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Precipitation sequence of
Cu-Cr-Zr-Mg alloy during early aging stage

YU Fang-xin, CHENG Jian-yi, SHEN Bin

(School of Materials Science and Engineering, Nanchang University, Nanchang 330031, China)

Abstract: The precipitation process in Cu-0.69Cr-0.10Zr-0.02Mg alloy during the early aging stage at 450 ‘C was
investigated by transmission electron microscopy and high resolution transmission electron microscopy. The precipitation
sequence in the Cu-Cr-Zr-Mg alloy aged at 450 ‘C is supersaturated solid solution — solution segregation — GP zone
(I) (FCC Cr-rich phase) — GP zone (II) (ordered FCC Cr-rich phase) — ordered BCC Cr-rich phase. In the evolution
of decomposition, the interface between the precipitates and the Cu matrix changes from the full coherent one to the
coherent-partial coherent one, and the orientation relationship changes from the cube-on-cube to Nishiyama-Wassermann.
The coherent interface between the FCC Cr-rich precipitates and Cu matrix facilitates the formation of the FCC
precipitates. The ordering of Cr-rich precipitates accelerates the precipitation process, which facilitates the formation of
the BCC precipitates and promotes the development of Nishiyama-Wassermann orientation relationship.
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Table 1 Composition of Cu-Cr-Zr-Mg alloy (mass fraction,
o)

Cr Zr Mg Al Cu
0.691 0.101 0.017 0.006 Bal.
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1450 C. 5 min N5 EAF A K] TEM 1500 DL RIS AERE
Fig. 1 TEM micrographs and corresponding selected area electron diffraction (SAED) patterns of specimen aged at 450 °C for 5 min:
(a) GP zone ( I ); (b) SAED pattern of (a) with zone axis [112]c,; (¢)GP zone ( I ); (d) SAED pattern of (c) with zone axis [110]c,

X(1).
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O : Fundamental reflection from Cr-rich phase
@ : Superlattice reflection from Cr-rich phase

O: Reflection from FCC matrix

2 450 C. 8h I KEaAEN TEM 14 33k X i 7R S Ert

Fig. 2 TEM images of specimen aged at 450 ‘C for 8 h and corresponding SAED patterns: (a) Bright field (BF) micrograph of

precipitates; (b) SAED pattern from (a) with zone axis of [011]c,; (d) BF micrograph of coarser plate-like precipitates near grain

boundary; (e) SAED pattern from (d) with zone axis of [112]c,; (c), (f) Position of fundamental and superlattice refections from

Cr-rich phase and FCC matrix reflection in (b) and (e), respectively
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Fig. 3 HRTEM image(a), enlarged FFT image(b) and inverse FFT images((c), (d), (¢)) of specimen aged at 450 “C for 8 h (Pattern

in inset of Fig.(a) is obtained by FFT)
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