

!,
LRC TCS

il

L —

Downloaded from http://www.everyspec.com



. . . ..

FED-STD-H28/5 ..>,
31 March 1978

CONTENTS

Page

2. Thread form . . . . . . . . . . . . . . . . . . . . . . . . . .
3. Unified Miniature thread series . . . . . . . . . . . . . . . . .
4. Classification and tolerances . . . . . . . . . . . . . . . . .
5. Coated threads . . . . . . . . . . . . . . . . . . . . . . . ..”
6. l%read designations . . . . . . . . . . . . . . . . . . . . .
7. Limitaof size. . . . . . . . . . . . . . . . . . . . . . . J :
8. Gagesandgaging. . . . . . . . . . . . . . . . . . . . . . . .

1. Introduction. . . . . . . . . . . . . . . . . . . , . . . . . . 1
1
6
6
6
6
6
6;

‘l-
The text of this section is reprinted from the NBS HANDBOOK’H28

-with minor editorial corrections. Pages 3.4and7 -
contain corrections Indicated by an aste

Reorganlzatlon of the document from NBS HANDBOOK H28 to
.FED-STD-H28creates an editorial inconvenience, when maintaining!
continuity of cross references amongst the pages, paragraphs, .
tables and figures of the different sections. For this stan-da~d
~:;i:::ual sections will be”numbered sequentially starting with

If the reprinted text refers to another page, such as
Page 6.!3,this will be understood to mean section 6 page 3. Al1
figures and tables will maintain the established designations,
prefixed with the section; e.g. Table 3.1 and Figure 2.5 to
identify their location in this standard. All appendices will
be incorporated in the basic document FED-STD-H28 with other
general information and will continue to be identified with
the prefix A.
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1. INTRODUCTION

This tiction presenb a thresd ceries known M
Unified Miniature Screw Thresds and ic inwnded for
generrd ptypose f=tening ncrsws, and similer uacs in
watehee, mstrumenta, and mmmture mechanism.
The series covers a dismeter rsnge fmm 030 to 1.40
mm (0.01 IS to 0.0551 in) and thus supplementa, tha
Unified thiw.d ssrws that be “n at 0.000 in.

‘lh 14sbmmsystimati~y d~tiibuti,pmvid-
ing a uniformly proportioned selection :ver the entire

r- ~ey ~ Blternawly sep-t+ mt.a two ~aW-
~ $mten. The prunarymu am selectionsmade in the

interest of amplification and arc tbas to which it is
.~mmendsd that uasge be confined whenever the
cxcupy@cea of das~ permit. For morn reatriotiw
Onndltlone, the cecon ary ekcc are wdabfa.

Tbe dirimeter- “kh eumbmstinna have been detfm
“J”mined to pron e both merimum strength @net

etripp@g and optimum conditicme for meoufeature
QP.W.mme.w~.yttbh. b-in

e
Y’1

The valuss of all dimensions are eupplied in bo$b
metric and inch unite. The standard bciiq bacimlfy
metric, only the metric vchms of the nomuml dim-
eterc and p]tebes are mtioncl. Consequently, metric
units arc stipulsked for all formulcs and the inch
dimension derived by conversion of tbe unmundcd
metric vclues, using the conversion factor 25.4 mm/ii.

Use of thm series is recommended on all new pmd-
uc~ in place of the many impmviccd cnd umyntem-
atized sizes now in existence tbst have, never mived
at broad acce tame nor recognition by any stand-
ardizctio” bOrLs.

2. THREAD FORM

2.1. BMIC THREAD Fonm-The Uwretical pm-
tile on wtJch the design formc of the threada cawed
by th~ section are based is, except for one elernentl
the Unified basic thread form as
specified in section 2 and shown in
figure 5.1. In exception is height ●

of thread engagement for which a
basic value of O. 48p is used inetead of

—i—
,, .,

—

q-l
t

aua?e,
0,0.

