
Understanding and Implementing Torque 
Standards relating to Torque Tools
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With a focus on BS EN ISO 6789:2017



5 Things you will learn during this session:

1. Understanding the scope of the ISO 6789:2017 standard and the 
definition of its two parts.

2. Classes and differences of types of tools.

3. Explanation of the errors and uncertainties.

4. The requirements in calibration.

5. How to read the calibration certificate.
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BS EN ISO 6789 History

BS EN ISO 6789:2003
• This earlier version was a conformity standard, derived from the 1992 

version and still much preferred by many. 

• Used for conformity and  calibration prior to 2017.

• It rated the tools as either within ±6% tolerance of reading below 10 
N.m  or within ±4% tolerance of reading above 10 N.m. Dependant on 
tool type.

• The 2003 version did not have uncertainty calculations.
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BS EN ISO 6789 History Cont’d.

BS EN ISO 6789:2003
• Typical allowed test mounting and force application angle allowance.

• The time of force application over the last 20% of the setting on the torque 
tool.

• Accuracy  of the measurement instrument to be within ± 1% of the 
indicated value.

• Settings for  testing to be at 20%,  60% and 100% of full tool rating if a 
variable setting tool  and 5 or 10 times operations at each setting where all 
readings were to be within the tolerance limits.

• Temperature to be within 20°C ± 5°C (Variation of ±1°C during calibration).
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BS EN ISO 6789:2017

• Divided into 2 parts.

• Part 1 : Requirements and methods for design conformance testing 
and quality conformance testing: minimum requirements for 
declaration of conformance (BS EN ISO 6789-1:2017).

• Part 2 : Requirements for calibration and determination of 
measurement uncertainty (BS EN ISO6789-2:2017).
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ISO 6789:2017 Part 1 Conformity

• Much more detailed document.

• Similar to the 2003 version.

• Drive types have been expanded to include hex drives.

• Definition of torque range of tools changed.

• Time of loading for last 20% of setting modified (Type II only).

• Importance of avoiding parasitic forces.

• Flow charts of methods (Annex C).

• Requirements for certificate of conformance.

Ron Sangster © AWS Ltd 2020 www.awstorque.co.uk 6



ISO 6789:2017 Part 2 Calibration

• Entirely new part.

• Relies on part 1 for tool specifications , identification of tool types etc.

• Calibration only with no conformity statements.

• Addresses method of calibration. 

• New section addressing and  ascertaining Uncertainties of measurement.

• Annex C for requirements of the Torque calibration device or if the 
calibration laboratory already has a recognised standard this is accepted.

• Contains examples of calibrations to allow users to verify their methods, 
calculations and results.

• States the data to be present on the calibration certificate.
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ISO 6789:2017: Tool Types

There are two categories that manual torque tools are classified into: 
Type I and Type II.

• Type I Indicating torque Tools: All subclasses (5 Readings).
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•Type II Setting torque tools:
•Sub Classes A,D, and G. Adjustable 
(5 Readings).
•Sub Classes B,C, E, F. Fixed(10 
Readings).

ISO 6789:2017: Tool Types Cont’d.



Set Up

• Mounting of Tools. Allowed configurations.

• Limits of force application control angles.
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Screwdriver and T-handle torque 

wrench in horizontal or vertical position

ISO 6789:2017 Part 2 Calibration: 
Method



ISO 6789:2017 Part 2 Calibration: 
Method Cont’d.

Set Up

• Minimising parasitic forces on the Tool handle during force 
application.

• Control of torque rate for last 20% of setting (Type II only).

• Allowed range of settings for calibration. Scale markings. 

• Sources of Variation.

• Use of Drive adapters-uncertainties.

• Ratchet heads-rotation.
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Starting Calibration

• Exercise to full range or the fixed setting of the tool 3 times.

Variable setting or Indication Tools.

• Operation of Tool for the required number of readings at that setting, 
recording the readings and in the controlled manner of force 
application. (Repeatability)

• Disturbance of the tool, repeating the previous settings and record 
the readings (Reproduceability) Type I (All) and II Classes A,D and G 
only at the lowest setting, 4 sequences of 5 or 10 readings
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ISO 6789:2017 Part 2 Calibration: 
Method Cont’d.



Fixed setting tools

• Exercise to full range or the fixed setting of the tool 3 times.

• Operation of Tool for the required number of readings(10), recording 
the readings and in the controlled manner of force application. 
(Repeatability)
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ISO 6789: Part 2 Calibration: Uncertainties

• New but now common practise with measurement standards.

• For a tool calibration this is for many a new contentious and 
expensive to perform part  of the standard.

• It requires prior knowledge of a number of aspects of that model of 
tool or to  produce a table of uncertainties by multiple operations.

• If not known then 10 readings at lowest scale graduation of the tools 
range must be made for all the uncertainty requirements listed.

• This can be a live data base allowing a build up of knowledge to 
reduce further future testing.
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ISO 6789:2017 Part 2 Calibration: 
Uncertainties Cont’d.

• Knowledge must be built up from testing 10 tools of the same model.

• It can be done by testing a tool 10 times. 

• If the wrench has been calibrated to the standard before then its 
previous uncertainty values for Bod, Bint and Bl can be used.

• Full informative examples are shown in the Annex A for type I tools 
and B Type II setting torque tools of the standard.

• Formulae and the type of distribution equations applicable are also 
shown.
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ISO 6789:2017 Part 2 Calibration: 
Uncertainties Cont’d.

7 New Uncertainties. These being:
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ISO 6789:2017 Part 2 Calibration: 
Uncertainties Cont’d.
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**Note: No Wrep for Type II B,C,E & F.



ISO 6789: Part 2 Calibration: Examples

Calibration Machines-Manual operation

• Require some skill on the operators behalf to over come the parasitic 
requirements, time control and manual effort when large torques are 
required.

• There is likely to be more uncertainty and operator fatigue.
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ISO 6789: Part 2 Calibration: Examples

Calibration Machines-Powered operation

• Remove  much of the  skill of the operators.

• Compensate by design to minimise parasitic forces.

• Time control 80-100% is automatic .

• No manual effort in torque/force  application.
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ISO 6789: Part 2 Calibration: Examples
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ISO 6789: Part 2 Calibration: Examples
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ISO 6789: Part 2 Calibration: Examples-
spread sheets and software

• The calibration recordings and calibrations can be 
accomplished using a comprehensive in house 
produced spread sheet program.

• It can be checked by using the data examples and 
results  in the standard.

• Conversely there are proven software programs to 
carry out these operations .

• These may also have other attributes to assist in 
calibration management such as databases  to store 
historical information, tracking , certification and 
certificate  templates.
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ISO 6789: Part 2 Calibration: Examples-
spread sheets and software
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ISO 6789:2017 Part 2 Calibration: 
Uncertainties Cont’d.
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Reading the Calibration Certificate
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• References: BS EN ISO 6789:2017, BS 7882, ISO/IEC 17025 copyright.

• Thank you all for attending and listening.

• Are there any questions?
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