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Characteristic of microstructure and properties evolution of
H65 brass alloy during continuous extrusion process

SUI Xian, SONG Bao-yun, LI Bing, YUN Xin-bing, GAO Fei

(Engineering Research Center of Continuous Extrusion, Dalian Jiaotong University, Dalian 116028, China)

Abstract: The microstructure and properties evolution of H65 brass alloy during continuous extrusion were observed by
OM, hardness-testing devices and universal-testing machine. The results show that severe plastic deformation (SPD)
occurs in continuous extrusion of H65 brass alloy. A large number of dislocation and dislocation twins form. The
sub-crystallization structure can be achieved. With increasing friction and temperature, the dynamic recrystallization
occurs. After that, the low angle boundaries grow up to high angle boundaries through absorbing dislocation power. The
homogeneous grain can be achieved. Continuous extrusion improves the properties of the material effectively. The
microstructure evolution is demonstrated in the mechanical property experiments.
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Fig.1 Principle of continuous extrusion
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Fig.2 Microstructures of H65 brass alloy before continuous

extrusion: (a) Microstructure; (b) Twins microstructure
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Fig.3 Microstructures of H65 brass strip after continuous

extrusion: (a) Cross section; (b) Longitudinal section
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Fig.4 Plastic deformation regions of H65 brass alloy in
continuous extrusion process: (a) Friction-shearing deformation
region; (b) Upsetting deformation region; (c), (d) Adhesion
region; (e), (f) Right-angle bending region
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Fig.5 Microstructure evolution of H65 brass alloy at different parts in continuous extrusion cavity: (a) Microstructure of

friction-shearing deformation region; (b) Microstructure of upsetting deformation region; (c), (d) Microstructure of adhesion region;

(e), () Microstructure of right-angle bending region
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Table 1 Statistical table of hardness (HV) of H65 brass alloy

. Hardness
Region - -
Interior Center Exterior
Friction-shearing 16830 17696 19230
deformation region
Upsetting 18240 192.93  184.53
deformation region
Adhesion region 186.38 189.33 196.39
Right-angle 15897 15970  169.83

bending region
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Table 2 Tensile test result of H65 brass alloy

Test o,/MPa Y%
Category
No. Experimental value Average value Experimental value Average value
1 348.32 11.60
H6S5 brass alloy 339.87 21.06
2 331.42 30.52
1 366.85 69.00
Product 2 367.78 372.44 65.81 68.17
3 382.68 70.00
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