0, Oewz ,

\ *4/-’J -& --- ““”
,
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J
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FMUM S.1, &u lkd Jor.t, C’nijid Mimidw-e fkrmd., IJN.U
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0.54127P ( =.’5lf/8). Selection of this value is based
on the extensive sirnplificatio: that it affords
throughout the @culatlons for this standard, Itesult-
iog coefficlen+ m the fonnulm for, many of the other
tbrend d!rnfnmomdenved, from thu property thereby
become mmple, fimte multiple? of the lowest common
denominator (40) of the frnctmnnl equivalents of nll
but two of the metric p]tch,w, thus yielding vnlues
for the majority of metric dimensions thnt are finite
wtiln the decimal place Iimita of the tables. .Mso, the
calculation of. inch equiyalen,ts fmm the terminnl
metric vtdum IS thereby :Implified and discrepancies
between \he me@c and mch tables kept to u mini-
mum. Th,u modlficatmn WIII not affect interchnnge-
Mity with product made to any, other standards
ret+~ng 0. S4127P, u the mgultmg difference is
negh~ble and completely o,flset by racticnl con-

[sidemtinm I,n tapping, full, mt=nd t read heights
being invonnbly avoided m them smnll sizes In
esoape exceawe tap breakage.

2.2. DESIGN FORMSOF Tri,R,FsADs.-The design
forms (maxirym material cnndltmn) of external and
internal Unified Miniature threads are shown in
figure 5.2.

2.3. BASIC THREAD DATA.—The formuhx+ for the
varioua festures of the thread form am as followe:

‘m’M”” I’-’l
Formula.

tic thread form

$’&?Kii%:;h;::~eol thread. . . . . . . . . 2*

%%Jy:ic H. . . . . . . . . . . . . . .

4hmad . . . . . . . . . . . . . . . b
_!!!kWf .!@ !!@& k

00”,
30”.
2S,4/p.

o .Si3soa5p.

0.324711p.
o.4sp.

Addendumof exterrml
third. . . . . . . . . . . . . . . h., O.32476n.

Height o!
thrc,d

Flat M c,
th?md

ftadh s
temsl

Depth of thread engqa.
mat. . . . . . . . . . . . . . . . h, _ h. 0.48

Height of internal thread h. ~
FM at c,--- -’ ‘-. -— ‘

0.51 p.

thmd

BIextcmd’
1. . . . . . . . . . . . . . . h. O.w’p.
Tat of extcmd
1. . . . . . . . . . . . . . . F,, o. Mb. “

lgy!!h..lr,, Io. MiP(.ppmx.,

n-cm w mvxnat
1. . . . . . . . . . . . . . . F.. o.3m4p.

lfAdiuaat mot of h-

tcmslthmad . . . . . . . . . r,. o .Onp (Ilppmx.).
11

. Tho formufiu me ~ppfied 10 the mctrk valum of p.
Tsbulatd inch dimensimmam derived fmm the unrounded
metricdimemions.

b U, b. cc-bin. cion O( ,.dii -d fl, t.

The corresponding thread data for the various
standard pitches am shown in table 5.3. The formulas
for basic and design thread sizes am .M foUows:

Dimension I symbol

M*J: d&W, nomiml D

Major dismeter CJ D,
mad thread.

Maior dumeter of in- D.
temd thread.

Pkch diametur,baaic. . . . E

Pitchtiunerm:f ax. .%

Pilchcy&~:f in. 8.

Minor d+melar, basic. . . . K
SIirmr dmmate. of ex. K.

tend thread.
>l~rifl, of irj. K.

Formub

D,

D-2iu+2h. -
D + WJ’72P.

D-2b -
D - 0,049.X2P,

E.

E.

D-2b-D-Of)SP.
D - 2& - D - 1.12P.

K.
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a 14ay be combination of radii and flat.
hIXRH 5:2. l/m”j&i M(niaiure ititr..al a,dd akr..al .crrw Mrcad dt.iqmfcr,,ta (.mu”tuum.maferial condillba).
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T.B.L5.:I. Thre,ml form IL& [ ‘kijied Miniolure Krcw [hrcnds. L’NM
__.. —- —.——~ .—— --—— .—I

—..l-B&
—, -

Au .%

,7:
o.!%

.—
0

h ,
0.0128

,01a
,0!$8
.0198
.0137

.om
,0318
,OIM
;!33

O:mww

.Wcda

.cm78
,W303

.00100

.J0124

.Wlla

.m!n

.mlm

i m,., Mu!
., mot, *R’: r,. -

LW74, 0072#1H$ht, AddbmdUM.
%’$
~-. 0.1;, 1., .

03470,
w%

H$ht,

O.MP

.—

8“

m.
0,04s

,OM
.Cm
Jjf

,098
,111
.128
,140
.,M

0:&178
.calM
SW&

mu!

