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Simulation and experimental verification of thermal expansion of
metal and glass cementing bodies
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Abstract: The stress of different adhesive bodies were simulated and analyzed at different temperature, and the
thermal expansion coefficient of different metals were tested by the Thermal Expansion Instrument. Then, the metals
with different thermal expansion coefficient were bonded to the glass separately, then the adhesive bodies were heated
in a semi-enclosed space and their deformation were measured by Hartmann. The results show that the simulation data
of the adhesive bodies agree well with the experiment data. It can be used to guide the design of thermal expansion
matching for different attributes materials.
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(a) thermal expansion instrument (b) double sample bracket
Fig. 1 Thermal expansion instrument DIL 402 and double sample bracket
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Fig. 4 Thermal expansion coefficient curves of two glasses Fig. 5 Simulation model
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Fig. 6 Strain of the adhesive body of metal 1 and glass at 40, 50, 60 °C
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Fig. 7 Stress of the adhesive body of metal 1 and glass at 40, 50, 60 °C
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Fig. 8 Strain of the adhesive body of metal 2 and glass at 40, 50, 60 °C
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Fig. 9 Stress of the adhesive body of metal 2 and glass at 40, 50, 60 C
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Fig. 10  Strain of the adhesive body of metal 3 and glass at 40, 50, 60 °C
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Fig. 11  Stress of the adhesive body of metal 3 and glass at 40, 50, 60 °C
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Table 1 Strain and stress of the adhesive bodies at 40, 50, 60 C
strain/pm stress/MPa
No. temperature/C
metal 1+ glass metal 2+ glass metal 3+ glass metal 1+ glass metal 2+ glass metal 3+ glass

1 40 1.35 7.05 92.4 0.39 2.39 31.37
2 50 2.02 10.58 139 0.59 3.53 47.06
3 60 2.69 14.1 185 0.78 4.71 62.75
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Fig. 13 Deformation of three adhesive bodies at 50 °C
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