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Temperature Analysis of Low Tin—permeability—rate Pads of Printed Circuit

Board Based on Numerical Simulation
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(Shanghai Aerospace Control Technology Institute , Shanghai  201100)

Abstract  Some through hole pads of printed circuit board connected to ground layer. Large heat dissipation in
ground layer would lead to low solder tin—permeability rate during the manual welding process. To solve the problem,
temperature distribution of common and low tin—permeability rate pads was calculated by ABAQUS software. And the
influence of whole board preheating on the peak temperature and permeability rate was analyzed. The results show that
without preheating printed circuit board, the heat dissipation in ground layer is 4 times as that of the common through hole
pads. The peak temperature of non—welded surface of low tin—permeability rate pads is 125 to 126 “C,, which was far lower
than the melting point of the tin—lead eutectic solder (183 °C). When printed circuit board is preheated to 85,100 and
115 °C, the peak temperature of non—welded surface of low tin-permeability rate pads is increased to 171. 5,179 and
187.5 °C, respectively. Simulation and experimental results indicate that preheating Printed Circuit Board at 85 to 115 C

is beneficial to improve the permeability rate and solder—joint reliability of Sn—Pb eutectic solder.
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Fig. 1 Dimensions of models
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Tab.1 The thermophysical properties of FR4, copper
plating and soldering bit

Bk PUL G /W (m-K) I /- (kg K) !
FR—4 0.35 1130
B 350 385

A (R BR) 390 385
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Fig.2  Positions of thermocouples on PCB front side and reverse side
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Tab.2 The comparison of peak temperature of simulation
and experiment
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Fig. 3 Hot—flow distribution of 3 s soldering time
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Fig. 4 The variation curves of radial and axial heat flux density

in different models
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Tab.3 Thermal loss in soldering time of Model a, Model
b, and Model ¢
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Fig. 5 Temperature distribution of PCB front side and copper plating for 3 s soldering time
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Fig. 6 Temperature vs time curves of Model a, Model b, and Model ¢ at same acquisition point on welding surface (at the edge of pad)
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preheating temperature
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