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Technical protocol for a supplementary comparison in torque
between NIS (Egypt) and PTB (Germany) 
1. 1 Introduction


It is recognised that for the purposes of international trade and scientific collaboration, the national measurement systems of countries around the world should agree which is the basis of the SI. The centre of each country’s national measurement system tends to be its national measurement institute (NMI), and it is important that NMIs compare their standards with each other on a regular basis. Recently, NIS built a 1 kN·m primary standard torque calibration machine to provide the highest level of the traceability pyramid from 5 N·m up to 1000 N·m in both clockwise and anticlockwise directions. NIS agreed with PTB to participate in this comparison as a pilot.
2. Organization 


A protocol for this supplementary comparison was issued as a result of a discussion between the National Institute of Standards (NIS),  force and material metrology laboratory and the Physikalisch-Technische Bundesanstalt (PTB), force and torque laboratory. 
3. Participants
	NMI
	Address
	Contact person

	NIS
Organizer and participant
	National Institute of Standards (NIS),  Tersa Street, El Haram, Giza
P.O. Box:  136 Giza, code 12211
Giza - Egypt.


	K.M. Khaled
Tel: +202 37401113
Fax: +202 33867462
Email: khaled_fmmd_nis@yahoo.com
          khaled.abdelaziz@nis.sci.eg


	PTB
Pilot
	Physikalisch-Technische Bundesanstalt (PTB)

Bundesallee 100, 38116 Braunschweig, Germany
	Andreas Brüge
Tel: +49 531 592-1135
Fax: +49 531 592-69-1135
Email: Andreas.bruege@ptb.de  




4. Time schedule for the measurements


The comparison will be conducted during 2022, starting with the measurements at NIS and then at PTB. The following timetable is the scheduled measuring time.
Table 1. Schedule of the comparison

	Institute / Country
	Time of measurements

	NIS/Egypt
	March 2022

	PTB/Germany
	June-July 2022


5. Traveling Standards
5.1 Description

A torque transducer of type TN with the capacity of 1000 N·m manufactured by HBM will be used in this comparison as an artefact. Cables and DMP40S2 measuring amplifier will be offered by NIS during the whole comparison measurements.
5.2 Handling


The torque transducer and the measuring amplifier will be transferred between the two institutes by airplane transport and packed in such a way to ensure robustness and to protect it from being deformed or damaged during transit. 

6. Method of measurement


The primary torque standard machines of NIS and PTB will be compared in accordance with the scheme given in Table 2. One torque transducer should be used to compare the machines, in conjunction with an amplifier of the highest resolution and stability. Each will be used at two torque steps to enable each pair of machines to be compared at three discrete torque levels.
Table 2. Comparison scheme

	NIS

Machine
	PTB
Machine
	Calibration

Mode
	Test
	Torque

Steps`
	Transducer

	1000 N·m

DWTSM
	1000 N·m

DWTSM
	Clockwise
	A1
	1000 N·m

500 N·m
	1000 N·m

	
	
	Anti-Clockwise
	A2
	-1000 N·m

-500 N·m
	


To minimize the effects of torque transducer creep, each transducer calibration will be carried out in accordance with a strict time torque profile (see Fig. 1), including the preloads which will always perform at the start of each test and after each rotation of the transducer in the machine. The time between every two successive readings is six minutes.

The rotation of the transducer should be carried out in a time interval of 10 minutes after removing the load and before taking the next zero reading (which will not be taken into account for the calculation). Three outputs will be obtained at each of three orientations, symmetrically distributed about the central axis of the machine – the deflections will be calculated by subtracting the transducer output at zero torque (prior to the application of the torque) from the transducer output under torque. An Excel sheet will be prepared for unifying the way of calculations.
7. Environmental Conditions

The environmental conditions for the comparison will be the following: 
· temperature: (21 ± 0.5) ºC

· relative humidity of ambient air: (40 ± 7) % RH
8. Publications


The results of this comparison will be reported to the BIPM and the comparison report will be submitted to the METROLOGIA journal.
9. BIBM Registration

http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=1081&cmp_cod=CCM.T-K1.3&prov=exalead,
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