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Fig.1 True stress-true strain curves of high purity copper

under different thermal compression parameters
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Table 2 The average grain size and the proportion of fine crystal area of high purity copper with different thermal

deformation parameters

High InZ Middle InZ Low InZ
(>42) (39<InZ<42) (<39)
Deformation 500°C 550°C 550°C 600°C 600°C 650°C
condition 1s! 10s! 1s! 10s'  0.1s!' 10s?!

Grain size / pm 151.63  68.33 3047 2926 2534 2435

Frequency / % 1.1 11.1 55.6 62.7 69.6 71.5
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Fig.11 (a) and (b) correspond to the IPF map and GND map in region 3 and region 4 in Fig.10 (a), respectively; In the

Geometrically necessary dislocation diagram, the green lines are low angle grain boundaries(LAGBs) with misorientation

between 2°and 10°, the red lines are middle angle grain boundaries(MAGBs) with misorientation between 10°and 15°, and

the black lines are high angle grain boundaries(HAGBs) with misorientation beyond 15°
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Abstract: The microstructure of high-purity copper targets has a significant impact on the quality of sputtered films. This study investigates the
evolution of the microstructure and dynamic recrystallization mechanism of copper targets from the perspective of hot working. The hot
deformation behavior of high-purity copper at temperatures ranging from 500 to 650°C and strain rates of 0.01 to 10 s was studied through
isothermal compression experiments. The results show that the evolution of the microstructure and the recrystallization mechanism are closely
related to the Zener-Hollomon parameter. As the temperature increases and the strain rate decreases, the InZ decreases, and the average grain size
decrease, both the microstructure homogenize and dynamic recrystallization enhance, and the texture transitions from a strong deformation texture
of CubeND{001}<110> to Cube{001}<100> and Goss{011}<100>. The dynamic recrystallization mechanism changes at different InZ values.
Local recrystallization occurs at high InZ values, which is a discontinuous dynamic recrystallization (DDRX) mode. At middle InZ value, the
degree of recrystallization increases, the orientation difference increases uniformly and the lattice rotates gradually. At low InZ values, continuous
dynamic recrystallization (CDRX) of progressive rotation of lattice and geometric dynamic recrystallization (GDRX) of grain "pinching" occur, at
low InZ value of 650°C, 10s™!, homogeneous fine microstructure and weak texture strength are obtained. The research can provide theoretical
guidance for the optimization of hot working technology of high purity metal sputtering targets.

Key words: high purity copper; hot deformation; InZ; organizational evolution; dynamic recrystallization mechanism

Corresponding author:1. He Junjie, Associate Professor, School of Materials and Energy, Yunnan University, Kunming 650504, P. R. China, Tel:
0086-871-65037399, E-mail: 20210015@ynu.edu.cn; 2. Kang Feifei, Senior Engineer, Sino-Platinum Metals Semiconductor
Materials(Yunnan)Co,.Ltd, Kunming 650000,P. R China, Tel: 0086-871-65031124, E-mail: 282944723 @qqg.com



mailto:20210015@ynu.edu.cn
mailto:282944723@qq.com

