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Repositioned	to	serve	the	nation

I n line with the reorganisation of SIRIM Berhad to 
consolidate its commercial and statutory functions 
with stakeholders, the National Metrology Laboratory 
(NML) was repositioned under the Division of 

Research and Technology Innovation which reports 
to the Chief Technology Officer (CTO), Ir. Dr. Mohd 
Jamil B. Sulaiman. This is a fitting move as one of the 
roles of NML is to pursue research and development in 
measurement technology. It will also provide greater 
focus for the roles and responsibilities of the NML as the 
National Measurement Standards Laboratory.

Happy reading.

Abdul Rashid Zainal Abidin

Senior General Manager

National Metrology Laboratory, SIRIM Berhad
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Third Country Training Programme 2013
A golden opportunity to strengthen measurement standards institutes
By Syahrul Manap, Norliza Baharom and Nurhalawa Yusof.

T he Third Country Training Programme (TCTP) 
2013 was conducted at National Institute of 
Metrology Thailand (NIMT) from 13th January 
to 23rd February 2013. Five metrology fields 

were offered at the programme, namely Flow, Acoustic, 
Pressure, Resistance and Inorganic Analysis. A total 
of 19 participants from 10 countries took part in the 
TCTP, which was organised by Thailand International 
Development Cooperation Agency (TICA) and Japan 
International Cooperation Agency (JICA). 

The programme was aimed at transferring technology 
related to measurement standards within the national 
measurement institutes of Asia Pacific countries. In 
addition, TCTP provided participants with valuable 
knowledge on establishing and disseminating 
measurement standards.

Three participants from the National Metrology 
Laboratory (NML-SIRIM) attended the training 
courses: Mr. Syahrul Manap (Flow), Ms. Nurhalawa 
Yusof (Acoustic) and Mrs. Norliza Baharom (Inorganic 
Analysis). 

The training programme was conducted over the 
course of six weeks, with the lectures given by experts 
from NIMT and other related organisations. During the 
first week, the participants learned about basic metrology 
subjects such as the National Measurement System 
and Its Roles, Introduction to ISO/IEC 17025 and 
Introduction to the Uncertainty in Measurement. At the 
end of the week, they were separated to attend lectures in 
their respective specialised fields.

The three Malaysian participants received training 
on the basic measurement techniques, the analysis of 

the data obtained and the uncertainty evaluation of the 
measurement result. At the end of the training module, 
they each produced a Calibration Procedure and 
Calibration Certificate to ensure that they understood 
the whole process. The Calibration Procedure and 
Calibration Certificate evaluations were conducted by 
the Heads of each respective department.

TCTP was successful in serving as a platform for 
knowledge sharing and technology transfer. NML-
SIRIM expresses its gratitude and indebtedness for the 

sponsorship of TICA and JICA as 
well as the support of NIMT staff. The 
programme improved the participants’ 
understanding of the fundamentals 
of related fields of measurement and 
trained them to perform different 
calibration techniques with confidence.

The participants also benefited from 
networking with their counterparts 
in other countries, which may be 
important for future collaboration 
and technical cooperation. They 
look forward to meeting their fellow 
metrologists again. 

	KNOWLEDGE	TRANSFER
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ACCREDITATION

Proficiency testing programmes for 
accredited laboratories
Accredited Laboratories are required to participate in interlaboratory comparisons by Proficiency 
Testing Programmes under the SAMM Scheme.

T he SAMM scheme is a unified national laboratory 
accreditation programme and is multi-disciplinary 
in its scope of accreditation. Laboratory 
accreditation under SAMM provides formal 

recognition to competent laboratories, thus providing a 
ready means for customers to identify and select reliable 
testing, measurement and calibration services. 

