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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical

Commission (I
International S

Draft Internatid
Publication as
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andards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3

nal Standards adopted by the technical committees are circulated to the member bodigs for voting.
an International Standard requires approval by at least 75 % of the member bodies castipg a vote.

Attention is drawn to the possibility that some of the elements of this part of ISO. 7 a1ay be the subject of patent

rights. ISO shg

International S

This second eq

ISO 7 consists
the threads:

— Part 1: Din
— Part 2: Ve

Annex A forms

Il not be held responsible for identifying any or all such patent rights:

nensions, tolerances and designation
rification by means of limit gauges

a normative part of this part.6fISO 7.

fandard ISO 7-2 was prepared by Technical Committee ISQ/TE/5, Ferrous metal pipes [and metallic
fittings, Subcommittee SC 5, Threaded or plain end butt-welding fittings, gauging of threads.

ition cancels and replaces the first edition (ISO 7-2:1982), which has been technically reyvised.

of the following parts, under the general title Pipe threads where pressure-tight joints are made on
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Introduction

This revision of ISO 7-2 has been undertaken with the aim of providing a unified gauging system which could be
adopted worldwide and thus eliminate the differing gauging results obtained with the use of gauges in accordance
with ISO 7-2:1982 and existing national practices. This revision also includes details of plain ring gauges to provide
additional means of checking ISO 7-1 external threads and a parallel modified thread form check ring gauge for
checking taper full form threaded plug gauges.
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Pipe threads where pressure-tight joints are made on the
threads —

Part 2:

Verification by means of limit gauges

1 Scopsd

This part of
and parallel

which are dé¢tailed in ISO 7-1.

The gauging
moulded pla

This part of
dimensions.
ensure com
workpieces

Annex A giv
controlled by

ISO 7 specifies a process using limit gauges, for the validation of taper_ internal and e
internal threads on piping systems components and other products, the‘\dimensions an

system described may not be suitable, without special precautions, for gauging of threa
stic workpieces.

ISO 7 does not cover completely all the requirements mécessary for full control of thrg
Additional control of tools and equipment and visual inspection during production
plete compliance with 1SO 7-1, for example the{length of useful thread on inter|
Should be checked by direct measurement.

[«

ps a summary of the gauges included in thispart of ISO 7, together with details of the th
each gauge and gauge identification numbers.

In the event

be considerg

2 Normg

The followin
this part of |

of a dispute over compliance with-the requirements of ISO 7-1, the gauges in this part
d as decisive for the thread elements which they control on the workpiece.

tive reference

D
SO 7. For dated-references, subsequent amendments to, or revisions of, any of these

xternal threads
d tolerances of

ds on injection

ad quality and
ire required to
nally threaded

read elements

of ISO 7 are to

normative document contains provisions which, through reference in this text, constitute provisions of

bublications do

not apply. Hpwever, parti€s-t0 agreements based on this part of ISO 7 are encouraged to investigate the possibility
he most recént edition of the normative document indicated below. For undated refere
normative’document referred to applies. Members of ISO and IEC maintain registers o
Standards.

of applying

edition of the

Internationa

ISO 7-1:199

hces, the latest
currently valid

2

and designation.

3 Terms and definitions

ibns, tolerances

For the purposes of this part of ISO 7, the terms and definitions given in ISO 7-1 and the following apply.

3.1

accommodation length
distance from the face of an internally threaded workpiece to the first obstruction which the externally threaded
workpiece will encounter on assembly

See Figure 3.
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4 Symbols

The symbols used and their explanations are given in Table 1.

Table 1 — Symbols

Symbol Explanation

by Width of clearance groove at major diameter of parallel full form threaded ring gauges and
minor diameter of taper full form threaded plug gauges

b, Width of clearance groove at major diameter of parallel modified thread form check ring
gauges and at minor diameter of taper modiied thread form check plug gauges
Height of tolerance step on plug gauges

D Major diameter of internal thread at gauge plane

D, Minor diameter of internal thread at gauge plane

D, Pitch diameter of internal thread at gauge plane

D, Counterbore diameter of parallel full form threaded ring gauge and taper plain ring gauge

d Major diameter of external thread at gauge plane

d; Minor diameter of external thread at gauge plane

d, Pitch diameter of external thread at gauge plane

F Radial distance from the pitch diameterto the truncated crest, along the centrgline of the
thread profile

Iy Overall length of taper full form threaded plug gauge and taper modified thread form check
plug gauge

I Length from end face to the gauge plane on taper full form threaded plug gauge

I Length of tolerance stepon plug gauges

I3 Overall length of parallel full form threaded ring gauge, parallel modified thread form check
ring gauge and-length from gauge plane to small end of taper plain ring gauge

Iy Length of tolesance step on ring gauges

lg Depth.of.counterbore on parallel full form threaded ring gauge

lg Qverall length of taper full form threaded plug gauge with relief

I, Width of relief on taper full form threaded plug gauge with relief

Ig Length from relief on taper full form threaded plug gauge with relief to large end of gauge

lg Overall length of taper plain ring gauge

l10 Depth of counterbore on taper plain ring gauge

l11 Distance from step on gauge Nos. 1 and 2 to face of gauge No. 6 when verifying pitch
diameter of new gauge Nos. 1 and 2

l1o Distance from step on gauge No. 5 to face of gauge No. 6 when verifying pitch diameter of
new gauge No. 6

l13 Distance from step on gauge Nos. 1 and 2 to face of gauge No. 6 when checking pitch
diameter of gauge Nos. 1 and 2 for wear

© 1SO 2000 — All rights reserved
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Table 1 (concluded)

Symbol Explanation
l14 Distance from step on gauge No. 5 to face of gauge No. 3 when checking pitch diameter of
gauge No. 3 for wear
P Pitch
Tpq/2 Tolerance on flank angle of full form threads
Tpol2 Tolerance on flank angle of modified form threads
TCP Foterance—on p;t\,h charreter—fot th,vC| modifiec—thread—form—eheck p:uy gatge and paraHEI
modified thread form check ring gauge
Tp Tolerance on pitch
TpL Tolerance on pitch diameter and wear allowance for taper full form threaded plug gauges
Tr Tolerance on pitch diameter and wear allowance for parallel ful-form threaded ring gauge and
tolerance on diameter and wear allowance for taper plain ring gauge
T Tolerance on the gauge length of an external thread
T, Tolerance on position of gauge plane on an internalthread
W Permissible wear on diameter of all gauges exeept taper modified thread form check plug
gauges
NOTE The values of D, Dy, Dy, d, d; and d, shown in Tablg 2 to Table 7 are basic values and are|subject to the

manufacturing tolerances specified in clause 7.

