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1. Introduction What i1s CQI-9 4. Collaborations in Metrology for CQI-9

CQI-9 is a standard by the Automotive Industry Action Group (AIAG) for
assessing and improving heat treatment processes in the automotive
industry. It ensures consistent quality, process control, and compliance

with industry requirements. y =

Metrology is the science of measurement, and its role in heat
treatment processes is indispensable for achieving precision and
compliance with CQJ-9 standards. By ensuring accurate control
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1iatigiiltvzr::‘;e::t:3 e e A R SO | ReBiar et logl ol Cr ke redte derecss e NIMT supports Thailand automotive industry to ensure furnaces and temperature

L sensors operate within specified tolerances of CQI-9. (Temperature up to 1500 °C)
 NIMT Participating Inter-comparison (APMP.T-S 16) the APMP Regional

Process Accuracy Comparison of Type R Thermocouples Calibration (Cu, Co-C & Pd point) 2017 —
2024 (Draft B) and Pt/Pd Thermocouple Hybrid Comparison between NPL, NIMT

Precise measurement for Temperature, time, and Heat process variable control
Furnace monitor and control environmental Process Furnace Accuracy & Uniformity & PTB (ITS10, 2024).

National Institute of Metrology (NIMT) works with the Thai Heat Treating Association and
over 40 heat treatment enterprises to enhance the accuracy and reliability of heat treatment
processes. Supporting the productivity of the automotive and aerospace industries through

COMPARISON DATA Ar gas

The calibration results of the Pt/Pd thermocouple (NPLO1/14/B) with different Co-C
cells measured by MPL (2014), PTB (2020) and NIMT (2015-2022)

The thermocouple

Temperature Metrology = | . : : .
P 8 | . temperature metrology and measurement traceability, ensuring compliance with CQJ-9 standards.
Traceable of Temperature Ensuring consistent material | Hardness, Strength, and 2 B
measurement properties in heating process Durability - i L. . . . .
| | 3 e Workshops and Training: "Metrology for CQl-9," to educate industry operators, bring together
" CQl-9 auditors, heat treatment experts, and calibration l|aboratories to provide practical
Reliability and Safety measurement solutions and promote best practices.
| retrcca T o e Capacity Building for Calibration Laboratories: supports calibration laboratories to ensure their
Metrology ensures that parts treated in high-stress environments (e.g., engine components, aerospace e co oS thermocouple veltage ofthe PY/Pd thermocouple (NPLOL/14/8) at the = _ : L . ST
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m NIMT calibration facilities of thermocouple calibration at
The MPL reference Co-C cell is traceable cobalt-carbon eutectic cell.
vig IT530 NPL radiation thermometry
NPL (1324.29 £ 0.44) =C and the intercomparison [3-4].
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ISAT} of more than one Co-C cells [1] and in KEIVin: kB Boltzmann COﬂStantS
(1323.85t04)=C accordance with ITS-90 extrapolation ¢
method within a bilateral comparison . . . . ofe .
51 b A A A AA ALY e Metrology is essential for ensuring accuracy and reliability in heat treatment processes,
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The MNIMT Co-C cell 2014/Co-C1
traceability is claimed wia the cell
calibration certificate from NPL &

ITS-90 B Thc Secondary FPs aligning with the CQJI-9 Heat Treat System Assessment standard.
B R S B e Strengthening calibration capabilities ensures compliance with industry requirements.
EED DEEan

T e Collaboration between NIMT and the Heat Treat Society of Thailand enhances
BRI (32:06:07) s iy mimin ey SPRT L, *Ra*diatjor: LLicllielisiiy measurement traceability and industry best practices.

BRI D O e Future expansion will focus on atmospheric control measurements (O, and gas sensors,
dew point, pressure control) for improved heat treatment accuracy.
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Temperature Uniformity Survey
(TUS)
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ISO/IEC 17025 ( 0-1554)°C
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