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ABSTRACT

This research was performed to investigate the effect of ageing on grain refinement of 82wt%Cu-13.5
wt% Al-4.5wt % Ni-0.1wt % misch metal alloy with ageing temperature and time. The results obtained in

this study are as follows;

The variation of transformation temperature with ageing temperature had very influence on ageing
time at 300°C. But it had not influence on ageing time at 100°C. The variation of transformation tempera-
ture after second reversed transformation cycle was not occured in martensitic phase ageing, but M, point

was appeared equally with third reversed transformation cycle in parent phase ageing. The variation of M,

. point was not nearly with ageing time at 100°C ageing temperature. But it was decreasing with ageing

time at 300°C ageing temperature and A, point was increasing with ageing time. Structure of parent phase

ageing was being M18R martensitic and N2H martensitic phase. It was found that @ and y, phase were cre-

ated by ageing of long time at 300°C ageing temperature.

.M B

gar19gaedA veivdan e 8371ean
£ 2Rl ER I Evhs 25U Mg ol
o4 ¥Hg ol Ro] AABEE 25 (A &
Told)z HEstd B g AHEEte ¥Y o
Aol g oz JEHE: Ho=AM HA B
& $EAZE ALHRAAY AEEE A AE7

A &2l 7Hg 4840l e ¥R 2N
© Ni-TiAl¢} CuAlet € & At Ni-TiAdl &=
< FA7IHAY7 Hold v Az2FF R A
Aol 2414e] 2lev CuAl e ¥4719%9
ol ¥2 HFAAA Falstr] ol @ dHe
th/del =oigtrt.

a2y CuAINi E5& A&A rde] 422
B AF Yol A7|HEel gHE FAlo]Fd 2% ¥



66/CuAINi 4714 %5 e 2AY viANe] 0} & NEET

ZEAY 2L 7IAALAC] FA Rt YA
2 Ago] 9% ¢HA3Fo] EAH Yoz AHE
o] &t} ol ZIAAYAL AYHL vAEA
A 4R AMER Jom A g e H
3} 2 viEgiijolE s tid dEHL F
E oby v|F¥ Adeolth.

Curl §3oMe) A e AlsEdd 2ZA 9%
& ¥3 Jon Ni E£g #eHo) @A Alde
)Xz 3t o Niggd] e A4ay 2 4
Walo] APV e F glon YAEE A8 W
exe 9% ¢ A ol IANYY FEE
Y FFEE, BYA 48 o8 =9ld AR
A%, M2&(CuAl, CuAL)Fe] ¥stel 23 ma-
trixe] Alss ¥35e] Adolet & 5 Aot o]
opge HelH o okgt WstuEel] dftFoz A
#ol 2% nlErlAlo|Ee) HPsrt A9 thifel
53 Aotk

Miki®v} Morrisg" & CuAlNigge) Cr, B
& Dunne3& Mn, Ti, B59 #5948 37}
ato] AP L vlASAA 7IARAE 4 E471Y
BT NAANF A Yo, JeanF'V9 &
2¥7bY, Husaing¥9) F9¥-&ndl o3 ulAl
3} ool AlaanE AT £ Agafon-
ovEY & CuAiNigradlA AlxA sty mg n}
2eirto|E gz} AlEAFTEE AT

v @A7bx) CuAlNigael 4923712
A misch metal & H7A7 FEFL2 H7Me 9
@ AAY njMso] dF AFE oFF o]Fo|RF
o3t7] wEo] £ QdFo|A& misch metal& H7}
AA AAYPE vASAIZ] F EXE] R AEEY
of 9% WelEAS Wi 34¥EH 4"
AYzAE Fosid 435 vngoaN Alazxx
Jd mE A2EAT ¥ sFzFoz YAHE ni=
Hrto|EAT Ma2Ee JE@AIT dHE TS
AT ZAFEIAG

