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Sensitivity Analysis on the Thermal Response of
Electronic Components during Infrared Reflow Soldering

Young-Seok Son’ , Jee-Young Shin
Division of Mechanical & Industrial System Engineering, Dong-Eui University, Busan 614-714, Korea

(Received September 3, 2001, revision received November 15, 2001)

ABSTRACT: The thermal response of electronic components during infrared reflow soldering
is studied by a two-dimensional numerical model. The convective, radiative and conduction
heat transfer within the reflow oven as well as within the card assembly are simulated. Para-
metric study is also performed to determine the thermal response of electronic components to
various conditions such as conveyor velocities, exhaust velocities and emissivities. The results
of this study can be used in selecting the oven operating conditions to ensure proper solder
melting and minimization of thermally induced card assembly stresses.

Key words: Thermal response of electronic components(JA8E 9] 9 AHuS) Infrared reflow
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mode heat transfer(tt52= dAY)
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Fig. 1 Schematic of a typical infrared reflow
oven.
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Fig. 2 Coordinate system and geometry used
in the oven model.
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Fig. 3 Coordinate system and geometry used in the card model.
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Table 1 Thermal properties of plane card and

solder
Item Plane card Solder
o (kg/m®) 3700 7300
¢, (J/kg - K) 634 114
£(W/m - K) k,=382, k,=029] 25
g 09 0.82
Melting temp. (K) - 453
Latent heat (k]/kg) - 314
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Fig. 4 Predictions of the oven model showing

the temperature distributions within the
reflow oven at relative times of (a) 0,
(b)Y 15, and (¢) 30s. 16 equally-spaced
isotherms spanning 300 to 590K are

shown.
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Fig. 6 Sensitivity of (a)the average card tem-
perature, (b) radiative heat transfer rates,
and {(c) convective heat transfer rates to
variations in conveyor velocity.
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