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The nuclear magnetic resonance (NMR) thermal control subsystem described in this paper is a newly
developed platform-based thermal management solution. It presents critical challenges in system
architecture design and core component selection. Therefore, it is necessary to carry out sufficient
reliability design and verification work in the design and development stage to ensure its high quality and
high reliability. Firstly, based on the statistical and analytical calculation of the client installation data of the
benchmark product, the reliability metric of the new research subsystem is determined, and its usage and
environmental profile are defined. Secondly, for the reliability metric to be verified, the test based on
reliability growth and reliability demonstration is planned and implemented. A customized test platform is
built, relevant reliability test parameters are designed, and a long-term test monitoring and recording
mechanism is established to ensure the high-quality implementation of reliability tests. Finally, a detailed
analysis is carried out on the design defects and failure modes exposed during the reliability test, and
corresponding control measures are proposed to achieve the engineering goal of improving product
robustness throughout its life cycle.

nuclear magnetic resonance (NMR), thermal management, reliability design, reliability growth, reliability
qualification testing
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(a) Schematic diagram of nuclear magnetic resonance thermal control subsystem
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(b) Nuclear magnetic resonance thermal control subsystem circuit
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Tab.1 Thermal control subsystem fault spare parts replacement
reliability data and reliability index point estimation
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Fig.2 Thermal load change curve in thermal control system
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