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National foreword

This British Standard is the UK implementation of EN ISO 6789-1:2017.
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European foreword 

This document (EN ISO 6789-1:2017) has been prepared by Technical Committee ISO/TC 29 “Small 
tools”. 

This European Standard shall be given the status of a national standard, either by publication of an 
identical text or by endorsement, at the latest by September 2017, and conflicting national standards 
shall be withdrawn at the latest by March 2018. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent 
rights. 

This document supersedes EN ISO 6789:2003. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, 
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, 
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, 
Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, 
Turkey and the United Kingdom. 

Endorsement notice 

The text of ISO 6789-1:2017 has been approved by CEN as EN ISO 6789-1:2017 without any 
modification. 
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 

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. 

electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the 

editorial rules of the ISO/IEC Directives, Part 2 (see www .iso .org/ directives).

on the ISO list of patent declarations received (see www .iso .org/ patents).

constitute an endorsement.

World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following 
URL: www .iso .org/ iso/ foreword .html.

Small tools, Subcommittee SC 10, 
.

uncertainties and provides a method for calibration of the torque measurement device used for 
calibrating hand torque tools.

b) The output drive designation of torque tools is expanded to include hexagonal and other output 
drives.

e) The importance of avoiding parasitic forces has been emphasized.

Annex C.

g) The requirement for a “declaration of conformance” that the torque tool conforms with this 
document has been added.
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Figures B.2, B.3, B.5 and B.6 have been changed.

A list of all parts in the ISO 6789 series can be found on the ISO website.
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Introduction

The revision of ISO 6789:2003 has been designed to achieve the following improvements.

ISO 6789 has been split to provide two levels of documentation. It recognizes the different needs of 
different users of the standard.

This document continues to provide designers and manufacturers with relevant minimum requirements 
for the development, production and documentation of hand torque tools.

ISO 6789-2 provides detailed methods for calculation of uncertainties and requirements for calibrations. 

are described in ISO 6789-2:2017, Annex C.
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INTERNATIONAL STANDARD ISO 6789-1:2017(E)

Assembly tools for screws and nuts — Hand torque tools —

Part 1: 
Requirements and methods for design conformance testing 
and quality conformance testing: minimum requirements 
for declaration of conformance

1 Scope

of conformance for hand torque tools.

under revision. In the next edition, torque tools will be moved to an own clause, and with this change the 
reference numbers will also change and additional reference numbers will be added.

are described in ISO 6789-2.

2 Normative references

ISO 1173, 

ISO 1174-1, 
socket tools

ISO 6789-2:2017, 

ISO/IEC 17025, 

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http:// www .electropedia .org/ 

— ISO Online browsing platform: available at http:// www .iso .org/ obp

© ISO 2017 – All rights reserved 1
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3.1.1
design conformance test

of hand torque tools

3.1.2
quality conformance test
technical examination of conformance with those requirements to be met during manufacture of hand 
torque tools

3.1.3
declaration of conformance

requirements of this document

3.1.4
maximum permissible deviation
maximum value of relative measurement deviation of the observed torque value on the torque 
measurement device measured as a percentage of the target torque value on the torque tool

deviation.

3.1.5
torque measurement system

as the measurement standard for the hand torque tool

in this document.

3.1.6
torque measurement device

3.1.7
indicating torque tool (Type I)

3.1.8
setting torque tool (Type II)

3.1.9
adjustable graduated torque tool (Type II, Class A, Class D and Class G)

3.1.10
adjustable non-graduated torque tool (Type II, Class C and Class F)
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3.1.11

3.2 Symbols, designations and units

The designations used in this document are indicated in Table 1.

Table 1 — Symbols, designations and units

Symbol Designation Unit
ad Relative deviation of the torque tool from the target torque

Xt

Xo

Annex A):

Annex B):

5 Requirements

5.1 Design conformance testing

5.1.1 General

5.1.2 to 5.1.8.
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5.1.2 Maximum torque values

The size of the output drive limits the maximum torque value of the respective torque tool. The 
assignment is carried out according to the values given in Table 2 Table 2, 

5.1.6 and 5.1.8.

Table 2 — Maximum torque values of the torque tool

Square output 
drive

Hexagonal output 
drive Maximum torque value

nominal sizea nominal sizeb

— 3 4
— 4 10
— 5,5 25
6,3 6,3 30
— 8 70
10 — 135
— 11,2 200

12,5 12,5 340
20 — 1 000
25 — 2 100

a Dimensions in accordance with ISO 1174-1.
b Dimensions in accordance with ISO 1173.

The torque range or value is selected for the different torque tools as follows.

maximum torque value of the respective tool.

maximum torque value of the respective tool.

5.1.4 Scales, dials and displays

torque value of the torque tool.

deviation of the torque tool at each target value.

range to the user.

