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A Study on the Microstructure for Bonded Zone of Al Plates
Inserted with Liquid Layer of (Al-Si) Alloy

Moo-Seob Park® - Sung-Yul Lee**

Abstract

Nocolok flux brazing was adopted in the aluminium brazing experniment. Filler
metals such as (Al-12.2at.%6S1), (Al-9.16at.%S1), (Ci+1.5at.°5Si) were made and used
to form liqguid insert metal layver between two pieces of aluminium plates. Diameter
of 100um  tungsten wire was winded around a plate to make space between
aluminium plates. The grain size of aluminium plates was 42, 57gm and 73 by
heat treatment at 673K, 743K and 823K for Zhours.

This work was done to find the effect of brazing factors, such as brazing time
temperature, the grain size of substrate and the chemical composition of liquid

msert metal on the microstucture of brazing zone.
The results arc summarized as follows :

(1) Solidification temperature of (Al-Si) alloys was measured by DSC. The
following equation for liquidus using DSC results of Al side in (Al-Si) phase
diagram was determined .

T,(K)= —6.7C ., +932
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where, C /7, is chemical concentration(at.%Si) of alloy and T . (K) is liquidus

temperature for the alloy.

(2) The thickness of («-+eutectic) layer was proportional to square root of the
brazing time. It means that the behavior was controlled mainly by diffusion of
liquid. The relationship between brazing temperature and the thickness of the layer
was governed by Arrhenius reaction rate equation.

(3) In case of (Al-Si) filler metal, the thickness of (e +eutectic) layer was
affected by the grain size of matrix. The depth of matrix damage was increased
with decreasing the grain size of matrix and increasing Si content in liquid layer.

(4) The important reason for matrix damage was considered that two kinds of
atom migration were simultaneously occurred in the liquid phase.

One was that general interdiffusion of atom in the liquid from o phase/liquid
interface to the center of the liquid layer.

The other was that counter flow directional interdiffusion of atom in the liquid

region near aphase because of the curvature effect of aphase in vicinity of the

interface.
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Table 1 Chemical composition of filler metal

lemical composion(atd

Filler metal A 12.2 0.1 0.01 bal,
(A4047)

Filler metal B 10.25 - - bal.

Filler metal C 9.16 - - bal.

Filler metal D 7.53 5 - bal.

Filler metal E 6.07 - - bal.

Filler metal F 5.00 3 - bal.
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grain size(um) Alm’*s™) QkJ - mol ™)
42 1.37x10' 266
57 1.07x10' 266
73 1.26 10" 267
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