5 Desig

5.1 Gene

The taper fu

n of gauges

ral

| form threaded plug gauges and parallel full form threaded ring gauges (see 5.2 and 5.3

) together with

the taper plain ring gauges (see 574) have been chosen as representing the requirements for mating components

or products

Because of
minimum lin

The plain ri
of useful thr

ithin the tolerances-ef 1ISO 7-1.

he 1:16 taper.of the gauge and/or the threaded workpiece, it is possible to represent the
its of diameter by means of tolerance steps within the axial length of the gauges.

g gauges included in this part of ISO 7, allow a combined check of the major diameter
padofexternally threaded workpieces.

maximum and

and the length

The taper

odified thread Torm check pIlug gauge (see o5.5) ahnd parallel modiied thread torm ch

ck ring gauge

(see 5.6) for checking the manufacturing tolerances and wear allowances for the parallel full form threaded ring

gauges and

taper full form threaded plug gauges respectively, are made to a modified thread form.

Some dimensions given in this part of ISO 7 are more precise than the equivalent dimensions given in 1SO 7-1.
This greater precision is only intended to assist the gauge manufacturing process and is of no practical significance
when using the gauges.

NOTE The expression "full form" has been used to describe those threaded plug and ring gauges which may be full form or
alternatively have thread form relief at the discretion of the manufacturer, so as to differentiate from those threaded check plug
and check ring gauges which are always of modified thread form.

© 1SO 2000 — All rights reserved
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5.2 Taper full form threaded plug gauges (gauges No. 1 and No. 2)

5.2.1 Taper full form threaded plug gauge (gauge No. 1)

This gauge is a 1:16 taper full form threaded plug gauge (see Figure 1) and is suitable for checking the major
diameter (D) and pitch diameter (D,) at the gauge plane of internal parallel (Rp) threads and internal taper (Rc)

threads.

X

The middle of fhe step
face shall cut the thread —

L £l Il bl R R b
|(1 gl atl e IJIILII aiginerer .,
| Optional clearance

X | groove (see 7.1.11)

Face marked -
4] {
i j by -
\rv I
= /
J | Face marked +

Gauge /1

plane

Clearance
diameter

Pitch diameter

ly The incomplete thread af each
end of gauge shall beiremoved
or chamfered (see. £4:1.1).

Figure 1 — Taper full form threaded plug gauge (gauge No. 1)
The dimensions of this gauge are given in Table 2.and manufacturing tolerances are given in 7.1.1.2.

The gauge incprporates a step equal in length to the total tolerance T, on the position of the gauge |plane of the
internal thread|specified in 1ISO 7-1. To(allow for the chamfer on the internal thread, the step is displdced by 0,5P
relative to therIauge plane, such thatthe internally threaded workpiece can be verified with reference t¢ its face.

The large dianpeter end face of the' gauge is marked '+' (positive) and the face of the tolerance step is marked -
(negative).
NOTE For sizes smallenthan 1/2, the '+' and '-' markings may be omitted if not practicable.

4 © 1SO 2000 — All rights reserved
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Table 2 — Dimensions of taper full form threaded plug gauge (gauge No. 1)

Dimensions in millimetres

Diameters at gauge plane
Designation Pitch major Pitch minor Overall Length Length of Width of Height
of thread length of from end tolerance clearance of step
gauge face to the step groove
gauge
plane
P d, D d,, D, d;, D, lo Iy 1, b, c
max.
1 2 3 % 5 6 7 8 9 10
1/16 0,907 7,723 7,142 6,561 5,6 1,588 2,268 0,3 1,8
1/8 0,907 9,728 9,147 8,566 5,6 1,588 2,268 0,3 1,8
1/4 1,337 13,157 12,301 11,445 8,4 2,339 3,342 0,4 2,4
3/8 1,337 16,662 15,806 14,950 8,8 2,339 3;342 0,4 2,4
1/2 1,814 20,955 19,793 18,631 11,4 3,175 4,536 0,5 3,3
3/4 1,814 26,441 25,279 24,117 12,7 3,175 4,536 0,5 4,5
1 2,309 33,249 31,770 30,291 14,5 4,041 5,773 0,6 5,8
11/4 2,309 41,910 40,431 38,952 14,5 4,041 5,773 0,6 5,8
11/2 2,309 47,803 46,324 44,845 14,5 4,041 5,773 0,6 5,8
2 2,309 59,614 58,135 56,656 15 4,041 5,773 0,6 5,8
21/2 2,309 75,184 73,705 72,226 17,5 4,618 6,927 0,6 6,9
3 2,309 87,884 86,405 84,926 18,5 4,618 6,927 0,6 6,9
4 2,309 113,030 111,551 110,072 20 4,618 6,927 0,6 6,9
5 2,309 138,430 136,951 135,472 24 4,618 6,927 0,6 10
6 2,309 163,830 162,352 160,872 24 4,618 6,927 0,6 10
NOTE  THe values given in columns 3,"4’and 5 are basic values intended for the calculation of diametels at the gauge
plane in accprdance with 7.1.1.
5.2.2 Taper full form threaded plug gauge with relief (gauge No. 2)
This gauge |is a 1:16taper full form threaded plug gauge with relief of threads (see Figure 2) and is suitable for
checking thg¢ major-diameter (D) and pitch diameter (D,) at the gauge plane, and the accommodatjon length (see
Figure 3) of jnternal parallel (Rp) threads and internal taper (Rc) threads.

