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ABSTRACT

The effects of speed of heating on transformations in selected
Cu=Zn-Al alloy were studied.,Using differential thermal analysis
and X-ray measurements it was stated the sequence of transforma-
tions which takes place in quenched alloy as follows: {5;"f54" a+fy>Pe

It was observed that the transformations start temperature were
virtually unaffected whereas the temperature range of the trans-
formations progressively shifts upward with rate of heating in-
creases.The p,—+c+y; transformation is connected with two thermal
effects, i,e, endothermic p,— y; transformation and exothermic
precipitation process of the o phase,

INTRODUCTION

Beta oopper<base alloys have the umsual.nbil:l.ty to recover
an original shape after undergoing what would appear to be beoca-
use of the magunitude of the strain involved, permanent defor-
mation, These so-called "shape memory efects' are a direct resul-
ts of thermoelastic martensitic transformation [1].In Cu-Zn-Al
alloys, apart martensitic transformation, there are several pha-
se transformations, depending on their chemical ocompesition and
rate of cooling or heating of the alloy [2] . These oovpetitive
transformations like eutectoidal decomposition or ordering proce-
sses in the 5 phase and in the eutectoid could be the reason for
a complicated of phase transformations sequence, espeoially in
nonis$thermal conditions,

The present paper provides some additional information on the
Cu -14,4 wt,% Zn -8.4 wt.% Al, as part of a preoise determination
of phase transformations which take place during lineer cooling
and heating of this alloy,
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MEASURING METHODS

An alloy of the composition Cu =14,4 wt,% Zn =8,4 wt,% Al was
melted in an induction furnace, After casting and rolling of tihe
material, rods about 5 mm in diameter were obtained.This material
was machinned into disos 3,0 mm thick which were solution treated
20 minutes at 7oo°c in helium protective atmosphere and quenchad'
in ice-water, DTA curves were obtained during heating of the sam-
ples in the temperature range from 25 to 600°C by using a TA 1
type Mettler Thermoanalyser, The sequence and characteristic tew-
peratures of the transformations were determined also by the X -~
ray studies and compared with DTA results,

RESULTS AND DISCUSSION
A, Post—-quench phase transformations
Several phase transformations which take place during heating
of the martensite of Cu-Zn-Al alloy were found by using DTA ana=-
lysis, These transformations are connected with thermal effects
which are marked on Figure 1 a as effects from Py to Py,
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Fig,1a., DTA curve for Cu-Zn-Al alloy /heating rate 2°C/min /
1b, Relative X-ray peaks intemsity of respective phases
as a function of temperature
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In order to analyse what transformations represent the registred

thermal effects, the high-temperature X-ray analysis was applied

/Fig.1b/. On the basis of X-ray results one can conclude that the

following transformations occur:

1. In the temperature interval 80 - 300°C the martensite trans-
forms into ordered [5 matrix phase /p;— (4 /. This transforma-
tion takes place in two steps which represent two endotherm-
ic effects P; and Py, Nearly the whole quantity of martensite
transforms into p; phase in the temperature interval 80-160°C,
The second thermal effect -~ Pp, is connected with further tran-
sformation of the remaining martensite,

2, The next transformation which was indicated as P3 and P) peaks
on Figure 1 was comected with the transformation of p, phase
into eutectoid mixcture of « + y; phases /p,—>a +);/.In this case
one can also determine two steps of the transformation, The
first step /P3 peak/ is conneoted with the endothermic trans-
formation of p, phase into j); phase. The second one is exo -
thermal /P, peak/ and it 1s connected with the precipitation
process of the o« phase,

3. At the temperature of 520°C the o and ¥, phases transform into
the high—temperature p phase /a+f5;—p /,

B, -Effect of heating rate change

In order to determine the influence of the heating rate the
samples were heated at different rates from 2 to 25°c/n:l.n. It was
found that the sequence of phase transformations didn’t change
with the increasing ot the heating rate, Some of the characteri-
stic temperatures change only /Fig.2/.As we can see from Figure 2
the beginning of the reverse martensitic transformation /P1 peak/
the p,— §i transformation /P3 peak/ and o +§3 — » transformation
/P5 peak/ begin at constant temperature,With the increase of hea-
ting rates the increase of the temperature of precipitation of «
phase occurs /Pz, peak/, These results indicate that the precipi-
tation of @ phase is dominated by their reaction during DTA
scans, In contrast the other transformations are dominated by
their thermodynamic equilibrium (3],
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Fig,2. Influence of the heating rate on the tempera-

ture intervals succeding phase transformations

CONCLUSIONS

During linear heating of the martensite of the Cu~Zn=Al alloy
containing 14,4 wt.% Zn and 8.4 wt,% Al the following phase tran-
sformations sequence was ascertained: p; —> [_’,4 — ), > /5 « The
— o+ transformation is connected with two thermal effects
i,e,.endothermic p,—>); transformation and exothermic precipita-
tion process of the o phase. The precipitation of the « phase is
dominated by their reaction during DTA scans, The reverse marten-
sitic and euteotoid transformations are dominated by their ther-
modynamic equilibrium, The change of the heating rate didntt in-
flu_enoo the sequence of phase transformation,
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