
ISl367(Part20):199#$ 
IS0 896-7 : 1992 

Indian Standard 

INDUSTRIAL FASTEN-ERS -THREADED 
STEEL FASTENERS -TECHNICAL SUPPLY 
CON~DITIONS - MECHANICAL PROPERTIES 

PART 20 TORSIONAL-TEST AND MLNIMUM TORQUES FOR BOLTS AND SCREWS WITH 
NOMINAL DIAMETERS 1 mm To 10 mm 

(IS0 TlTLE : MECHANICAL PROPERTIES OF FASTENERS - 
PART 7 : TORSIONAL TEST AND MINIMUM TORQUES FOR BOLTS AND 

SCREWS WITH NOMINAL DIAMETERS 1 mm To 10 mm) 

ICS 21.060.10 

@ BIS 1996 

BUREAU OF INDIAN STANDARDS 
MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 

NEW DELHI 110002 

August 1996 Price Group 2 
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NATIONAL FOREWORD 

This Indian Standard which is identical with IS0 898-7 : 1992 ‘Mechanical properties of fasteners - 
Part 7 : Torsional test and minimum torques for bolts and screws with nominal diameters 1 mm to 
10 mm’, issued by the, International Organization for Standardization (ISO) was adopted by the 
Bureau of Indian Standards on the recommendation of Bolts, Nuts and Fasteners Accessories 
Sectional Committee, and approval of Light Mechanical Engineering Division Council. 

The text of IS0 standard has been approved as suitable for publication as Indian Standard without 
deviations. Certain terminology and conventions are however not identical to those used in Indian 
Standards. Attention is particularly drawn to the following: 

a) Wherever the words ‘International Standard’ appear, referring to this standard, they should 
be read as ‘Indian Standard’, and 

b) Comma (J has been used as adecimal marker while in Indian Standards the current practice 
is to use a point (.) asthe decimal marker. 

In this adopted standard, reference appears to IS0 898-l : 1988. The Indian Standard IS 1367 
(Pan 3) : 1991 ‘Technical supply conditions for threaded steel fasteners : Pan 3 Mechanical 
properties and test -methods for bolts, screws and studs with full loadability (third revision)‘, which 
is identical with IS0 898-l : 1988. 
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lnciian Standard 

INDUSTRIAL FASTEN-ERS - THREADED 
STEEL FASTENERS - TECHNiCAL SUPPLY 
CONDITIONS - MECHANICAL PROPERTIES 

PART 20 TORSIONAL TEST AND MINIMUM TORQUES FOR BOLTS AND SCREWS WITH 
NOMINAL DIAMETERS 1 mm To 10 mm 

1 Scope 3.2 Apparatus 

This part of IS0 898 specifies a torsional test for the 
determination of the breaking torque of bolts and 
screws with nominal diameters 1 mm to 10 mm with 
property classes 8.8 to 12.9 in accordance with 
IS0 898-l. The test applies to bolts and screws with 
thread less than M3 for which no breaking and proof 
loads are indicated in IS0 898-1, as well as to short 
bolts land screws with nominal diameters 3 mm to 
10 mm which cannot be subjected to a tensile test. 

3.2.1 Test device for torsional test, such as is 
shown in figure 1. 

The minimum breaking torques are not valid for 
hexagon socket set screws. 

3.2.2 Torquemeter, with a scale which shall not ex- 
ceed the quintuple of the respective minimum 
breaking torque. The maximum inaccuracy of the 
torquemeter shall be + 7 96 of the minimum break- 
ing torque to be tested. 

2 Normative reference 

The following standard contains provisions which, 
through reference in this text, constitute provisions 
of this part of IS0 898. At the time of publication. the 
edition indicated was valid. All standards are sub- 
ject to revision, and parties to agreements based on 
this part of IS0 898 are encouraged to investigate 
the possibility of applying the most recent edition of 
the standard indicated below. Members of EC and 
IS0 maintain registers of currently valid Inter- 
national Standards. 

IS0 898-l : 1988, Mechanical properties of fasteners 
- Part I: Bolts, scfews and studs. 

3 Torsional test 

3.1 Principle 

Determination of the breaking torque by clamping 
the bolt ur screw to be tested into a test device. 