© 1SO 2000 — All rights reserved
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X

The middle of the step
face shall cut the thread —
l flank at the pitch diamefer.

| Optional clearance
X | groove (see 1.1.11)

/1 Face marked -
-/ v } {
[~ i b, 2
\rv |

§ A L
| =~/ £ G 4 @
J | Face marked + fo % &
A—IWA = c
Glauga L—T =
aneg
P | lg The incomplete thread at each end of
gauge and at relief shall be removed
or chamfered (see 7.1.1.1).
lg

Figure 2 — Taper full form threaded plug gauge with relief (gauge No. 2)

Washout  Complete Complete
thread thread With free thread

S@W SR

. Accommodation Accommodation
WitHout free run-ouf
length length
NOTE Figure 3 is applicableo, internal parallel (Rp) threads and internal taper (Rc) threads.

Figure 3— Accommodation length

The dimensions of this gauge are given in Table 3 and manufacturing tolerances are given in 7.1.1.2.

The gauge incorporates a step equal in length to the total tolerance T, on the position of the gauge plane of the
internal thread specified in 1ISO 7-1. To allow for the chamfer on the internal thread, the step is displaced by 0,5P
relative to the gauge plane, such that the internally threaded workpiece can be checked with reference to its face.
On sizes 1/4 and larger, a thread relief is provided part way along the gauge, thereby reducing the number of
threads and consequential friction in contact with the internally threaded workpiece.

The overall length (lg) of the gauge is equal to the length of useful thread for maximum gauge length plus 0,5P.

The large diameter end face of the gauge is marked '+' (positive) and the face of the tolerance step is marked -
(negative).

NOTE For sizes smaller than 1/2, the '+' and '-' markings may be omitted if not practicable.

6 © 1SO 2000 — All rights reserved
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Table 3 — Dimensions of taper full form threaded plug gauge with relief (gauge No. 2)

Dimensions in millimetres

Diameters at gauge plane
Desig- Pitch major pitch Minor Length Length of [ Overall |Width of| Length from | Midth of | Height of
nation from end | tolerance | Length of [ relief relief to clearance step
of thread face to step gauge large end of|[, " grogve
the gauge gauge
plane
P d, D d,, D, | d;, D I I, lg I Ig b} c
max.

1 2 3 4 5 6 7 8 9 10 11 12
1/16 0,p07 7,723 7,142 6,561 | 1,588 2,268 7,823 — — 0,B 1,8
1/8 0,p07 9,728 9,147 8,566 | 1,588 2,268 7,823 — — 0,B 1.8
1/4 1,837 | 13,157 | 12,301 | 11,445| 2,339 3,342 11,699 2,3 5,3 op 2,4
3/8 1,837 | 16,662 | 15,806 | 14,950| 2,339 3,342 12,033 2,7 5,3 op 2,4
1/2 1,814 | 20,955 | 19,793 | 18,631 3,175 4,536 15,872 3,2 7,3 0,p 3,3
3/4 1,814 | 26,441 | 25,279 | 24,117 3,175 4,536 17,233 4,5 7,3 0,p 4,5

1 2,09 | 33,249 | 31,770 | 30,291 4,041 5,773 20,204 4,1 9,2 0,6 5,8
11/4 | 2,809 | 41,910 | 40,431 | 38,952 | 4,041 5,773 22,513 6,4 9,2 0,6 5,8
11/2 | 2,809 | 47,803 | 46,324 | 44,845| 4,041 5,773 22,513 6,4 9,2 0,6 5,8

2 2,809 | 59,614 | 58,135 | 56/656| 4,041 5,773 26,842 10,7 9,2 0,p 5,8
21/2 | 2,B09 | 75,184 | 73,705 [ 72/226| 4,618 6,927 31,316 14 10,4 0,6 6,9

3 2,B09 | 87,884 | 86,4057) 84,926 4,618 6,927 34,491 17,1 10,4 0,6 6,9

4 2,809 | 113,030 | 141,551 | 110,072 | 4,618 6,927 40,407 23,1 10,4 0,6 6,9

5 2,09 | 138,430.<136,951 | 135,472 | 4,618 6,927 44,737 27,4 10,4 0,6 10

6 2,809 | 163,830 162,351 160,872 | 4,618 6,927 44,737 27,4 10,4 0,p 10

NOTE The values-given in columns 3, 4 and 5 are basic values intended for the calculation of diameters at the gauge
plane in acqordance with 7.1.1.

© I1SO 2000 — All rights reserved 7
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5.3 Parallel full form threaded ring gauge (gauge No. 3)

This gauge is a parallel full form threaded ring gauge (see Figure 4) and is suitable for checking the minor diameter
(d;) and pitch diameter (d,) at the gauge plane of taper external (R) threads.

The dimension|
The gauge ind

situated betwe
the diameter D

The gauge pla
The overall len|

The outer and

{3 Optional clearance
groove (see 7.1.1.1)
ls
4 —
Face marked + —— | 7 o
= 5
'@ X © g 1
© E
v m
[ = )
X

, to a depth I;.

NOTE The

o,

The incomplete

Face marked - ——— |

auge ane

ne is located at the-face of the gauge, opposite to the step.

thread ‘at” each

/— end of gauge shall be’removed
AV or chamfered (s€e)7.1.1.1).

