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Microstructure and mechanical properties of
frictionr stir welded joint of pure copper to brass
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(Institute of M aterials, Northwestern Polytechnical University, Xi an 710072, China)

Abstract: The microstructures of the frictiorrstir welded joints of pure copper to brass and their performance are
examined through tension, hardness and bending tests. The results show that the pure copper and brass can be fric-
tion stir welded and the welded joints have the same strength as the base material. The nugget zone has dynamic re-
crystallization microstructure under the thermo-mechanical effect. The microstructure of the heat-affected zone in the
joint on the side of brass has some differences between the upside and underside. The latter can be divided into re-
crystallization zone, incomplete recrystallization zone and dynamic recovery zone, and the former is of apparent seg-

regation. There are some streamline microstructures and a slight grain melting in the heat affected zone on the side

of pure copper.
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Fig. 1 Photos of front(a) and back(b) sides of

friction-stir welded joints of pure copper to brass
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Fig. 2 Microstructures of pure copper and on side of pure copper in joint

(a) —Pure copper with large grains (dark spots to be oxide);

(b) —Pure copper of nugget zone with fine grains;

(¢) —H eat-affected zone with streamline microstructure
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Fig. 3 Microstructures of original brass and on side of brass at joint of original copper

(a) —Original brass (small dark spots to be oxide) ;

(b) —Transition region (underside of joint along direction of depth) ;

(¢) —Transition region (upside of joint along direction of depth)
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Table 1 Results of tensile experiments

Sample Rotation speed/ Travel speed/ Pressure/ Strength Elongation/ Fracture
No. (r* min~ 1) (mm * min~ 1) N 0,/ MPa % location

1 1180 60.0 2 500 213 6.7 HAZ(on side of brass)
2 1180 47.5 2 000 241 12.1 HAZ (on side of brass)
3 1180 37.5 1500 238 22.9 Pure copper
4 950 60.0 2 000 243 22.9 Pure copper
5 950 47.5 1500 218 5.1 HAZ (on side of brass)
6 950 37.5 2 500 225 5.7 HAZ (on side of brass)
7 750 60.0 1500 237 22.3 Pure copper
8 750 47.5 2 500 243 20.0 Pure copper
9 750 37.5 2 000 241 9.3 HAZ (on side of brass)

H AZ —H eat- affected zone.
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Fig. 4 Photos of tensile samples broken at

pure copper(a) and broken at

HAZ on side of brass (b)
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Fig. 5 Curve of Vickers hardness
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Fig. 6 Photo of bending samples of

friction-stir welded joints of pure copper to brass
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