Under Clause 5.9 of the MS ISO/IEC 17025 
General Requirements for Competence of Testing 
and Calibration Laboratories document standard, 
accredited laboratories or applicant laboratories seeking 
accreditation are required to participate in Proficiency 
Testing (PT) programmes. The aim of these PT or 
Measurement Audit (MA) programmes is to build and 
maintain mutual confidence in the technical competence 
of accredited laboratories in related fields. Proficiency 
Testing Programmes provide objective evidence that the 
participating laboratories are competent and that they 
can achieve the required level of accuracy for the fields 
they are accredited for. 

The PT programme process provides accredited 
laboratories with a means to identify areas for 
improvement in their measurement and calibration 
techniques and practices, determine the need for further 
training of their staff, foster confidence in their testing 
and measurement capabilities, and provide assurance for 
their customers in their accredited test and calibration 
results. Thus, laboratories can ensure high quality 
services for their customers.

NML-SIRIM runs PT programmes on a yearly 
basis by organising lists of comparisons covering the 
fields of electrical, mass and mass related quantities, 
dimensional, temperature and humidity, and flow 
calibration. For MA programmes, NML-SIRIM offers 
programmes based on request.

In April 2012, the PT programmes kicked off with 
the Pre-Implementation Workshop, where the plans for 
ten PT programmes were presented by NML-SIRIM 
technical staff. The entire process of circulation and 
calibration of all artefacts spanned a period from early 
May to early December 2012. A total of 82 participants 
from 34 accredited laboratories and four applicant 
laboratories were involved in the PT programmes.

During the course of the PT and MA programmes, the 
tests were conducted by comparing laboratory results 
to values established by NML-SIRIM as the reference 
laboratory, taking into account the measurement 
uncertainties assigned to the reference values and 
those reported by each participating laboratory at the 
workshop. Performance in these programmes was 
evaluated by the internationally accepted method of 
calculating En ratios. 

Upon completion of the data analysis and 
determination of the final results, NML-SIRIM 
concluded the PT programmes for 2012 with a Post 
Implementation Workshop held on 27 December. 
During the workshop, the results were announced 
to the participating laboratories through graphical 
presentations. Random laboratory codes were assigned 
to maintain the confidentiality of each participating lab’s 
results. 

Participants at the post implementation 
workshop.
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HALAL	MEASUREMENT

Supporting Halal measurement services with 
quantitative nuclear magnetic resonance
Certified reference materials are useful tools for analysing and validating purity assessments. 
Presented at the International Halal Conference (INHAC 2012) at PWTC, 4-5 September 2012 by Dr Osman Zakaria.

T here is a need for Muslim countries to support the 
development of new reference materials in order to 
support Halal measurement services, as the global 
market for Halal products and services commands a 

value of over US$2 trillion. This market is set to maintain 
a steady growth in tandem with the growth of the 
world's Muslim population. In this light, it is particularly 
important to ensure traceability of the ingredients and 
reference materials used to calibrate the analytical 
equipments in Halal certification process. 

Traceability in analytical measurements 
is necessary to ensure all measurement 
results are accurate and comparable, and 
products are safe for consumption. Validity 
of measurements can be assured when 
reference materials are used to calibrate 
the equipment before the test report can be 
published. The role of reference materials 
in the analytical process is particularly 
important with regard to high purity 
substances and validation process involved 
in quality assurance (QA). However, most 
of the reference materials available 
are not representative of the specific 
ingredients or matrix components in 
specific foods in order to demonstrate 
traceability to the international system of 
units (SI). 

The National Metrology 
Laboratory, SIRIM Berhad (NML-
SIRIM) has reviewed the uses 
of quantitative nuclear magnetic 
resonance (qNMR) to validate 
reference materials of high purity 
substances, especially in the case of 
the detection of lard in animal fats. For 
these assessments, it is  crucial to ensure 
all measurement results are traceable to SI 
units. 
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A new method for calibrating hydrometers
Simpler, faster and free from harmful chemicals.
By Mohd Fazrulhisyam Mohd Nor.

