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Effects of Manganese Content on the Phase

Transformations of the Cu-Mn-Al alloys

Student: Sheng-Yu Yang Advisor: Dr. Tzeng-Feng Liu

Department of Materials Science and Engineering

National Chao Tung University

Abstract

Effects of the manganese .(Mn)rcontent on the phase transformations of
the Cu-Mn-Al ternary alloys “have -been investigated by means of optical
microscopy, scanning transmission electron.microscopy and energy- dispersive
X-ray spectrometry. On the basis of the experimental examinations, several

results can be summarized as follows:

[1].We have studied the Cusz,Mn,Al alloy systems at room temperature. In the
as-quenched condition, the microstructure of the Cu,gMng4Al (Cu-2.7
at.%Mn-25.1at.%Al) alloy was a mixture of (D03 + v4;" martensite) phases.
However, the as-quenched microstructures of the Cu,gMng.Al (Cu-
5.1at.%Mn-25.3at.%Al) and Cu,7Mng3Al (Cu-7.6at.%Mn-25.1at.%Al) alloys
were found to be D03 phase containing extremely fine L-J precipitates.

However, as the X increasing to 0.4, that is CuyeMng/Al

v



(Cu-10.3at.%Mn-25.2at.%Al) alloy, it was a mixture of (D03 + L24 + L-J)
phases in the as-quenched condition. These results are different from those
proposed by Bouchard et al. The D03 phase in the Cu, gMng 1Al, Cus gMng Al
and Cu,7Mng3Al alloys was formed by a f — B2 — D03 continuous ordering
transition during quenching, because of the presence of a/4< 111 >
anti-phase boundaries (APBSs). It is a strong evidence to demonstrate that
the existing D03 phase was formed by a B — B2 — D03 continuous ordering
transition during quenching. It is worthwhile to note here also that the
a/4<111> APBs have never been found in the Cu-Mn-Al alloy systems

before.

[2].The as-quenched microstructure of. the Cu,;Mngy3Al (Cu-7.6at.%Mn-
25.1at.%Al) alloy was DO3 phase containing extremely fine L-J precipitates,
where the D03 phase existing was formed by a B — B2 — D03 continuous
ordering transition during quenching. When the as-quenched alloy was
aged at 500°C for moderate times, the y-brass particles were found to
nuclear preferentially at a/2<100 > APBs. However, with increasing the aged

times at 500°C, the L-J precipitates started to appear at the regions

contiguous to the y-brass particles. The coexistence of (y-brass + L-J)
phases has never been observed by other workers in the Cu-Mn-Al alloy

systems before. As the aging temperature was increased from 500°C to
700°C, the phase transition sequence was found to be (y-brass + L-J + DO05)

— (y-brass + L-J + B2) — . This result is different from that reported by



previous workers in Cus,Mn,Al alloys with X < 0.32.

[3].In the as-quenched condition, the microstructure of the CuqgMn44Al (Cu-
35.1at.%Mn-25.1at.%Al) alloy was a mixture of (L2, + B2 + L-J) phases.
This is different from that observed by previous workers in the Cus,Mn,Al
alloys with X < 1.0. When the as-quenched alloy was aged at 460°C for
short times, y-brass precipitates started to occur at APBs. After prolonged
aging time at 460°C, the y-brass precipitates grew and B-Mn precipitates
generated at the regions contiguous to the y-brass precipitates. The
orientation relationship between the y-brass and B-Mn was (001 ),prass //
(012 )g-mn @nd (011 )yprass #/ (031 )gmn-, T h€ cOexistence of (y-brass + 3-Mn)
has never been observed by previous workers in Cu-Mn-Al alloy systems
before. When the as-quenched alloy was aged at temperatures ranging
from 460°C to 700°C, the phase transition sequence was found to be

(v-brass + B-Mn) — (3-Mn + B2) — 3.

vi
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