Figure 4 — Parallel full form thfeaded ring gauge (gauge No. 3)

s of this gauge are given in Table 4-and manufacturing tolerances are given in 7.1.1.2.

prporates a step equal to the'total tolerance T, on gauge length, specified in 1SO 7-1.
En minimum and maximunm gauge lengths measured from the gauge plane and is cour

gth (15) of the~gauge corresponds to the maximum gauge length.

nner faeces of the tolerance step shall be marked '+' (positive) and '-' (negative) respecti

The step is
terbored for

ely.

minimum and

maximum allowable diameters of the external thread.

e slons—indicate the maximum-—and -minimum-—oauce lenaths —respectivel the corresponding
~ ~ ~ ~ L T 7 Ll ~
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Table 4 — Dimensions of parallel full form threaded ring gauge (gauge No. 3)

Dimensions in millimetres

Diameters at gauge plane
Designation Pitch major pitch minor Width of Diameter of Overall Length| of Depth of
of thread clearance counter- length of tolerance counter-
groove bore gauge step bore
P D, d D,, d, D;, d; b, D, lg I, Ig
max.
1 2 3 4 5 6 7 8 9 10
1/16 0,907 7,723 7,142 6,561 0,3 9,5 4,876 1,814 2
1/8 0,907 9,728 9,147 8,566 0,3 11,5 4,876 1,814 2
1/4 1,337 13,157 12,301 11,445 0,4 15,5 7,353 2,674 3
3/8 1,337 16,662 15,806 14,950 04 19 7,687 2,674 3,2
1/2 1,814 20,955 19,793 18,631 0,5 23,5 9,979 3,628 4,1
3/4 1,814 26,441 25,279 24,117 0,5 29 11,339 3,628 4,6
1 2,309 33,249 31,770 30,291 0,6 36 12,700 4,618 5,3
11/4 2,309 41,910 40,431 88,952 0,6 44,5 15,009 4,618 6,4
11/2 2,309 47,803 46,324 44,845 0,6 50,5 15,009 4,618 6,4
2 2,309 59,614 58,135 56,656 0,6 62 18,184 4,618 8
21/2 2,309 75,184 73,705 72,226 0,6 77,5 20,926 6,927 9,2
3 2,309 87,884 86,405 84,926 0,6 90,5 24,101 6,927 10,4
4 2,309 113,630 111,551 | 110,072 0,6 115,5 28,864 6,927 12,8
5 2,309 138,430 136,951 | 135,472 0,6 141 32,039 6,927 14,4
6 2,309 163,830 162,351 | 160,872 0,6 166,5 32,039 6,92f 14,4
NOTE  THe values.given in columns 3, 4 and 5 are basic values intended for the calculation of diametels at the gauge
plane in accprdance with 7.1.1.

© I1SO 2000 — All rights reserved 9
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5.4 Taper plain ring gauge (gauge No. 4)

This gauge is a 1:16 taper plain ring gauge (see Figure 5) and is suitable for checking the major diameter (d) and
the related useful thread length on taper external (R) threads.

The dimensions of this gauge are given in Table 5 and manufacturing tolerances are given in 7.1.2.

The gauge incorporates a step equal in length to the total tolerance (T; ) on gauge length, specified in ISO 7-1. The
step is situated between minimum and maximum gauge lengths measured from the gauge plane.

The overall length (lg) of the gauge corresponds to the length of useful thread for maximum gauge length.

The small diameter end face of the gauge is marked '+' (positive) and the face of the tolerance steplis marked -
(negative).

NOTE These signs indicate the maximum and minimum gauge lengths, respectively the corresponding minimum and
maximum allowgble major diameters of the external thread.

Face marked + ——_

T
S Es
| AS]
Face marked - _\*é/\\ Cice oane
l,
l3

Figure 5 — Taper plain ring gauge (gauge No. 4)

10 © 1SO 2000 — All rights reserved
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Table 5 — Dimensions of taper plain ring gauge (gauge No. 4)

Dimensions in millimetres

Designation of Diameter at Diameter of Length from Length of Overall length Depth of
thread gauge plane counterbore gauge plane tolerance step of gauge counterbore
to small end
of gauge
d D4 |3 |4 I9 I10
1 2 3 4 5 6 7
1/16 7,723 9,5 4,876 1,814 7,369 2,3
1/8 9,728 15 4876 814 7369 2,3
1/4 13,157 15,5 7,353 2,674 11,030 3,3
3/8 16,662 19 7,687 2,674 11,364 3,3
1/2 20,955 23,5 9,979 3,628 14,965 4,5
3/4 26,441 29 11,339 3,628 16,326 4,5
1 33,249 36 12,700 4,618 19,049 5,8
11/4 41,910 445 15,009 4,618 21,358 5,8
11/2 47,803 50,5 15,009 4,618 21,358 5,8
2 59,614 62 18,184 4,618 25,688 58
21/2 75,184 77,5 20,926 6,927 30,161 8,1
3 87,884 90,5 24,101 6,927 33,336 8,1
4 113,030 1155 28,864 6,927 39,253 8,1
5 138,430 141 32,039 6,927 43,582 8,1
6 163,830 166,5 32,039 6,927 43,582 8,1
NOTE Thq values given in column 2 are basi¢ values intended for the calculation of diameters at the gauge plane in
accordance with 7.1.2.
5.5 Tapef modified thread form check plug gauge (gauge No. 5)
This check plug gauge (see-Figure 6) is used to check the dimensions of the parallel threaded ring gauge (gauge
No. 3) when|manufacturing the ring gauge and for checking the ring gauge for wear.
The gauge is designéd on the basis of the taper threaded plug gauge (gauge No. 1). The tolerance|step has been
retained, but with respect to the gauge plane it is positioned entirely in the plus tolerance zone.

The threads

ofithe check plug gauge are truncated at the crests and provided with a clearance grooy

e at the root of

the thread in order to ensure the pitch diameters engage when gauging Is carried out.

The dimensions of this check plug gauge are given in Table 6.

