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Fig.1 Schematic illustration of CCDC process
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Fig.3 Effective strain distribution at plane X and plane Y of the samples with H/W=1.5 (a), H/W=2 (b) and H/W=3 (c) after 1 pass
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Effect of Height/Width Ratio on Compression Process, Microstructure and Properties
of the Copper Sample via Cyclic Channel Die Compression

Shi Fengjian'?, Zhang Jianwei', Wang Leigang®, Shao Yong'?, Ge Yanming*, Ye Sizhen'?, Wang Hao'
(1. Jiangsu University of Science and Technology, Zhenjiang 212003, China)
(2. National Experimental Teaching Demonstration Center of Materials Science and Engineering, Zhenjiang 212003, China)
(3. Jiangsu University, Zhenjiang 212013, China)
(4. Jiangsu Jinyuan Forging Co., Ltd, Liyang 213376, China)

Abstract: Severe plastic deformation can be achieved in the sample via cyclic channel die compression (CCDC) without changing its
shape and size. The height/width ratio is one of the important parameters that affect the CCDC process. A finite element method and
experimental validation were employed to investigate the effect of height/width ratio of the sample on compression process, microstructure
and properties in this study. The results show that the effective strain is inhomogeneous after deformation. The larger the height/width
ratio is, the larger the average effective strain for a single pass compression, and the higher the effective stress. After one pass, grains are
squashed, and it is more serious as the height/width ratio increases. After 3 passes, a large number of shear bands are formed, and become
narrow with the increase of height/width ratio. After 12 passes, more equiaxed and finer grains are obtained in the sample with
height/width ratio of 2. Hardness of pure copper increases significantly after CCDC, and the hardness value of the sample is higher with
height/width ratio of 2.

Key words: cyclic channel die compression; height/width ratio; effective strain; microstructure; pure copper
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