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Abstract

In extreme conditions such as aerospace, some electrical devices need to work in the high-temperature
range, and the material of the device needs to be tested through a high-temperature probe plat-
form. The physical performance changes of metal electrical probes at high temperatures may have
a significant impact on the test results. Therefore, it is important to master the high-temperature
physical properties of metal probes. This article is based on the calculation of the variation cha-
racteristics of Young’s modulus of metal probes under high-temperature conditions using the fi-
nite element method. The research results indicate that the temperature of the metal needle tip
exhibits a nonlinear upward relationship with time and gradually approaches saturation. The
Young’s modulus of the needle tip decreases approximately linearly with increasing temperature.
It was also found that the decrease in Young’s modulus is related to the position of the needle tip.
The decrease in Young’s modulus indicates that the metal probe is more prone to deformation.
Therefore, in the preparation for high-temperature testing, it is necessary to preheat the probe to
reduce the impact of probe elongation, and ultimately find a balance point for the probe position
to reduce the impact of probe deformation on the experimental results.
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Figure 1. Structure diagram of metal probe
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Table 1. Specific parameters of metal probes
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Figure 2. Stress distribution at 1000 degrees celsius
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Figure 3. Displacement at 1000 degrees celsius
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Figure 4. Plot of displacement at different positions of the probe over time
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Figure 5. Graph of elongation of metal probes over time
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Figure 6. The variation of temperature at different positions of the probe over time
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Figure 7. Changes in Young’s modulus values at different positions of the probe
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temperature
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