T here are two methods for hydrometer calibration: 
the comparison and hydrostatic weighing methods. 
The comparison method is a simple method of 
comparing a hydrometer to the standard hydrometer 

in the liquid. In the hydrostatic weighing method, the 
hydrometer is hanged from a weighing balance. The 
masses of the hydrometer in the air and in the standard 
liquid are then determined. One advantage of this method 
is that it can also measure the density of liquids and 
solids. 

Experimental

The hydrometer range is checked to see if it is less 
dense than distilled water. Then the stem diameter 
and mass in the air of any hydrometer samples are 
measured using digital micrometer and precision 
balance, respectively. The hydrometer is first subjected 
to a cleaning procedure in order to avoid contamination 
on the stem. The distilled water is poured into a 
hydrometer bath made from a transparent 
glass cylinder, used for thermal stability. 
The hydrometer is then immersed into the 
distilled water, and the density reading 
is observed. The steps are repeated if 
the density of the hydrometer is less 
than the distilled water. Standard sinkers 
of the correct size are added into the 
hydrometer stem.  Next, the temperature 
of the distilled water is recorded using 
a digital thermometer. Then the mass 
of the standard sinker and hydrometer 
readings are taken. The surface tension 
of the distilled water is measured using a 
tensiometer consisting of a balance and 
Wilhelmy plate.

Analysis and Result

Several samples of customers’ 
hydrometers were calibrated using 
the ring method. The graphs show the 
calibration results of the hydrometers 
for the 0.900~0.950 g/ml range and the 
0.650~0.700 g/ml range which were used 
for monitoring purposes. The graph of the 
correction versus scale was plotted to show 
the repeatability of the measurement. The 
measurement points of the hydrometers 
were 0.903, 0.914, 0.925, 0.936 and 
0.947 g/ml and are 0.656, 0.664, 0.672, 

0.681, 0.689 and 0.698 g/ml for 0.900~0.950 g/ml and 
0.650~0.700 g/ml range, respectively. All data taken 
at each measurement points were overlapped, and 
the uncertainty of the measurement was found to be 
+0.0002g/ml.

Conclusion

An improved ring hydrometer calibration method has 
been successfully developed. The surface tension of 
the distilled water was critically determined using the 
Wilhelmy plate method while the density was measured 
using solid density standard or crystal sphere. The 
method offers an expanded hydrometer calibration range 
between 0.600 g/ml and 1.000 g/ml with the expanded 
uncertainty of 0.0002 g/ml. This method is simpler, 
faster and does not use harmful chemicals. It is far more 
accurate than the well-established comparison method 
and is traceable to the base quantities of mass and 
length. 

IN	THE	LAB
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Using gold/platinium (Au/Pt) thermocouples 
to measure temperatures
Gold platinum (Au/Pt) thermocouples can significantly reduce the uncertainty of thermocouple 
measurements.
By Zailani Mahamood.

T he gold platinum (Au-Pt) thermocouple is the 
most accurate and stable of all noble-metal 
thermocouples.  This thermocouple features a 
purity of 99.999% for both of its thermo-elements. 

An uncalibrated gold platinum thermocouple could easily 
achieve an accuracy of within ±0.3°C for a range of 0 °C 
to 1000 °C.

A better thermocouple

This type of thermocouple has several advantages. 
A gold platinum thermocouple has very good accuracy 
and stability. In addition, it is far cheaper than a high 
temperature platinum thermometer (HTPRT) and less 
susceptible to damage from metal ion contamination 
and mechanical shock. In general, it is easier to handle 
in measurement than a HTPRT. At present, NML-SIRIM 
possesses two units of this thermocouple. The device 
under test is manufactured by Isothermal Technology 
Limited of the United Kingdom with the serial number 
G42.

Measurement was conducted at NML-SIRIM 
using this type of thermocouple to further reduce 
the uncertainty in the thermocouple calibration from 
0.5°C to about 0.3°C for temperatures ranging from 
0 to 700°C. The measurement was divided into two 
parts: an analytical part and an actual measurement 
using a suitable heat source. The total duration of the 
measurement was 50 days.