© 1SO 2000 — All rights reserved
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X
Clearance l, The middle of the step
I groove —face shall cut the thread
b, flank at the pitch diameter.
X Z
) / T
a -—
¢ £ 5 e £
' 5 e =3 Truncated crest
o o |
| /ARNE
G /’i \ The incomplete fthread at each e
laug:e_/ end of gauge shall be removed T =
plang or chamfered (see 7.1.3.1).
ly
Figure 6 — Taper modified thread form check plug gauge (gauge No. 5)
Tgble 6 — Dimensions of taper modified thread form cheek plug gauge (gauge No. 5
Dimensions in millimetres
Diameters at gauge plane
Desig- Pitch major pitch minor Widthiof [ Height of | Overall Length of Radial
nation of clearance step length tolerance distance from
thread groove of gauge step pitch diameter
to trunpcated crest
P d,D d,, D, d;, b, b, c Iy I, F
1 2 3 4 5 6 7 8 9 10
1/16 0,907 7,723 7,142 6,561 0,3 1,8 5,6 2,268 0,145
1/8 0,907 9,728 9,147 8,566 0,3 1,8 5,6 2,268 0,145
1/4 1,337 13,157 12,301 11,445 0,4 2,4 8,4 3,342 0,214
3/8 1,337 16,662 15,806 14,950 0,4 2,4 8,8 3,342 0,214
1/2 1,814 20,955 19,793 18,631 0,5 3,3 11,4 4,536 0,290
3/4 1,814 26,441 25,279 24,117 0,5 4,5 12,7 4,536 0,290
1 2;309 33,249 31,770 30,291 0,8 5,8 14,5 5,773 0,369
11/4 2,309 41,910 40,431 38,952 0,8 5,8 14,5 5,773 0,369
11/2 2,309 47,803 46,324 | 44,845 0,8 5,8 14,5 5,773 0,369
2 2,309 59,614 58,135 56,656 0,8 5,8 15 5,773 0,369
21/2 2,309 75,184 73,705 72,226 0,8 6,9 17,5 6,927 0,369
3 2,309 87,884 86,405 84,926 0,8 6,9 18,5 6,927 0,369
4 2,309 | 113,030 | 111,551 | 110,072 0,8 6,9 20 6,927 0,369
5 2,309 | 138,430 | 136,951 | 135,472 0,8 10 24 6,927 0,369
6 2,309 | 163,830 | 162,351 | 160,872 0,8 10 24 6,927 0,369
NOTE The values given in columns 3, 4 and 5 are basic values intended for the calculation of diameters at the gauge
plane in accordance with 7.1.3.

12
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5.6 Parallel modified thread form check ring gauge (gauge No. 6)

This check ring gauge (see Figure 7) is provided to check the dimensions of the taper full form threaded plug
gauges (gauge Nos. 1 and 2) when manufacturing the plug gauges and for checking the plug gauges for wear.

NOTE The use of gauge No. 6 when manufacturing gauge Nos. 1 and 2 is at the discretion of the gauge manufacturer. The
use of gauge No. 6 for checking gauge Nos. 1 and 2 for wear is at the discretion of the gauge user.

The gauge is designed on the basis of the parallel full form threaded ring gauge (gauge No. 3) except that there is
no tolerance step.

The threads of the check ring gauge are truncated at the crests and provided with a clearance groove at the root of
the thread tgensure the pitch diameters engage when gauging 1S carried out.

The dimensjons of the check ring gauge are given in Table 7.

One face of|the gauge is marked to indicate the position of the gauge plane. This marking ‘Shall be['Gauge plane"
or some other words or symbols agreed between the gauge manufacturer and the purchaser.

X

Clearance
groove

Clearance
diameter

% X | Y

Truncated crest

e 7

The incomglete thread at each / w
end of gayge shall be removed S
or chamferled (see 7.1.4.1). \7‘"‘" L@
/ This face marked to 2 E
indicate position of &

gauge plane (see 5.6).

Figure 7 — Parallel modified thread form check ring gauge (gauge No. 6)
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Table 7 — Dimensions of parallel modified thread form check ring gauge (gauge No. 6)

Dimensions in millimetres

Diameters at gauge plane
Designation Pitch major pitch minor Width of Overall Radial distance
of thread clearance length of from pitch
groove gauge diameter to
truncated crest
P d, D d,, D, d;, Dy b, I3 F
1 2 3 4 5 6 7 8
1/16 0,967 123 42 6;56% ;3 48 0,145
1/8 0,907 9,728 9,147 8,566 0,3 4,8 0,145
1/4 1,337 13,157 12,301 11,445 0,4 7,3 0,214
3/8 1,337 16,662 15,806 14,950 0,4 7,6 0,214
1/2 1,814 20,955 19,793 18,631 0,5 9,9 0,290
3/4 1,814 26,441 25,279 24,117 0,5 11,3 0,290
1 2,309 33,249 31,770 30,291 0,8 12,7 0,369
11/4 2,309 41,910 40,431 38,952 0,8 15 0,369
11/2 2,309 47,803 46,324 44,845 0,8 15 0,369
2 2,309 59,614 58,135 56,656 0,8 18,1 0,369
21/2 2,309 75,184 73,705 72,226 0,8 20,9 0,369
3 2,309 87,884 86,405 84,926 0,8 24,1 0,369
4 2,309 113,030 111,551 110,072 0,8 28,8 0,369
5 2,309 138,430 136,951 135,472 0,8 32 0,369
6 2,309 163,830 162,351 160,872 0,8 32 0,369
NOTE The vdlues given in columns 3, 4 and 5 are basic values intended for the calculation of diameters at the jgauge plane
in accordance \vith 7.1.4.
6 Use of qauges and c¢hecking of pipe threads
6.1 Genera)
The gauging system\described provides methods by which the requirements specified in ISO 7-1 can e controlled
and checked, when used in conjunction with other means (not defined in this part of 1ISO 7) of coptrolling and
checking the correctressof otherthreadeterments:

NOTE Failure to control those thread elements which require checking by other means could adversely affect the gauging

results obtained with this system.