,M]w
.m14t
.00496

mss~

,Umto.

FM. %
“t,,,
?.,-
0.125,

7
——

Tim
,0!12
,Uin
.OLM
,Olm

.0219
.M.w
.Onl
;::;:

L&m
.W44
.CC449
c0082

.W374

mm
X&J

ma:

..,,... ‘

.,,,, .,
!,..4 ,.!
,.,, ,.,,.
,...s

filch.
?

.—
1, 13

_—

__— —
9 !0

_-—

_- —
a , a

_—I I .’-8 —

n 12
,0378
,0640
.Oma
,Osm

,Ilm.!ml,1460
;/g

. .
o:::~

,0318
.aa
,0774

:pm

.1181
,Ilcn
.1541

i.
O:ml:

:~

mm!

.WMI
Mw

,COm

MtQ!
,Wm

—

I %om
g

,~,.lM
,)78
.m

..m
.lw
,Jca

O.AOI O%wn
.CM14 :C&
.Wlad
.C.xu :%
.mlm

3N7~:::::

w.......
=}$ . . . . .
loom. . . .

Iun . . . . .
III . . . . . .
II* . . . . .

101%.. .. .
8m.. . . . .

=G’iii

.Wnl :%
;$41& ,*

.cml# $9?&

.Man

——

,Jaul
,W5X
,fa3M7 ,

.Caml J3a# ;;~
,Octu
mm .m423 Mm

.mm .mla :~~

.Olua ,0M47
,Wal
Wlw

,, 1).ij.d Minid.re fhrecd #m”u, k’8
..— ——.

—

wti~nh. ---
●

,,,.......

dkmw, A :, ‘;?:;;
): didi

rr.ds, K, -
9-1.12,

8

. .
O:!&

m
,334
Mu

.4,0

.431
,Ml
.$78
m

7’?0
,m
m

1.08$

,.
O:JO;

,0111
.Olal
.0142

.0101
.0170
,01s!
;:w&

;:;3

.0382

.041$

4

,
9 10

__—
4 3

_—. -
I ~1’—.. .,-—.—.—I

. . !
O:j’lJ “mom

.!s
;$4 ;40;

am .m
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.:00 ::m~
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.om ,015>
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am .01s
.0!9!

one y:
::]y

Om

,03W .039
;~4 .03U

.040
.0s1 .0$7

II (kdl p. id
i“

o:m~ ‘“o:m~
.O[m .OIW
.O!ls .Olm
.Olm own

,~!~ g
Om .0161

.30UNM .. ..tiuNi. g

40UNM .,tiuii ~
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3. ~“SIFIED 31tS1.\TVRE

TflRE.-iD SERIES

Tlm t8i:,111t,l<.r-18ill,llwmhijd:,tiuns whicl] rut]stitulc
1111>t“l, itir<l Aliuiutwc thwwl scriw, I\IId thr de..ig]i
.siz,,s, :IIr thus? ..h<mw in Iablr 5.4. .All tlmwls :m U(
tlir .sil]gle (single-.5t:1rt) type.

4. CL.W?WFICATION AND
TOLERANCES

4.1.(“L.+WFIC.ITION.- Thmr is estuhlishrd hwcijj
<m[y .<,sir cl:~ssof I hrrnd, with zero ;Mmmrc mI oil
dh mm.$‘4.:. ToLEH.*xrt:s.—All tolcrumws gover],ing limit. +
n; size :Ire hmcd (In fuuctiom of the pitch OUIYtiml
OPPIY:0 @gth~of wtg~genv?nt from 0.67 to 1.s times
the t]ommal (hnmeter. (See note, fable 5.5. ) The
limit.. of size resoltiog from the application of the
.=pecitied toleranw me illustrated in figure 5.6,
L.&gt h of ellgagemeot and nominal diameter “ha\,e
no! beeu incorporated in any of the tolemnce fm-m-
ulm ill ricw of the following: (1) Inthe smull thread
sizes covered by this standard, lengths of cngnge-
mcut :Ipprecinbly belo\v or above the rmvy? covered
hy the formulas arc seldom employed, (2) Functimml
fitnc:: in these small sizes is dependent pri,icipnlly
upa t hc pmpwrties of the thread rnther than the
size of I hc threaded member. (3) Total tolm-mwes m-e
tcm small to permit the imposition of minor order
moditkticms.

