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Optimization study on cooling system of X-ray inspection machine for
all steel radial load tire

Yang Hooyu
(Double Coin Group (Chongging) Tire Co. LTD., Chongging 400900, China)

Abstract: In the festing process of all steel radial load tires, the X-ray detection machine, as the core
equipment, directly determines the level of product quality control in ferms of detection accuracy and
operational stability. As the core component of an X-ray inspection machine, the X-ray fube inevitably
generates a large amount of heat energy due 1o its energy conversion characteristics during operation,
making the efficiency of its cooling system a key factor restricting equipment performance. This article
focuses on the detection scenario of the skeleton structure of radial tires, and systematically analyzes the
heating mechanism of X-ray tubes, the technical bottlenecks of existing cooling systems, and the attenuation
mechanism of cooling system efficiency through a combination of thermodynamic simulation and
experimental verification. A kind of compound optimization scheme of adding compressor and cooler was
put forward. Through the verification of actual working conditions, distiled water (conductivity < 2 uS/cm)
and confact microchannel heat exchanger (contact area increased by 87%) were infroduced to stabilize
the working temperature of X-ray tube within the design range of (45 + 3) °C . After 240 hours of continuous
working condition testing, the thermal load carrying capacity of the equipment has been increased by 25%,
and the expected service life of the pipe head has been extended to 3 500 working hours, thereby improving
the economic operation efficiency of the equipment.

Key words: X-ray detection machine; cooling system; optimization plan
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