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Abstract

In order to solve the problem that the quartz crystal oscillator temperature experiment machine

MEFIH: KA, RET, el — R R R IRG &% el DR R L i S 0 ). @RS 03T, 2023, 12(6):
5936-5948. DOI: 10.12677/mo0s.2023.126538


https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2023.126538
https://doi.org/10.12677/mos.2023.126538
https://www.hanspub.org/

JAXA &

on the market cannot automatically load and load and detect the parameters of components in the
process of use, this paper upgrades and develops a pipelined multi-temperature zone temperature
experiment machine. In this study, Solidworks software was used to establish the 3D model of the
equipment, and the finite element analysis software comsol was used to carry out the steady-state
analysis of the flow field of the equipment when it was working, and the transient analysis of the
overall temperature field of the equipment. The flow field simulation results show that the air
flow field inside the equipment is turbulent, and the heating efficiency is higher than that of lami-
nar flow. The temperature field simulation results show that the heating speed of the mold has a
great advantage compared with the conventional temperature tester under the heating conditions
of 0°C~25°C, 25°C~50°C and 50°C~80°C, and the temperature of the heated mold is uniform. The
pipeline combination mode of the equipment increases the production efficiency and has a good
application prospect.
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Figure 1. Three-dimensional diagram of temperature testing machine
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Figure 2. Heating structure of temperature testing machine
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Figure 3. Internal structure diagram of temperature testing machine
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Figure 4. Simplification of finite element simulation model
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Table 1. Component information table
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Table 2. Temperature table under working conditions
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Figure 5. Grid division diagram
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Figure 6. Velocity and flow chart of YZ direction flow field
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Figure 7. Velocity and flow chart of XY direction flow field
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Figure 8. Mold temperature measurement interface
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Figure 9. Temperature rise curve at 0°C~25°C
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Figure 10. Temperature rise curve at 25°C~50°C
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Figure 11. Temperature rise curve at 50°C~80°C
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Figure 12. Internal profile of the equipment
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Figure 13. Profile temperature distribution at 0°C~25°C
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Figure 14. Profile temperature distribution at 25°C~50°C
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Figure 15. Profile temperature distribution at 50°C~80°C
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Figure 16. Temperature distribution at the section of 0°C~25°C at 53.5 s
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Figure 17. Temperature distribution at the section of 0°C~25°C at 100 s
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Figure 18. Temperature distribution at the section of 25°C~50°C at 53.5 s
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Figure 19. Temperature distribution at the section of 25°C~50°C at 100 s
& 19. % 100 s B 25°C~50°C TR FIHEBE 5 &

Figure 20. Temperature distribution at the section of 50°C~80°C at 53.5 s
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Figure 21. Temperature distribution at the section of 50°C~80°C at 100 s
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Figure 22. Temperature distribution diagram of height direction section at 0°C~25°C for 100s
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Figure 23. Temperature distribution diagram of height direction section at 25°C~50°C for 100s
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Figure 24. Temperature distribution diagram of height direction section at 50°C~80°C for 100s
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