3.3 Test conditions 

The bolt or screw shall be exclusively subjected to 
torsion whereby the respective minimum breaking 
torque according to table2 shall be reached before 
rupture occurs. The test result shall not be influ- 
enced by head friction or by thread friction. 

3.4 Procedure 

Clamp the bolt or screw into the test device over at 
least two full threads, having a free thread length of 
at least one thread diameter present between the 
head of the bolt or screw and the threaded insert 
(see figure 1). Apply the torque in a continuously in- 
creasing manner. 

1 



IS 1367 ( Part 20) : 1996 
IS0 696-7 : 1992 

4 Minimum breaking torques 

The following formula applies to the determination 
of the minimum breaking torques: 

M a mln = ‘B min . wp min 

with 

r0 min = x’ Rm min 

where 

M B min is the minimum breaking torque (see 
table 2); 

=B 

J-5 
4 min 

Rm 

X 

his fhe torsional strength; 

is the polar moment of resistance; 

is the minimum value of the minor di- 
ameter of the external thread; 

is the tensile strength; and 

is the strength ratio rg/Rm (see 
table 1). 

5 Evaluation of the torque test 

The tested bolt or screw is regarded as having 
passed the torque test if no rupture occurs before 
the minimum breaking torques specified in table2 
are reached. 

Flgure 1 - Example of a device for the torsional test 
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Table 1 - Strength ratio X 

Property class 8.8 9.8 10.9 12.9 

I Ratio X 0,84 1 0,815 1 0,79 

Table 2 - Minimum breaking torques 

Thread 

Ml 

Ml,2 

Ml.4 

Ml ,6 

M2 

M2,5 

M3,5 

M4 

M5 

M6 

M7 

M8 

Ma x 1 

Ml0 
- 

Ml0 x 1 

Ml0 x 1,25 

Minimum breaking torqd 

Q,7 3,6 3,9 4,4 4,ti 

j 

1,25 33 36 40 44 

38 42 46 52 

I,5 66 72 81 90 

- 1 84 1 92 1 102 1 114 

- 75’ 82 91 102 

1) These minimum breaking torques are valid for bolts and 
screws with the thread tolerances 6g. 61 and 6e. 
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Annex A 
(informative) 

Explanatory note 

IS0 898-l contains property classes for bolts and 
screws but only indicates minimum breaking loads 
and proof loads for threads equal to or greater than 
M3 because in the case of smaller bolts and screws 
the inftuence of the thread tolerances~and the toler- 
ances of the test device is such that an exact deter- 
mination of breakirrg loads and proof loads is not 
possible. 

time being, minimum breaking torques can be 
specified for property classes 8.8 to 12.9 only, be- 
cause for lower property classes the test results are 
widely scattered and therefore more studies are re- 
quired. 

The indicated minimum breaking torques are to be 
applied without taking account of friction and the 
type of test device is optional according to this part 
of IS0 898. Figure 1 is only an example of a suitable 
test device. Also since bolts and screws with threads greater 

than M3 UB to annroximatelv Ml0 often cannot be 
subjected to a tensile test (or proof load test) due to 
their short lengths, minimum breaking torques have 

The minimum breaking torques have been deter- 

been specified for bolts and screws Ml to Ml0 (in- 
mined on the basis of cross-sections resulting from 
the minimum values of the minor diameter of the 

eluding the fine pitch threads MB x 1, Ml0 x 1 and 
Ml0 x 1.25) which allow an evaluation of the func- 

thread tolerance 6g. Tests have shown that the 

tional properties of the bolts and screws. For the 
torques can ~also be used for bolts and screws with 
thread tolerances 6f and 6e. 
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Bureau of Indian Standards 

BIS is a statutory institution established under the Bcrreou ofhdion Srandnrds Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also 
reviewed periodically; a standard along with amendments is reaffirmed when such review indicates that 
no changes are needed; if the review indicates that changes are needed, it is taken up for revision. Users 
of Indian Standards should ascertain that they are in possession of the latest amendments or edition by 
referring to the latest issue of ‘BIS Handbook’ and ‘Standards Monthly Additions’. 

This Indian Standard has been developed from Dot : No. LM 14 ( 0320 ). 
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