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Effect of the Heat Treatment on the Mechanical Property and Comrosion Resistance
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Recently, the fuel oil of diesel engines of marine ships has been increasingly changed to heavy oil of
low quality as the oil price is getting higher and higher. Therefore, the spiral gear attached at the motor
of the oil purifier which plays an important role to purify the heavy oil is also easy to expose at severe
environmental condition due to the purification of the heavy oil in higher temperature. Thus, the material
of the spiral gear requires a better mechanical strength, wear and corrosion resistance. In this study, the
heat treatment(tempering) with various holding time at temperature of 500 °C was carried out to the alloy
of Cu-7Al-2.5Si as centrifugal casting, and the properties of both hardness and corrosion resistance with
and without heat treatment were investigated with observation of the microstructure and with electrochemical
methods, such as measurement of corrosion potential, cathodic and anodic polarization curves, cyclic
voltammogram, and a.c. impedance. in natural seawater solution. The o, 3" and 7, phases were observed
in the material in spite of no heat treatment due to quenching effect of a spin mold. However, their phases,
that is, 3’ and 7,phases decreased gradually with increasing the holding time at a constant temperature
of 500 °C. The hardness more or less decreased with heat treatment, however its corrosion resistance was
improved with the heat treatment. Furthermore, the longer holding time, the better corrosion resistance.
In addition, when the holding time was 48hrs, its corrosion current density showed the lowest value. The
pattern of corroded surface was nearly similar to that of the pitting corrosion, and this morphology was
greatly observed in the case of no heat treatment. It is considered that 7, phase at the grain boundary was
corroded preferentially as an anode. However, the pattern of general corrosion exhibited increasingly due
to decreasing the -y, phase with heat treatment. Consequently, it is suggested that the corrosion resistance
of Cu-7Al-2.5Si alloy can be improved with the heat treatment as a holding time for 48 hrs at 500 °C.
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EFFECT OF THE HEAT TREATMENT ON THE MECHANICAL PROPERTY AND CORROSION RESISTANCE OF CU-7AL - 2.551 ALLOY
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Table 1. Chemical composition of centrifugal casting specimen
(wt.%)

Ni
Cu| Sn | Pb | Zn | As | (incl | Fe | Al | Mn | Si
Co)

rem.| 0.20{0.05]0.50 {0.15| 0.25 ]0.30|7.10.10| 2.0
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Fig. 1. Relationship between brinell hardness and holding time(h)

Brinell hardness(HB)
2

=

©

-
T

o
o,
I
b
krt
i
ofo
1%
o
do
offt
>
N
)
X
e
o,
_0|L
2
=
e
oZ

S
A
;|
RS
1o

Eﬁi}&} ]

Aol ZAS HFE ZE
FHEEE %7\* o}@‘v} T7]3L Aol EE] HERR
A A (WF: 0.1HzolA 10* Ho) & Sk
=4 3o e gus BESIh

Ao AFEE A= Won. A, TechA7F 5291 )
st CMS—100 Z219o|m 7]Ed52 SCEA =, ti=
& TS XS T FAREEE 1nV/s, 181 delay time
2 1800%% 3lglct w Alo]EeE Helmge] Ao
+2.0V ~ —0. 65V <2=1 oA 30mV/se] FARKSER SH3l o
A SEHARLS njtjo] & n| 4 (SometechAl,
Model: SV35)EE 2008 ®j&= s

%
=2
1o
:(i'l_g‘
2 el ook

J0 R T e oX
Jb ol > o

HE i)

HU

3.4

oo

Zddt ¥ oE
3.1 71AE M=l st o&

Fig. 18 500 €9 9% &%o4 3 hollA 72 hrs7HA]
AA et & IS ul, Zhzhe] A Algbe| wE B
g AE S-S el otk Fig. 164 & 5= %
0] 500 TollA dx] st A DA FAIAIZel BAIR ]
AA oA o2 Aol vlsiA thah W AEgkE vE
Y 985 o 5 ok a8l dAg] fFxxI7ke] St
T A& & Wt gl 2w A7

Fig. 2= dAe] aHA &2 AFxA] Fstdv) =
ARG HolF 9lom 29 wlg-2 100, 2008 2 500
i 2 &tk 18] Al Cu—Al gholl thet e =gl o4
7o) ot AP E) Ao oAl Fig. 39014 JeEh = =
AR FEYAE F T3 o] Cul ARfet
g ojele] widlo] miEIAfo|EQl B Aol
o} B3 Fig. 39] 5008 vlj-&olA & Hapao] ol 4,
soltt, 13t el kA 2 YAFZA ol gk X—4
S|HANNE o 3§ o] EAEHL AS-& HER I 9
.ol o] FuAlel B EE B o] AAFERA
Zdshs ol TR AFEE e S FE0]
7] wioll QAFEAE Tl g dA e a3l 317 u
To g Azt

Fig. 3+ 500 °CellA LAz FA8S 899 22411
o] ¥Igl2 HolF 3 Qth. Fig 3014 & 4 gl5o] A4
o oJaia ARt 2717} Zdislshs 4 &
Ttk 3 dAEE sHA oS A2 AP B
&t ARG Al EABRE v, “dol dA el 2aliA FHAst
I a Aol F7kehe AFE & 4 Qlok A 500 °Co

agAo] 1L

°

41

As centrifugal casted

Fig. 2. Optical microstructures of centrifugally casted Cu-7Al-2.5Si alloy.
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Fig. 3. Variation of microstructures with holding time at 500 C.
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