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Precipitation Behavior of Rich Copper Phase in 1.18Cu High Purity
Steel during Isothermal Aging

An Zhiguo, Ren Huiping, Liu Zongchang and Wang Haiyan
(Material Science and Engineering School, Inner Mongolia University of Science and Technology, Baotou 014010)

Abstract The structure and hardness of contained Cu high purity steel - 0.014C, 0.10Mn, 0.058i, 1.18Cu,
<0.002S, 0.006P during isothermal aging at 650 “C for 100 s ~ 300 h have been tested and studied by scanning and high
resolution electron microscope and HV50 hardness tester. The test results showed that with aging at 650 °C, the rich copper
phase particles precipitated prior at ferrite grain boundary, and with increasing isothermal aging time the size of rich copper
phase increased. As aging at 650 °C for 10° s, the rich copper transient phase kept coherency with ferrite matrix led to max-
imum hardness value. And during overaging period, the transient phase evolved gradually into fcc e-Cu particle.
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Fig.1 Hardness curve of 0.014C-1,18Cu steel isothermal-
aging at 650 °C
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Fig.2 Solution structure of 0.014C-1.18Cu steel: (a) opti-
cal; (b) TEM
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Fig.3 Structure of 0.014C-1.18Cu steel aged at 650 °C for 10° s - insufficient aging (a), 10° s - aging hardness peak (b) and

100 h - overaging (c)
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Fig.4 Morphology of rich copper transient phase (a) and overaging e-Cu particles (b) in isothermal aging 0.014C-1.18Cu steel
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