It is intended that the full range of appropriate gauges is used when inspecting the threaded workpiece. The full
range of gauges is shown in annex A. In the event of a dispute, the acceptance or rejection of the workpiece shall
be based on the use of all appropriate gauges.

The gauging system described is equally applicable to parallel and taper internally threaded workpieces.

14
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king of internal taper (Rc) and internal parallel (Rp) threads

When a check of both diameter and accommodation length of the internal threads on the workpiece is required, the
gauging procedure in this clause should be applied. The use of gauge No. 2 may be omitted when the design of the
workpiece ensures adequate accommodation length is available, but it should be noted that malformed threads
may not be detected if gauge No. 2 is not used.

The internal thread meets the requirements of ISO 7-1 if each stage of inspection is satisfactory and the position of
the gauge step relative to the end face of the threaded workpiece is the same at each stage within a total range of
readings of 0,5P.

NOTE 1
is permissibl

will compensg

NOTE 2 In
the gauging r

Stage 1. Th

flush with orf

Stage 2: Th
internal thre
faces, or flu

agre
te for the increased difference in the gauging results

the case of Rp threads, if the depth of chamfer at the pitch diameter of the threads is more.or les
psult will be slightly affected.

e of the step faces on the gauge (see Figure 8).

End face of workpiece
flush with tolerance
step on gauge.

End face of workpiec

&

o
|

N

’

Gauge No. 1 Gauge No. 1

Figure 8 — Checking of internal taper (Rc) and parallel (Rp) threads — Stage 1

b taper thteaded plug gauge with relief (gauge No. 2) is screwed hand tight into the inter
hd is within the permissible tolerances if the end face of the threaded workpiece lies be
bh with’ one of the step faces on the gauge (see Figure 9).

b taper threaded plug gauge (gauge No. 1) is screwed hand tight into the.internal threg
thread is within the permissible tolerance if the end face of the threaded workpiece-lies between thg

flush with face of g3

A variation in the relative posmon of the gauge steps of gauge Nos. 1 and 2 in excess of 0,5P but not greater than 1P

bf the workpiece

than 0,5P, then

d. The internal
step faces, or

[}

uge.

hal thread. The
tween the step

NOTE3 If

a WOTKpIece 1s rejected by gauge NoO. Z bul accepied by gauge No. I, then this may indicate a lack of
accommodation length.

© 1SO 2000 — All rights reserved
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End face of workpiece
flush with folerance

1.
step on gauge. End face of workpiece

e

e.

6.3 Checki

When a compl
should be appl

The external th
the gauge steq
readings of 0,5

NOTE A v3
1P is permissibl
workpiece will cq

Stage 1: The

(i 9, 77— flush with face of gaug
% /77'\\; \
Gauge No. 2 Gauge No. 2

Figure 9 — Checking of internal taper (Rc) and parallel (Rp) threads —<\Stage 2

ng of external taper (R) threads

bte check of the external threads on the workpiece is required; the gauging procedure i
ed.

read meets the requirement of ISO 7-1 if each stage of‘inspection is satisfactory and th
relative to the end face of the threaded workpiece.is'the same at each stage within a t
P.

riation in the relative positions of the gauge steps_of'gauge Nos. 3 and 4 in excess of 0,5P but ng
e when the manufacturer and purchaser agree\that the use of a thread sealant during the as
mpensate for the increased difference in the gauging results.

threaded ring gauge (gauge No. (3)Ms screwed hand-tight onto the external thread.

h this clause

e position of
btal range of

t greater than
sembly of the

The external

thread is withir] the permissible tolerances if the'end face of the workpiece lies between the step faces,|or flush with
one of the stef faces on the gauge (see Figure*10).
Face of workpiece flush
with face of gauge.
Fade of workpigce :
flugh withstelerance
stdp of_gauge. \
N
Gauge No. 3 /< , Gauge No. 3
Figure 10 — Checking of external threads (R) — Stage 1
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Stage 2: The taper plain ring gauge (gauge No. 4) is positioned hand tight over the external thread. The external
thread is within the permissible tolerances if the end face of the threaded workpiece lies between the step faces, or
flush with one of the step faces on the gauge (see Figure 11) and the roots of all threads within the area covered by
the gauge are fully formed.

Face of workpiece flush

with face of gauge

Face of workpiece
flush with folerance ——
step on gauge.

Gauge No. & /

Figure 11 — Checking of external threads (R) — Stage 2

Gauge No. &

7 Gauge dimensions and manufacturing tolerances, checking of new gauges
and checking gauges for wear

7.1 Gaude dimensions and manufacturing tolerances

7.1.1 Taper full form threaded plug‘gauges and parallel full form threaded ring gauges

7.1.1.1 dauge dimensions

Dimensions|of gauges shall be as given in 5.2 and 5.3 and tables 2 to 4, except that thread diametérs of new plug
gauges are|enlarged by an amount Tp; and new ring gauges are reduced by an amount Tg from the basic

diameters af the plane gauge so as to provide a wear allowance (see Table 9).

The root of me threads shall be either:

a) full form with a radius equal to 0,137 329P, or

b) modified form with a clearance groove or a sharp form with a root radius less than 0,137 329P. The clearance
groove may be displaced relative to the centreline of the thread profile within the limits shown in Figure 12.

Incomplete threads, including threads which have been chamfered, may be damaged in use. The incomplete
threads at each end of the gauge, and in the case of gauge No. 2 also at each end of the thread relief, shall
therefore be removed or a chamfer provided as shown in Figures 13 a) and 13 b). The removal of incomplete
threads is the preferred method. The amount of incomplete thread removal shall be between 0,5P and 1P. On
gauge No. 2 a minimum of one full thread must be retained between the relief and the tolerance step.

