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Simulation Technology of Fillet Shape for Brazing Joints

F 5k NI
Shoei TESHIMA Hiroshi OGAWA

It is now more important than ever to assure the quality of brazing joints for Aluminum heat exchangers for
automobiles, as the challenges facing product design tend to be higher and the development period tends to be
shorter. Furthermore, it is important to develop simulation technology of fillet shapes for brazing joints. Our final
target is the prediction of fillet shapes for brazing joints of Aluminum heat exchangers and the assurance of brazing
quality during the design process of products.

In this report, we introduce the development plan, the idea of simulation technology, and case examples of fillet
shape simulation of brazing joints.
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Fig. 4 Transition of tube thickness for radiator
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Fig. 9 Idea of fillet shape simulation at brazing
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Table 1 Analysis condition of T-shape model

- Density p: 2.7 g/lcm3
- Gravity acceleration g:9.8 m/s

- Contact angle 6:0°

- Surface tension ¥ 0.89 J/Im?
+ Flow coefficient R: 0.6

+ Volume of brazing filler metal V:0.1375 cm?3
(=Thickness of brazing filler metal: 100 ym)

<Analysis software: Surface Evolver>
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Table 2 Analysis condition of netzuke shape model

- Density p: 2.7 g/lcm?3
+ Gravity acceleration g:9.8 m/s

+ Contact angle 6:0°

- Surface tension ¥ 1:0.89 J/m2
+ Flow coefficient R: 0.6

- Thickness of brazing filler metal 2150 pm

+ Plate size: 50 mm X 50 mm X 1 mm
Center hole diameter: ¢16.2 mm
- Tube size: Outside diameter
Filling model  (Gap: 0.8 mm): ¢ 15.4 mm
No filling model (Gap: 3.6 mm): ¢ 12.6 mm

<Analysis software: Surface Evolver>
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