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Abstract

The reflow soldering process is an important part of the surface assembly technology SMT, which
determines the quality and speed of soldering of electronic devices. As an important part of the
reflow soldering process, the reflow soldering temperature profile directly affects the quality of
the PCB board. In this paper, for a certain reflow furnace, the temperature curve in the furnace
during stable operation is solved through a heat conduction model, and a simulation model of the
reflow soldering temperature curve based on Transient Thermal is established to optimize factors
including temperature zone temperature setting and conveyor belt speed. According to the ob-
tained simulation experiment data, the relationship between the process limit and various factors
is analyzed through stepwise regression, and the optimal reflow soldering temperature curve is
solved through simulation modeling under the process limit. Finally, the speed of the conveyor
belt is 82.44 cm/s, and the temperature settings of the five temperature zones are respectively
165°C, 185°C, 225°C, 265°C, 25°C, which further optimizes the reflow soldering temperature curve.
Compared with the traditional repeated experiment and adjustment, the simulation modeling
method based on Transient Thermal can get more precise optimized control with higher efficiency.
This method can better provide decision support for the parameter setting of the reflow furnace
with its advantages of high efficiency and low energy consumption.
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Figure 1. Section diagram of reflow oven
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Figure 2. Simplified structure of reflow oven
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Figure 3. Flow chart for method based on Transient Thermal
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Figure 4. Gap between temperature zone model
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Figure 5. Temperature distribution in gap between temperature zone
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Figure 6. Stable oven temperature
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Table 2. Parameter of simulation model
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Figure 8. Verification of reflow temperature profile
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Figure 9. Optimal reflow temperature profile
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