 

4 © ISO 2017 – All rights reserved

BS EN ISO 6789-1:2017

ww.ac
ha

rab
za

r.c
om

 
cr.

torque value of tque value of t
given in n TableTable 22

5.1.6 and and 5.1.8.

imum torque valum torque va

hhhahahahahaha
r

haa
raaraa

bbbabb
zbzbzbzz
a

bzz
t Hexagonal oHexagonal o

drivdriv
l sizesi aa nomnom

—
——
——
6,33
——
1

    
 

les

ue 

rqu

que vaue v

e i

of thth
-tedted for

with Iwith I

—
OO 11174-1.174-

173.

707
1355

255

www.ac
ha

rab
za

r.c
o

h target value.get value



 

ISO 6789-1:2017(E)

torque tool. Designers are recommended to take guidance from ISO 6789-2:2017, 6.2.1.

5.1.5 Maximum permissible deviation

Each result for a torque tool, recorded in accordance with Clause 6 and calculated in accordance with 
Clause 7
of that tool stated in Tables 3 and 4.

Where a manufacturer claims a smaller maximum permissible relative deviation than stated in Tables 3 
and 4, each result shall lie within the claimed maximum permissible relative deviation.

and of the torque measurement device shall not be considered.

Table 3 — Maximum permissible relative deviation (Type I)

Class
Maximum torque value

A and D
B, C and E

If a tool is operating in both directions, the maximum 
permissible relative deviation shall be met in each direction 

Table 4 — Maximum permissible relative deviation (Type II)

Class
Maximum torque value

A, B and C
D, E, F and G

If a tool is operating in both directions, the maximum 
permissible relative deviation shall be met in each direction 

5.1.6 Overloading test

All torque tools to be tested shall be loaded three times in each direction of operation to a torque value 

After the overloading test, the torque tool shall still be within the maximum permissible relative 
5.1.5 when tested in accordance with Clause 6

5.1.7 Endurance test
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After the endurance test, the torque tool shall still be within the maximum permissible relative 
5.1.5

5.1.8 Effect of geometric changes

NOTE Some tools indicate or operate at the same torque value independent of the position of the load 
application point. Some tools indicate or operate at different torque values depending on the position of the load 
application.

Figure 1) and extension bars designed to be used 
to reduce operator effort (see Figure 2
through instruction sheets or the declaration of conformance.

Key
L length
L1 length reduced
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Key
L length
L2 length extended

Figure 2 — Example of an extension bar

5.2 Quality conformance testing

All torque tools shall be tested during manufacture in accordance with Clause 6.

All torque tools that conform with the requirements in 5.1.5 shall either be issued with a declaration 
of conformance in accordance with Clause 8

5.3 Conformance test during use

If the user utilizes procedures for the control of test devices, torque tools shall be included in these 
procedures. The interval between conformance tests shall be chosen on the basis of the factors of 

operation as well as ambient conditions during operation and storage conditions. The interval shall 

results gained during successive conformance tests.

legislation.

The torque tool shall be tested for conformance in accordance with 5.2
overload greater than the values given in 5.1.6

Conformance tests during use shall be performed in accordance with 5.2

6 Torque measurement

6.1 Torque measurement system

range of the torque tool.

The maximum measurement error of the torque measurement device shall not exceed 1/4 of the 
claimed maximum permissible relative deviation of the torque tool at each target value.

standard or according to ISO 6789-2:2017, Annex C.
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6.2 Application of torque

6.2.1 

1) for torque wrenches, a force or two forces with equal value and opposite direction for T-handles, 

2) for torque screwdrivers, a torque applied to the handle of the tool or two forces with equal 
value and opposite direction for T-handles.

b) The torque measurement device rotates on its measuring axis while a reaction force is applied to 
the handle of the torque tool.

In all cases, each force applied to the tool shall be perpendicular to the axis of rotation.

In all cases, the handle of the tool shall be allowed to move in all planes of rotation.

that parasitic forces and moments are minimized.

6.2.2 The tool to be measured shall be oriented in accordance with Figures 3, 4 or 5.

a) In the case of Figures 3 or 4, the operating force, F, shall be applied within the angular deviation 

b) In the case of Figure 5, the operating torque shall be applied within the angular deviation limits 

the tool.

6.2.3 
torque value is indicated on the torque tool. If the torque to be measured has been exceeded, then the 

the readings.

6.2.4 

Table 5.

Table 5 — Minimum time period for application of torque values

Applied torque value <10 N·m <100 N·m <1 000 N·m
Minimum time to increase the 

target value
0,5 s 1 s 1,5 s 2 s

to target value shall be between 0,5 s and 1,0 s.

6.3 Ambient conditions

The measurement procedure shall be carried out at an ambient temperature held constant to within 

shall be documented.
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6.4 Measurement requirements

a) Prior to measurement, the torque measurement device and the torque tool shall be allowed to 
attain the ambient temperature.

radial distance shall be recorded.

