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A Feasibility Study on Dissimilar Metals Friction Weld Strength
Analysis by Ultrasonic Techniques
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Abstract

Friction Welds are formed by the mechanisms of diffusion as well as mechanical inter-locking, The

severe plastic flow at the interface by the forge action of the process brings the subsurface so close

together that detection of any unbonded area becomes very difficult. No reliable method is available

so far to determine the weld quality nondestructively,

This paper presents an attempt to determine weld strength quantitatively using the ultrasonic pulse-

echo method, The new approach calculates the coefficient of reflection based on measured amplitudes

of the echoes, This coefficient provides a single quantitative measurement which involves both acoustic

energy reflected at the welded interface as well as transmitted across the interface,
As a result, it was known that the quantitative relationship between the coefficient and the weld

strength (torsional strength) could be drawn,
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Fig. 2.

Table 1. Chemical compositions and mechanical properties of base metal,

Materials Chemical compositions (Wt %) Tm*

(bar) Zn Fe Si Sn Mn kg-m
AA 1050 3.20 0.40 0.30 0.40 0.50 0.40 30.5
Cu 102 0.20 0.20 0.01 — — — 41.3

% Tm: Maximum torsional moment of specimen with 1.5mm R notch on ¢23mm bar.
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Table 2. Analysis of variance for lack of fit test

Source Sum of squares Degree of freedom Mean squares F-ratio
Residual 1.562 20
Pure error 1.033 16 0. 06456 2.05
Lack of fit 0.529 4 0.13225
Frcm F-table: F(4, 16; 0.95)=3. 29>2.05

Remarks
(95% confidence)
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