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Foreword 

IS0 (the International Organization for Standardization) is a worldwide federation of 
national standards institutes (IS0 member bodies). The work of developing Inter- 
national Standards is carried out through IS0 technical committees. Every member 
body interested in a subject for which a technical committee has been set up 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. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the IS0 Council. 

International Standard IS0 7/2 was developed by Technical Committee ISO/TC 5, 
Ferrous metal pipes and metalljc fittings, and was circulated to the member bodies in 
May 1980. 

It has been approved by the member bodies of the following countries : 

Australia India 
Belgium Israel 
Brazil Italy 
Chile Korea, Rep. of 
Denmark Norway 
Finland Poland 
Hungary Romania 

South Africa, Rep. of 
Spain 
Swden 
Switzerland 
United Kingdom 

The member bodies of 
on technical grounds : 

0 

the following cou 

France 
Netherlands 
USSR 

expressed disapproval of the docu ment 

International Organization for Standardization, 1982 0 

Printed in Switzerland 
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INTERNATIONAL STANDARD IS0 7/2-1982 (E) 

Pipe threads where pressure-tight joints are made on the 
threads - 
Part 2 : Verification by means of lim it gauges 

1 Scope and field of application 

This Part of IS0 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 IS0 7/l. 

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 

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

IS0 1502, /SO general purpose metric screw threads - 
Gauging. 

3 Symbols and explanations 

The symbols used are the same as in IS0 1502 for the IS0 
thread gauges plus a few additional ones : 

I Symbol 1 Explanation 

03 Width of clearance groove at the minor diameter of the thread profile with truncated flanks 

Cl Height of the small diameter end face of the tolerance step on the taper full-form threaded plug gauge 

C2 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 

dl CD, = d - 1,280 654 P, basic minor diameter of the thread 

d2 = D2 

g 
I 

/O 

4 

/2 

13 

= 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 

Basic length of the full-form threaded plug gauge 

Length beyond the gauge plane of the full-form threaded plug gauge 

Minimum length of the full-form threaded plug gauge from the gauge plane 

Total length of the full-form threaded ring gauge 

Length of the threaded part in the full-form threaded ring gauge 

Basic gauge length of the thread to IS0 7/l 

Pitch 

I Tolerance for the position of the gauge plane on external thread 

=2 I Tolerance for the position of the gauge on internal thread 

=cp 

TPL 

G 

I Tolerance for the pitch diameter of the modified threadform check plug 

I Tolerance for the pitch diameter of the full-form threaded plug gauge 

I Tolerance for the pitch diameter of the full-form threaded ring gauge 

u I = 0,147 84 P, twice the radial height of rounding at crest and root of thread 

W I Permissible wear of the gauges 

1 
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IS0 7/2-1982 (E) 

4 Design of gauges 4.2 Taper full-form threaded plug gauge 

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 IS0 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 IS0 1502. The dimensions have been adapted to the re- 
quirements of IS0 7/l. 

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 
IS0 1502, sub-clause 11.3 to a maximum of one quarter of a 
turn of the thread. 

C 

1 
‘r, 

0 , 
. 

2, 
I 
. 

. 

Gauge plane 

Face marked - 

Face marked + 
I 1 

. . 

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

T2 - equal in length to the positive half tolerance for the 
2 

internal thread (IS0 7/l, 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 I, equal to three pitches 
beyond the gauge plane. The gauges may be shortened at the 
small diameter end to the minimum length 12 from the gauge 
plane. 

NOTE - 12 was a 
umn 19. 

rbitrarily equal to IS0 7/l, table 1, col- 

The gauges incorporate a step equal to the total tolerance r2 
on the position of the gauge plane of the internal thread. For 
threads l/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 ( - 1. 

Detail X 

The middle of step face 
marked negative (-1 shall 
cut the flank at the 
pitch diameter. 

