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In-Situ Behavioral Observation of Erosion Phenomena by Flowing Liquid Filler during Aluminum Brazing
and Development of a Quantitative Evaluation Method
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Abstract: In the manufacturing process of automotive heat exchangers involving radiators and
condensers, severe erosion is occasionally seen to occur locally on the tube during brazing. It is
generally presumed that this erosion is caused by the molten filler from the header that flows into
the brazing portion on the tube. However, for both the conventional method of studying brazed
heat exchangers and the existing brazing test, it is difficult to observe actual behaviors of molten
filler during brazing, as well as to quantitatively understand the relationship between the extent
of erosion and the brazing conditions. Accordingly, we have developed a new evaluation method
using a test piece that consists of a filler plate to supply a specified volume of filler, a base plate
with gutters that serves as a fluid channel for the filler and capillary sheets which makes the filler
keep flowing. It has been found that this evaluation method can clarify the effects of physical
parameters in the erosion phenomenon due to molten filler.
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Fig.4 Erosion at brazing line on automotive heat
exchanger tube.
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Table 1 Composition of constituent materials.

(mass%)
Si Fe | Cu | Mn | Mg Ti Zn
A95%f(11.75/ 0.60 | 0.15 | 0.1 | 0.01 — 0.1

iR

[L# | 0.25 | 0.60 | 0.15 | 1.15 | 0.01 | 0.05 | 0.0

T4 | % | 0.05|0.56|0.12 | 0.01 | 0.02 | 0.01 | 0.0
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Fig.7 In-situ observation of test piece in furnace during brazing.
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Fig.10 Continuous in-situ observations of molten filler flowing from the filler plate to gutter on the base plate during brazing
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Fig.11 Continuous in-situ observations of molten filler flowing from the filler plate to gutter on the base plate during brazing.

® 590°C:0 sec @ 590°C: 4 sec ® 590°C:7 sec @ 590°C:10 sec

12 ASWBE[EEHI A VRERE DA S FhDERER

® 590°C:12 sec ® 590°C:13 sec @ 590°C:16 sec~

Fig.12 Continuous in-situ observations of molten filler moving on the test piece without capillary sheets during brazing.
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Fig.13 Appearance of test pieces after brazing.
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Fig.18 Presumed models of erosion process in the gutter
of developed test piece, occurring on the brazing
line on an automotive heat exchanger tube.
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