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Abstract

Because of new requirements related to the employment of SMT(Surface Mounting Technology) manufacturing and the diversity

of components on high density PCB(printed circuit boards), Thermal control of the reflow process is required in oder to achieve
acceptable yields and reliability of SMT assemblies. Accurate control of the temperature distribution during the reflow process is
one of the major requirements, especially in lead-free assembly. This study has been performed for reflow process using the
commercial CFD tool(Fluent) for predicting flow and temperature distributions. There was flow recirculation region that had a
weak point in the temperature uniformity. Porous plate was installed to prevent and minimize flow recirculation region for
acquiring uniform temperature in oven. This paper provided design concept from CFD results of the steady state temperature

distribution and flow field inside a reflow oven.
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Fig. 1 Schematic view of present study domain.

Table. | Details of present domain

Table. 2 Air property

Ideal gas Law
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=l T, M s
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Second-order Polynomial
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L [m] Ly {m] Li/L Thermal conductivity (k)
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W, [m] W, [m] WiW, =Tt E 3

04 02 2 M= universal gas constant M, = molecular weight
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Fig. 2 Temperature and deviation distribution for the original
model.
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Fig. 3 PCB board temperature distribution for the original model.
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fig4 The temperature profile reflow soldering process(Frahad
Sarvar, 1998).
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Fig. 7 PCB board temperature distribution at Py-Plate.
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Fig. 8 Temperature and deviation distribution V-1 case to V-4
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Fig. 9 Temperature and deviation distribution compared with
original model(without porous-plate case).

428

2 droAE BeA IR AEHE o 7 £39 g
2 ol diste, 48 FAHN Z2a9g oldsle Y
¥ 25 9 #% 542 A3 99 EE“OME 59
ﬂ*?ﬂcﬂ &0l Z}?J 3l F T N A 49e P &
E EFYNE fithks AS ¢ 4 9tk 7%@! 2 33
AAE T 759 ?ifz?—g Aolsty 2% #IAE w3
T Atk

49 Edod ZA4d £ HAHD = 052) 2@ HF L& &
F(ATpen = 957C)E V-1 case(D = 035, AToen = 5.99C)8} 4
93 oad AXE 8 999 JasE Filo A gAE
322% BT L& EIE 374% ¢ AtkFig. 9). T} V4
case(D = 1.00, ATowen = 13.67C)) A S 48 o] Fgoz
Foke 27 vepdch

2 ATE B3 BUERS 229 H%S UEs:= 74
F99 2= dYHE P AZ F UG 2 R
ZAA9 22X 9 2E YRoA 99} X7l ©E 2
E 2¥Y jF Hee] a9}

(1] David C.Whalley, Stuart M.Hyslop, 2002, "A Simplified model
of the reflow soldering process”, Soldering & Surface Mount
Technology, Vol. 1, pp. 30-37.

[2] Hao Yu, Jorma Kivilathti, 2002, "CFD modelling of the flow
field inside a reflow oven", Soldering & Surface Mount
Technology, Vol. 1, pp. 38-44

[3] Frahad Sarvar, Paul P.Conway, 1998, "A modelling tool for the
thermal optimisation of the reflow soldering of printed circuit
assemblies”, Finite Elememts in Analysis and Design, Vol. 30,
pp. 47-63

[4] A. Tavarez, JE. Gonzalez, 2003, "Modeling the Thermal
Behavior of Solder Paste Inside Reflow Ovens", Journal of
Electronic Packaging, Vol. 125, pp. 335-346.

[5) Reena Cole, Mark Davies, 2003, "A Board Level Study of
Array of Ball Grid Component-Aerodynamic and Thermal
Measurement”, Journal of Electronic Packaging, Vol. 125, pp.
480-488.

[6] Ning-Cheng Lee, 1999, "Optimizing the reflow profile via defect
mechanism”, Soldering & Surface Mount Technology, Vol. 1
pp. 13-20.

[8] John Weisheit, Dale Roney, Randy Ternes, 2002, "Achieving
higher productivity, reducing waste and costs through improved
wave soldering technology", Global SMT & Packaging - Lead
free Resource Guide, pp. 20-22.

- 564 -