/ \ Start of thread according 
to IS0 1502, sub-clause 11.3 

Figure 1 - Taper full-form threaded plug gauge 
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IS0 7/2-1982 E) 

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 US0 7/l, 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 
(+I and the face of the step is marked negative ( - ). 

Face marked + 

Face marked - 

T 1~ 

The gauges are counterbored from the small diameter end for 
the diameter g until a threaded portion of the length !4 is left 
(see table 1). 

NOTE - 14 was arbitrarily chosen equal to IS0 7/I, table I, column I9 
plus I /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 

Gauge plane 

Start of thread according 
to IS0 1502, sub-clause II.3 

Figure 2 - Taper full-form threaded ring gauge 
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IS0 7/2-1982 (E) 

dimensions of the taper full-form threaded ring gauges 
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 (IS0 7/l, 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 la from the gauge plane. 

NOTE - Same note for 14 as in 4.3. 

5 Dimensions and tolerances of gauges 

Given in IS0 7/l : 

P,d = D,d, = D,,d2 = D2 

Tolerances T, and T2 

Dimensions of gauges are specified in table 1. 

Gauge plane 

I Ir- 

A  

I 

I 

b 1 

B  
c 

I 
I . 

I 

, I 

I 

v Start of thread according 
to IS0 1502, sub-clause II.3 

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 TPL and reduced by 
7’R 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 tol erance on the pitch P measured between any two 
threads over the th readed length of the gauge is & 5 pm. 

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

- on the taper 
+5 IJm + I pm, 

- on the taper full-form 
-1 0 pm - l I-lm, 

full-form threaded PM gauge : 

threaded ring gauge : 

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

m- Gauge plane 

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

Figure 3 - Taper modified thread-form check plug 
Figure 4- Profile of the taper modified 

check plug 
thread-form 
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Is0 7/2-1982 (E) 

Table 2 - Formulae for gauge manufacturing and tolerances in the gauge plane 

Dimensions Full-form taper 
plug gauge 

Full-form taper 
ring gauge Taper check plug 

Major diameter 
=PL (D + TpL) * 1,5- 
2 For dimensions and 

(d -TR TCP -2.4) + 1,5- 
2 

Pitch diameter TPL 
(02 + TpJ + - 

2 
tolerances, see 6.5 

(d2 
GP 

-TR) + - 
2 

Minor diameter TPL (D, + TpJ Ik 1,5- 
2 

Clearance groove of width b3 
or below 
6 - =I3 - =PL 

Table 3 - Manufacturing tolerances of gauges 
Dimensions in micrometres 

I Designation 
thread 

of 
I TPL TR TCP I 

l/16 and l/8 
l/4 and 318 
l/2 and 3/4 
1 to 2 
2 l/2 to 6 

12 14 8 
14 18 IO 
14 24 12 
18 24 12 
18 30 16 

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

Width of Two times Permissible wear from 
Designation of Pitch Number of clearance height of Tolerance basic diameters 

thread P threads in - 25,4 mm groove crest of the ( for plugs, 

b3 
rounding flank-angle + for rings) 

2.4 W’) 
mm mm mm minutes w 

l/16 and l/8 0,907 28 0 0,134 zk 15 14 
l/4 and 3/8 1,337 19 0,4 f 0,04 0,198 -t 13 21 
l/2 and 3/4 1,814 14 0,5 + 0,05 0,268 _+ 11 28 
1 to 6 2,309 11 0,6 I!I 0,05 0,341 f 10 36 . 

1) These values correspond to the difference in diameter on 025 P of a taper thread. 
. 
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IS0 7/2-1982 0 

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 + 

t 

-- - Plug gauge 

Internal thread (paral 
of maximum size 

lel or taper) 

NOTES 

1 Parallel threads are illustrated. 

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 I) 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 

I , 

Internal thread (parallel or taper) 
of minimum size 

2 Taper of gauges is shown exaggerated. 

Figure 5 - Verification of internal threads 
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