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Pipe threads where pressure-tight joints are made on the

threads —

Part 2 : Verification by means of limit gauges

1 Scope and field of application

This Part of ISO 7 specifies the verification by means of limit
gauges of taper internal and external and of parallel internal
threads, the dimensions and tolerances of which form the sub-
ject of International Standard ISO 7/1.

This International Standard does not profess to cover com-
pletely all the requirements necessary for full control of thread
quality and dimensions. Additional control of tools and equip-
ment and visual inspection during production are required to
ensure compliance with part 1 of this International Standard.

In the event of a dispute over thread dimensions, the gauges in
this International Standard shall be.considered-as.decisive for
the dimensions which they control.

2 References

ISO 7/1, Pipe threads where pressure-tight joints are made on
the threads — Part 1 : Designation, dimensions, tolerances.

ISO 1502, /SO general purpose metric screw threads —
Gauging.

3 Symbols and explanations

The symbols-usedare,the same as in ISO 1502 for the ISO
thread gauges-plus'a‘few additional ones :

Symbol Explanation
b3 Width of clearance groove at the minor diameter-of the thread profile with truncated flanks
Cq Height of the small diameter end face of the tolerance step on the taper full-form threaded plug gauge
Co Height of the large diameter end face of the tolerance step on the taper full-form threaded plug gauge
d=D Basic major diameter of the thread
dy = D, = d - 1,280 654 P, basic minor diameter of the thread
dz = D2 = d —0,640 327 P, basic pitch diameter of the thread
Diameter of the counterbore in the small diameter end of the full-form threaded ring gauge
/ Length on which the tolerance on taper can be measured
lo Basic length of the full-form threaded plug gauge
;L Length beyond the gauge plane of the full-form threaded plug gauge
Iy Minimum length of the full-form threaded plug gauge from the gauge plane
I Total length of the full-form threaded ring gauge
Iy Length of the threaded part in the full-form threaded ring gauge
Iy Basic gauge length of the thread to 1SO 7/1
P Pitch
T, Tolerance for the position of the gauge plane on external thread
T, Tolerance for the position of the gauge on internal thread
Tep Tolerance for the pitch diameter of the modified threadform check plug
TpL Tolerance for the pitch diameter of the full-form threaded plug gauge
TR Tolerance for the pitch diameter of the full-form threaded ring gauge
u = 0,147 84 P, twice the radial height of rounding at crest and root of thread
Permissible wear of the gauges
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4 Design of gauges

4.1 General

The taper full-form threaded limit type plug and ring gauges
have been chosen as representing the requirements for the
mating components within the tolerances of ISO 7/1.

The taper check plugs for controlling the manufacturing
tolerances and wear allowance for the taper full-form thread
ring gauges are made to a modified thread form recommended
in 1SO 1502. The dimensions have been adapted to the re-
quirements of 1ISO 7/1.

Because of the 1 : 16 taper of the gauges chosen, it is possible
to represent the maximum and minimum limits of diameter by
means of tolerance steps within the axial length of the gauges.

Incompletely formed threads are removed in accordance with
ISO 1502, sub-clause 11.3 to a maximum of one quarter of a
turn of the thread.

Gauge plane

Start of thread according
to 1ISO 1502, sub-clause 11.3

7 Face‘marked--

Face marked +

4.2 Taper full-form threaded plug gauge

These gauges are 1 : 16 taper full-form threaded plug gauges
(see figure 1). They are of basic gauge length plus an amount

T:
TZ equal in length to the positive half tolerance for the

internal thread (ISO 7/1, table 1, columns 8 and 14).

However, because of the necessity to remove incomplete
threads, it is recommended that the gauges be extended at the
large diameter end by an amount /; equal to three pitches
beyond the gauge plane. The gauges may be shortened at the
small diameter end to the minimum length /, from the gauge
plane.

NOTE — I was arbitrarily chosen equal to 1SO 7/1, table 1, col-
umn 19.

The gauges incorporate a step equal to the total tolerance T,
on the position of the gauge plane of the internal thread. For
threads 1/2 to 6, the large diameter end face of the step is
marked positive ( + ) and the small diameter end face of the step
is marked negative (—).

Detail X

h

s,

The middle of step face
marked negative ( —) shall
cut the flank at the

pitch diameter.

Figure 1 — Taper full-form threaded plug gauge



4.3 Taper full-form threaded ring gauge

These gauges are 1: 16 taper full-form threaded ring gauges
(see figure 2). They have a basic length equal to the maximum
gauge length (ISO 7/1, table 1, column 11). The gauge plane is
situated at the face of the larger diameter end of the ring
gauge. The gauges incorporate a step at the small diameter end
equal to the total tolerance T for the position of the gauge
plane of the external thread.

The small diameter end face of the gauge is marked positive
(+) and the face of the step is marked negative ( — ).
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The gauges are counterbored from the small diameter end for
the diameter g until a threaded portion of the length I, is left
(see table 1).

NOTE — /4 was arbitrarily chosen equal to ISO 7/1, table 1, column 19
plus 1/2 pitch to compensate for the relief on the incomplete parts of
the first threads.