2. WYY
Agel AH-E FEe 159 =824 &

Hegon =29 YREE 870TCHHAM 24AF
ot fAE ¥ FEFANAE A 2LSLEAA
lmSA2 A7AE ¥ wges 234 A9,
X—A gAAY L duAas AUe 4o g
A7l 870CoAM 1087 FAFE 0CHSE
yzhaldch. AlELE 9 AJZHE 100°C e} 300TH
A zhzh 1A1ZY, 24417 AlEAE ok A&
A28 vj3 = silicon oil# NaNO, 40%, NaNO;
7%, KNO; 53% o] Etd&0] ALg= Ut gl
ALg-g Al etz A L 82wt %Cu-13.5wt% Al
~45wt%Niga# 471 #5o 0.lwt% misch
metalg A7} gFoz o|FojAth

F8En 7222 H,0(120me), HCI(30me), Fe
Cli(10g) el ¥4dg Atgste] FAstgon W
B2 4-& MettlerA} DSC30& o] &3ttt oln
o] 2AL 10C/ming) Yz} 794z g 100~
300CeE FolA Algstdc. Alaezet Azt
o & vi=glrlolEe] bPte} Fie] # AF
TZEEE 2AE] st X—A HAHAIYEE 8
Qo AlPzAL 30°<26<80° ¢ HHANA Cu-
Ka 54 XAHg olgst 35KV, 15mA¢] ZA
A A& FHsA.

%% philipsA} model CM20 TEM & o] &3}
oA 23], Aol o3 St Al24eg 44
g Mz WsE A 248y TEM @
£ A)H-& HNO, 33%, methanol 67% &40 dry
iceE A3l —40C2 FAF F 40~50V=z
thinning3}%t}.

3. Algzn % o
3.1 Zetsio|Zoll o8t o|M[=Z| o s

870CAN 1087t §A ¥ 0C L& F49
T AAE FeHEan| el o8 #3d Fahes Fig 1
7} ). Fig. l@)ol A 1@ CuAlNi 39¥=9 4
Y =71E oF 0.62mz wj$ 2 FYHE ®AY
Fa 9ley Fig. bl veht e AAH #=
428 FA7Eidede 239 2717 of 60m=



SRt e R

Fig. 1 Optical micrographs of CuAlNi alloy(a)
and CuAlNi+misch metal alloy(b) ice
water quenched at 870°C for 10min.
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Fig. 2 Optical micrographs of CuAINi alloy(a,b) and CuAINi+ misch metal alloy(c, d).
(a) aged at 100C for 24h (b) aged at 300°C for 24h
(c) aged at 100°C for 24h (d) aged at 300°C for 24h




«—— ENDO EXO —=

1 1 1
100 150 200 250 300
Temperature(®c)

Fig. 3 DSC curves of CuAlNi+misch metal
alloy aged at 100°C for 24h(A) and 1h(B).

A:300-24
8:300~ 1
1so 250

nmpnrnuro(‘cb

+—— ENDO EXO —

Fig. 4 DSC curves of CuAlNi+misch metal
alloy aged at 300°C for 24h(A) and 1h(B).
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Fig. 5 Transmission electron micrographs of
CuAINi+misch metal alloy aged at 100
°C for 1h. bright field image(a) and dark
field image(b).
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Fig. 6 Transmission electron micrographs showing M18R type structure(a) and N2H type struct-
ure(c) of CuAINi+ misch metal alloy aged at 300°C for 1lh. bright field image(a, c¢), and
‘electron diffraction pattern and its indexing of variant A(b, d). The corresponding zones
are : (b) [210];(d) [012]




Fig. 7 Transmission electron micrographs of
CuAlINi+misch metal alloy aged at 300
C for 24h. bright field image of twin
boundary area(a), and electron diffrac-
tion pattern and its indexing of twin
boundary area(b). The corresponding zo-
neis : (b) [120]
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Fig. 8 X-ray diffraction profiles of CuAINi+
misch metal alloy aged at 100C for 1h
(A), at 300C for 1h(B) and at 300°C for
24h(C).
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