Tolerances are tabulated in table 5.5 nnd nrc
h~wf o]] the following formulnq:

1 1

I Extermlthrcd I lmcrnalthread~

Jlajordiorrmtcr... 0.12p + 0.026 I O.losp + o.als~
Pitch diameter.. . 0,c8P + O. O&l O,mp + O.ml
Minor dianmer.. O.lep+o.mss. 0.%271+ O.or>

XLJW: \[t-triI- units (millimcterc.) apply in thcw fonnuhm
k], tolmmces mm not drri.cd hy direct convcmioruO( tic
me!rir valuesbut :uo the diffmmww ktwecn the ro.ndml-ofl
Iimitaof&iz@in inch nib,

. Tolmmcp m external thrcmls orc spplimi 10 the dmign
sizm m the ,,untu dbcmion.

~ Tch.rwma on i“t.emtl (hrcmts nrc applied to the akig”
size in,thr pl.a ~~$~tmn.

CThis (orrnulmN for Awemc only. In pmcticc. the form
of the ttmwdq [wI i~ relied ,1 n for w“tmling th, rnini-

Pmum mmur dmmctcr, and thin mut u not wgt+, cxwpt. in
confirming new took.

d Th~ (.rmulx is for rr[wrrmc only and is comprkl .1 th,.
t,itch ‘Lfi:,mwr t.1.w.rc WI .? cxtq!si. n of the threyl for.,
.( o .0s,! tm,y”nd11,..hw)c ~,or Clti,mltlc,. 1“ pmmr.. lhi.
timi! is :nppbo!to the !hrmdm~ tcol (ml,) :,”d is “.t ~ngwlot~
the product.

6

I

:7. LIMITS OF SIZE
Thc limits O( size of both cxter”a] a“d interh@l

thrcwls. resulting from tiw application of the speci-
fied Iolcmncrs, urr given in tablr 5.5 i“ both the
metric nnd English s,yst PIIIs ond arc illustrated in
tigmv .5,6. Fur Iwlc wc limirs t=rO~cfapping, see
oppenrfix .+3,

8. GAGES .AND CAGING
“~ht, <Iwrloptmmt of n @tging mnn,l{rd for Unified

Miniature rhrmds is w]ttcipcitc,l aftw the nccunm-
l:,tion of mere vxpwicucr with this stondmd, Thv
i,il,,\vil)~ prowdurcs arr tit prcsvnt hcing surce$s-
fu!l.v mod I,y snmc prwlucrrs:

1. [ ;.~clxc Or llxT’ERx. \LTl!RsAn$.—Thc major
,Ii.wnutw of rhr cxt crmil thrru,{ is io$pcrt cd by ci! hrr
coo[:wl g.,ging ,,r oplic:,l pr,,jcrti o],, .\]l ~th,,r (Ii.
mrnsions, such m r]itch <Iintttc[ cr. 1$%1. !hm.ad ftmn,

1---- I
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LIMITS MAX ENVELOPE
WN UJOC
MIN*11.5( ..----

utM tcmn _

.cO uNti Exrcamu ,H~.~

100 x

Mmm au

PITCM ma

Mc+oa Om

SET-UP

Ymucc 5.1. Sugguled .hortSorpmjwlio. ifupedrm of -I Unifi hfinintum (Arc.ad, UNM,

.

k?P?@w of =*rd ttiab. lmpection at a
UimtiOn of 100 ic recommended c+d at thwy.

~e@ec@ti~oddkMcWatitowitMn +0,01
~ ~VeaU dmrnet~ and on pitchen cumulatively up

2. G“AWNO Or INTWWAI. Tt!aun&-The minor
diameter of the darnal thread ie gaged with GO
and NOT GO plsh cylindrical plug gaged. All other
elements ye checked only for eacembleab]lity limits

“@
bymeaneofa GO thread plug gcge, For the nini.
mum-material limit of the internal tbrecd the Mcw
racy and perfonnanm of the tap ic relied upon. W
implies that the nmjor and pitch dicmetere df the
tap do not exceed the m.sxu-num internal thread
“limits for thece elements and dwegarde overcutting,
which ic rcrely incurred becauseof tie flexibility
of thece emall tape rmd.the manner in which they are
generally fluted.

9. WIRE MEASUREMENT OF PITCH DIAMETER
For information concerning the wire measurement of pitch diameter, & appendix A4.

! 8
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WuwtAiifis
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