4.4 Taper modified thread-form check plugs

These check plugs are 1 : 16 taper with a modified thread form
which contacts on the flanks only. They are used to check the

Face marked + T

<¢—— Gauge plane

Face marked —

I

A

Start of thread according
to ISO 1502, sub-clause 11.3

Figure 2 — Taper full-form threaded ring gauge
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dimensions of the taper full-form threaded ring gauges when
manufacturing the ring gauges (see figures 3, 4 and 5).

They can also be used to check wear, but additional controls
are then required.

These check plugs have a basic length equal to the basic gauge
length (ISO 7/1, table 1, column 8) plus three pitches. A step
is positioned at the gauge plane. The check plugs may be
shortened at the small diameter end to /, from the gauge plane.

NOTE — Same note for /4 as in 4.3.

5 Dimensions and tolerances of gauges
Given in ISO 7/1 :

P,d=D,dy =D, dy =D,

Tolerances Ty and T,

Dimensions of gauges are specified in table 1.

s———— Gauge plane
ls | 3P
IA -
= S
{
K B = =

Start of thread according
to ISO 1502, sub-clause 11.3

Figure 3 — Taper modified thread-form check plug

Formulae for gauge manufacturing dimensions and tolerances
in the gauge plane are given in tables 2 and 3. The diameters of
new plug and ring gauges are enlarged by Tp, and reduced by
Ty respectively from the basic diameters to provide a sufficient
wearing allowance.

Values as a function of the pitch P are given in table 4.

The tolerance on the pitch P measured between any two
threads over the threaded length of the gauge is = 5 um.

The tolerance on the taper on diameter over the length of the
taper is

— on the taper full-form threaded plug gauge :
+ 5um + /um,

— on the taper full-form threaded ring gauge :
=10 um —/ um,

where [/ is the length in millimetres on which the tolerance on
taper can be measured; for example, for / = 15 mm the
tolerance on the taper on a full-form threaded plug is
+ 5um + 15 um = 20 ym.

le—— Gauge plane

) !
I
- - | '\&'IN
B
:l

by !

R
(d-F-u)1,5

Clearance™ below

*  The form of the relief is left to the discretion of the manufacturer.

Figure 4 — Profile of the taper modified thread-form
check plug
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Table 2 — Formulae for gauge manufacturing and tolerances in the gauge plane

Dimensions

Full-form taper

Full-form taper

Taper check plug

plug gauge ring gauge

Tp Tcp

Major diameter (D+ Tp) £ 1,5 (d—-Tg —u) £ 15
For dimensions and
T T

Pitch diameter (Dy + Tp) % 2PL tolerances, see 6.5 (do —TR) % ;P

TpL Clearance groove of width b3
Minor diameter (D; + Tp) £ 1,6 2 or below

di —Tg = Tp_

Table 3 — Manufacturing tolerances of gauges

Dimensions in micrometres

Des:tghr::talgn of Tp, TR Tep
1/16 and 1/8 12 14 8
1/4 and 3/8 14 18 10
1/2'and’3/4 14 24 12
1t02 18 24 12
21/2t06 18 30 16

Table 4 — Other values as a function of the pitch P

b ‘ Width of Two :‘imes T Pergmissib(lie wear from
. . . Number o height of olerance asic diameters
Desntghr::talgn of P';fh threads in cleraorg‘r:;:e crest of the (- for plugs,
25,4 mm 9 b rounding flank-angle + for rings)
3 u wl)
mm mm mm minutes um
1/16 and 1/8 0,907 28 0 0,134 + 15 14
1/4 and 3/8 1,337 19 0,4 =+ 0,04 0,198 + 13 21
1/2 and 3/4 1,814 14 0,5 = 0,05 0,268 + N 28
1t06 2,309 1 0,6 = 0,05 0,341 + 10 36

1) These values correspond to the difference in diameter on 0,25 P of a taper thread.



6 Use and verification of gauges

6.1 General

The taper full-form threaded plug and ring gauges indicate the
virtual size of taper threads at the maximum material position,
taking into account deviations of form (departures from round-
ness, lack of straightness of the thread axis over the gauge
thread length) and pitch and taper errors, helix variations,
errors in flank angles which produce an apparent enlargement
(in the case of external threads) or reduction (in the case of
internal threads) of the pitch diameter (virtual pitch diameter) of
the threads.

In addition, the gauges indicate whether the length of the
straight flank is adequate, i.e. that the rounding at the root of
the profile does not encroach too far upon the flank of the
thread.

Face marked +

7

Plug gauge

Internal thread (parallel or taper)
of maximum size

NOTES
1 Parallel threads are illustrated.

2 Taper of gauges is shown exaggerated.
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For parallel internal threads, the taper full-form threaded plug
gauges indicate the virtual diameter and thread form at the en-
trance of the thread. In practice, the actual diameter gauged is
affected by the chamfer of the thread. Nevetheless, the gauge
reading shall be taken at the end face of the product.

6.2 Verification of internal threads

The taper full-form threaded plug gauge (see figure 1) is
screwed hand-tight into the internal thread. The internal thread
is within the permissible tolerances if the end-face of the
product lies between the step faces, or flush with either face of
the step on the gauge (see figure 5).

6.3 Verification of external taper threads

The taper full-form threaded ring gauge (see figure 2) is
screwed hand-tight onto the external thread. The external

Face marked —

- . Plug gauge

»

Internal thread (parallel or taper)
of minimum size

Figure 5 — Verification of internal threads
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