Formulae for the calculation of thread diameters of plug gauges and ring gauges are given in Table 8.

© I1SO 2000 — All rights reserved 17
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Formulae for the calculation of thread diameters of ring gauges in Table 8 exclude the pitch diameter because pitch
diameters will be controlled by the taper modified thread form check plug gauge.

Centreline of
thread profile

N

by/2 |

by/2

Displacement

Centreline of /

clearance groove

Dimensions.in'millimetres

Designation Displacement
of thread max.
1/16 t0-3/8 0,04

1/2\t0'6 0,05

Figure 12 — Permitted displacement of clearance groove

o

30

Chamfer
diameter?

MAMN

a) Remove of incomplete thread b) Chamfering of incomplete thread

NOTE 1 Figure a) shows one complete thread removed.

NOTE 2 Figures a) and b) show external threads, equivalent requirements apply to internal threads.
a At minor diameter (external threads) or major diameter (internal threads).

Figure 13 — Removal and chamfering of incomplete threads
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anufacturing tolerances and wear allowances

The tolerances for manufacturing are:

a)

b)

c)

d) tolerang

e) tolerang

(5

where |
of the g
EXAMH
(5+1p)

NOTE T]

become largeg

tolerance on thread diameters and wear allowance: the tolerances on thread diameters and wear allowance
are given in Table 9;

tolerance on lengths: the tolerances on lengths are given in Table 10,

tolerance on pitch: the tolerances on pitch are given in Table 11. The tolerance on the pitch applies to any
number of threads situated within the threaded length of the gauge, but excludes the first full form thread at
each end of the gauge;

e on flank angle: the tolerances on the flank angle of 27,5° are given in Table 12;

e on taper: the tolerances on the taper of the full form threaded plug gauges measured on
H1) pm

is the overall length (in millimetres) of the relevant gauge but excluding:the first full thre
auge.

LE The tolerance on the diameter of a size 2 taperi{ull form threaded g
pum = (5 + 15) um = 20 um.

he tolerance on taper is applied such that the tolerance will tend'to increase the taper, that is thd
r.

diameter are

ad at each end

lug gauge is

taper angle will

Table|8 — Formulae for the calculation of diameters*at the gauge plane for gauge Nos. 1}, 2 and 3
Diameter Taper full form threaded Parallel full form thfreaded

plug gauges ring gauges

Major |[diameter (plug gauges) or (D+Tp)=Tp, >d

clearahce diameter (ring gauges)

Pitch giameter (Dy + Tp ) £0,5 Tp. see7.1.1.1

Minor [diameter (ring gauges)or <D; (dy—TR) £ TH

clearahce diameter (plug. gatiges)

Table 9=X Diametral tolerances and wear allowances for gauge Nos. 1, 2, 3 and 4

!

Tolerances in micrometies

Designation of thread Tr Tpp
1/16 and 1/8 12 8
1/4 and 3/8 14 8
1/2 and 3/4 14 10
1to2 18 12
21/2t0 6 24 16

© 1SO 2000 — All rights reserved
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20

Table 10 — Tolerances on lengths

Tolerances in millimetres

Designation of thread Tolerances on lengths
Dimensions
lo: e 1g l1, 15, 14 I3 b,

1/16 to 3/8 + 0,013 +0,013 0 +0,04
0 -0,013

1/2 and 3/4 +0,013 +0,013 0 0,05
0 -0,013

1 + 0,013 10,025 0 + 0,05
0 —0,025

11/4t06 + 0,025 + 0,025 0 + 0,05
0 - 0,025

Table 11 — Tolerances on pitch

Tolerances in micrometres

Designation of thread Tolerance on pitch
Tp
1/16 to 3/4 8
lto2 10
21/2t06 12

Table 12 — Tolerances on flank angle

Tolerances in minutes

Tolerance on flank angle

Designation of thread

T,02

Full form threads

Modified form threads

1/16 and 1/8

1/4 and 3/8

1/2 and 3/4
1to6

+15
+13
+11
+10

+16
+16
+14
+14

© 1SO 2000 — All rights reserved
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7.1.2 Taper plain ring gauges

7121 G

auge dimensions

Dimensions of gauges shall be as given in 5.4 and Table 5, except that the diameters of new ring gauges are
reduced by an amount Tk from the diameters at the gauge plane to provide a wear allowance (see Table 9).

Plain ring gauge:

Diameter at gauge plane = (d—Tg) £ 0,75 Tg

7.1.2.2

The tolerang

a) tolerang
Table 9
b) tolerang
c) tolerang
where |
NOTE 1
NOTE 2 Th

become smal
7.1.3 Tape

7131 G
Dimensions
an amount
threaded rin
truncation a
use.

The clearan
ensure therg
use.

The incomp
The amount

On the plain ring gauge the overall length will exclude the counterbore at the small end.

anufacturing tolerances and wear allowances
es for manufacturing are:

e on diameters and wear allowances: the tolerances on diameters and wear” allowanc

e on lengths: the tolerances on lengths are given in Table 10;

e on taper: The tolerances on the taper of the plain ring gauges'measured on diamete
is the overall length (in millimetres) of the relevant gauge.

e tolerance on taper is applied such that the tolerance will tend to reduce the taper, that is the
er.

r modified thread form check plug gauges

auge dimensions

of gauges shall be as given in\5.5 and Table 6, except that the thread diameters shall
Tr from the basic diameters“at the gauge plane to align with the same reduction i
g gauge dimensions. Alfurther reduction shall be applied to the major diameter in
nd to the minor diameterin the form of a clearance groove to ensure clearance at the ¢

ce groove may-\be omitted provided that the radius at the root of the thread is redug
e will be nointerference with the crests of the threads on the parallel full form threaded

BS are given in

is (10 + 1) pum,

taper angle will

be reduced by
n the full form
the form of a
est and root in

ed such as to
ring gauges in

ete‘thfeads at each end of the gauge shall be removed or a chamfer provided as show

n in Figure 13.

ofincomplete thread removed shall be between 0,5P and 1P. The removal of incomplet¢ threads is the

preferred method.