Analytical part

In the analytical part, the nominal electromotive 
force (emf) signal (Eref) which corresponds to the 
standard temperature of the Au/Pt was calculated using 
the formula given in NIST Monograph 175. Once this 
relationship was established, the actual emf outputs 
of the thermocouple, E, were measured at a few sets 
of known temperatures. The differences between the 
measured emf value and the nominal calculated emf, 
E-Eref, are called errors. These errors were then used 
to estimate the overall deviation of actual emf of the 
thermocouple at a range from 0 °C to 1000 °C. This 
method was necessary to establish the new emf signals 
versus temperatures relationship for this particular 

thermocouple. A number of interpolation fittings using 
polynomials up to 6th orders were deployed. The 
differences between fittings were also analysed.

In the actual measurement, a very stable heat source 
was used (Hart Scientific Model 9173 with a 9173-E 
insert). The radial uniformity and axial uniformity were 
about 0.05°C and 0.025°C respectively. The heat source 
temperature was monitored and measured using a Pt100 
with the serial number 5626-2173. Three test runs were 
conducted and the overall results of measurement were 
exceptionally convincing. The overall uncertainty was 
estimated to be within ± 0.2°C at 95% CL, with k=2 at 
the range 0°C to 700 °C. 
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A new method for calibrating timing devices
A new system designed and developed by NML-SIRIM for calibrating timing devices with 
displays offers accuracy that is comparable to the conventional time base method.
By Ahmad Sahar Omar.

I n the field of time measurement, industrial and 
commercial timing devices such as stopwatches, 
timers, parking meters, taxi meters and other similar 
devices need to be calibrated or verified periodically 

to fulfil legal metrological requirements according to 
international standards. These timing devices can be 
calibrated using three methods: the direct comparison, 
the totalize method and the time base method. 

In the time base method, the frequency of the time 
base of a stopwatch, typically a quartz oscillator, is 
measured directly. The time base method is extremely 
fast and has a smaller measurement uncertainty 
compared to the other two methods (NIST Special 
Publication 960-12 2009), but the relation between 
the stopwatch’s time lapsed readout and its time base 
frequency oscillator is directly unknown (Tsui, et al., 
2011).

In 2012, NML-SIRIM 
designed and developed an in-
house calibration system with a 
new method for timing devices 
with a digital seven-segment 
display. A sensor (Fig. 1) is 
connected to the seven-segment 
characters of the LCD timing 
display of the stopwatch. 
When the stopwatch is in free 
running, the counters will read 
the segments and take turns to 
count the pulses of the 10 kHz 
traceable reference frequency. 
The counted pulses are displayed in seconds. 

To evaluate the 
performance of the NML-
SIRIM’s calibration system, 
method used and technical 
competencies, a bilateral 
comparison was organised 
with the national metrology 
institute from the Netherlands, 
VSL. The comparison 
protocol, traveling standards 
and evaluation results were 
prepared by VSL.

VSL used a commercial instrument based on the time 
base method. The sensor of the stopwatch calibrator 
(Fig. 2) is sensitive to radiation that is commonly 
emitted from stopwatches. This radiation can be 32.768 
kHz (internal oscillator), 32 Hz (LCD display) or 1 
Hz (motor). The calibrator was calibrated by applying 
a known frequency signal derived from a reference 
frequency standard. The transfer standards used in the 
comparison were an electronic stopwatch with an LCD 
display and an electronic wristwatch with an LCD 
display. 

The results of the comparison show that there is a 
satisfactory agreement between the two laboratories 
within the combined relative uncertainty of 0.3 µs/s 
for a time interval of one day. The new NML-SIRIM 
calibration system offers an accuracy that is comparable 
to the time base method. 
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Fig.2 Calibration system at VSL
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