During measurement, analogue scales or dials shall be read in a perpendicular direction in order to 
minimize parallax errors.

a) Wrench in a vertical position

b) Wrench in 5° offset
Key
a Line contact, marked loading point or centre of the hand hold position of the grip.

Figure 3 — Testing of a wrench in a vertical position (front view)
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a) Wrench in a horizontal position

b) Wrench in 5° offset
Key
a Line contact, marked loading point or centre of the hand hold position of the grip.

Figure 4 — Testing of a wrench in a horizontal position (top view)

Figure 5 — Testing of a torque screwdriver and T-handle torque wrench in horizontal and 
vertical positions
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6.5 Measurement sequence

6.5.1 General

three loadings to the maximum torque of the torque tool in the measurement direction are required 
and the torque measurement device shall then be set to zero.

Torque tools with electronic measurement shall be powered during the whole measurement sequence.

The number of recorded measurements shall be according to Table 6.

Table 6 — Number of recorded measurements

Type of torque tool Type I Type II Type II
Class of torque tool All A, D and G B, C, E and F

Number of recorded measurements 
at each target torque value 5 5 10

6.5.2 Indicating torque tools, Type I

of the measurement range (see 5.1.3
tool’s maximum value.

Table 6.

6.5.3 Setting torque tools, Type II

value of the measurement range (see 5.1.3
torque tool’s maximum value.

Table 6.

the target value.

limit value or nominal torque pre-set value.
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7 Calculation of deviation

7.1 General

Formula (1).

a
X X
Xd
o t

t

=
−

×
( )

100  (1)

where

ad

Xt

Xt

Xt

Xt
set value in accordance with 6.5

Xo

7.2 Calculation example 1

Xt

Xo1

Xo2

Xo3

Xo4

Xo5

Formula (1):
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ad1
,

,= − × = +( )104 0 100

100
100 4 0

ad2
,

,= − × = −( )96 5 100

100
100 3 5

ad3
,

,= − × = +( )102 6 100

100
100 2 6

ad4 ,= − × = −( )99 100

100
100 1 0

ad5 ,0= − × = +( )101 100

100
100 1

7.3 Calculation example 2

Xt

Xo1

Xo2

Xo3

Xo4

Xo5

Xo6

Xo7

Xo8

Xo9

Xo10

ad1
,

,0= − × = +( )104 0 100 100

100
4
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ad2
3,

,= − × = +( )10 0 100 100

100
3 0

ad3
,

,= − × = +( )102 8 100 100

100
2 8

ad4
,

,= − × = +102 0 100 100

100
2 0

)

ad5
,

,= − × = +( )101 0 100 100

100
1 0

ad6
,

1,= − × = +( )101 2 100 100

100
2

ad7
, ,

,
,= − × = +( )101 7 100 0 100

100 0
1 7

ad8
,

,= − × = +( )101 9 100 100

100
1 9

ad9
,

,= − × = +( )102 2 100 100

100
2 2

ad10
,

2,= − × = +( )102 5 100 100

100
5

8 Declaration of conformance

The declaration of conformance shall contain at least the following information:

c) where an interchangeable element has been used with the tool, the effective length or dimension of 

k) maximum permissible relative deviation according to 5.1.5

l) observed values at each target torque (see 6.5

m) statement whether or not the observed values fall within the maximum permissible relative 
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o) statement that the measurement error of the torque measurement device is less than 1/4 of the 

perpendicular to the axis of the tool.

9 Marking

following information:
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Annex A 
(normative) 

 
Examples of indicating torque tools (Type I)

Figure A.2 — Class B: wrench, rigid housing, with scale or dial or display

Figure A.3 — Class C: wrench, rigid housing and electronic measurement

Figure A.4 — Class D: screwdriver, with scale or dial or display

Figure A.5 — Class E: screwdriver, with electronic measurement
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Annex B 
(normative) 

 
Examples of setting torque tools (Type II)

Figure B.1 — Class A: wrench, adjustable, graduated or with display

Figure B.3 — Class C: wrench, adjustable, non-graduated

Figure B.4 — Class D: screwdriver, adjustable, graduated or with display
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Figure B.6 — Class F: screwdriver, adjustable, non-graduated
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Annex C 
(informative) 

 

C.1 Indicating torque tools (Type I)

Key
CW clockwise direction
CCW counter-clockwise direction
a Torque measurement device and torque tool shall be allowed to attain the ambient temperature prior to 

measurement.
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C.2 Setting Torque tools [Type II (Classes A, D and G)]

Key
CW clockwise direction
CCW counter-clockwise direction
a Torque measurement device and torque tool shall be allowed to attain the ambient temperature prior to 

measurement.
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C.3 Setting torque tools [Type II (Classes B, C, E and F)]

Key
CW clockwise direction
CCW counter-clockwise direction
a Torque measurement device and torque tool shall be allowed to attain the ambient temperature prior to 

measurement.
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