Formulae for the calculation of thread diameters at the gauge plane are given in Table 13.

Table 13 — Formulae for calculation of diameters at the gauge plane for gauge No

Diameter Formula

Major diameter (dy-TR+2F) £ Tp

Pitch diameter (dy—=TRr)£0,5Tp

Clearance diameter <(d;-TR-0,75TR)

© 1SO 2000 — All rights reserved
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7.1.3.2 Manufacturing tolerances

The tolerances for manufacturing are:

a) tolerances on thread diameters: the tolerances on thread diameters are given in Table 14;

b) tolerances on lengths: the tolerances on lengths are given in Table 10;

c) tolerances on pitch: the tolerances on pitch are given in Table 11;

d) tolerances on flank angle: the tolerances on the flank angle of 27,5° are given in Table 12;

e) tolerances

7.1.4 Paralle

on taper: the tolerances on taper shall be as givenin 7.1.1.2 e).

Table 14 — Tolerances on thread diameter for gauge Nos. 5 and 6

Tolerances in micrometres

Designation of thread Tep
1/16 and 1/8 8
1/4 and 3/8
1/2 and 3/4 8
lto2 10
21/2t0 6 12

7.1.4.1 Gauge dimensions

Dimensions of
allow the pitch
diameters are
crest in use.

The clearance
ensure there v
use.

The incomplet
The amount of

| modified thread form check ring gaugeée

gauges shall be as given in 5;6;and Table 7, except that the pitch diameters are adjusted such as to
diameter to be verified wijth_the taper modified thread form check plug gauge. The major and minor
adjusted by a clearance 'groove and by truncation respectively to ensure clearance at the root and

groove may be-omitted provided that the radius at the root of the thread is reduced such as to
ill be no interference with the crests of the threads on the taper full form threaded pldg gauges in

b threads at each end of the gauge shall be removed or a chamfer provided as shown |n Figure 13.
incomplete thread removed shall be between 0,5P and 1P.

Formulae for the calculation of the major and minor thread diameters are given in Table 15. A formula for the
calculation of pitch diameter is not given because the pitch diameter will be controlled by the taper modified thread
form check plug gauge.

Table 15 — Formulae for the calculation of diameters at the gauge plane for gauge No. 6

22

Diameter Formula
Clearance diameter >(d+2Tp)
Pitch diameter See 7.1.4.1

Minor diameter

(D, —2F) % Tp,

© 1SO 2000 — All rights reserved
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Manufacturing tolerances

The tolerances for manufacturing are:

tolerances on thread diameters: the tolerances on thread diameters are given in Table 14;
tolerances on lengths: the tolerances on lengths are given in Table 10;
tolerances on pitch: the tolerances on pitch are given in Table 11;

tolerances on flank angle: the tolerances on the flank angle of 27,5° are given in Table 12.

ing of new qauqes
~J ~J ~J

a)

b)

c)

d)

7.2 Chec
7.2.1 Che
These shall
7.1.1.1. and
ring gauge 4
of the taper
parallel mod
NOTE In
by direct me
gauge.

king of new taper full form threaded plug gauges

it the discretion of the manufacturer unless specified otherwise by the purchaser. The f
ified thread form check ring gauge which is marked to indicate the position of the gauge

the event of a dispute regarding the pitch diameter of the taper fullform threaded plug gauges,
hsurement take precedence over results obtained from the use, ofithe parallel modified thread

Distance from face of step

on plug gauge fo face of ring
gauge shall be {4, £0,1P

(see Table 16 for values of /).

J

Gauge No. 6 —

ENN

[N

Gauges Nos. 1@nd-2

-

T~

This face marked to

%

indicate position

be checked by direct measurement and shall conform to the dimensions anditolerang
7.1.1.2 except that the pitch diameter may be checked with the parallel.medified thre

es specified in
ad form check
hce of the step

full form threaded plug gauge shall be within the limits shown in Figure 14 relative to that face of the

plane.

results obtained
form check ring

e

Figure 14 — Checking of pitch diameter of new taper full form threaded plug gauges using parallel

modified thread check ring gauge

7.2.2 Checking of new parallel full form threaded ring gauges

The pitch diameter shall be checked with the taper modified thread form check plug gauge. Other dimensions shall
be checked by direct measurement, and shall conform to the dimensions and tolerances given in 7.1.1.1. and

7.1.1.2.

The face of the step of the taper modified thread form check plug gauge shall lie within £0,1P of the face of the
parallel full form threaded ring gauge at the face opposite to the step as shown in Figure 15.
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Gauge No. 3
\/: Face of step shall lie within
W +0,1P of face of ring gauge.

Gauge No. 5

2
Figure 15 — ¢hecking of pitch diameter of new parallel full form threaded ring gauges using tapler modified
thread form check plug gauges
Table 16 — Values of |1, 115, 13 and 13,
Dimensions|in millimetres
Designatipn of Dimensions

thread l11 l1o l13 ll14
1/16 0,326 0,064 0,681 0,419
1/8 0,326 0,064 0,681 0,419
1/4 0,680 0,064 1,142 0,p58
3/8 0,680 0,064 1,142 0,p58
1/2 1,009 0,064 1,622 0,677
3/4 1,009 0,064 1,622 0,677
1 1,265 0,080 2,035 0,865
11/4 1,265 0,080 2,035 0,865
11/2 1,265 0,080 2,035 0,865
2 1,265 0,080 2,035 0,865
21/2 1,705 0,096 2,539 0,p61
3 1,705 0,096 2,539 0,961
4 1,705 0,096 2,539 0,961
5 1,705 0,096 2,539 0,961
6 1,705 0,096 2,539 0,961
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