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ABSTRACT

Mechanical alloying process of Al-8wt.% Ni powder was investigated for the va-

rious milling time in order to get the steady state powder. High temperature deformation behaviors
of the sintered specimens were investigated by activation energy calculated after high temperature
compression tests at the strain rates of 2.5X107% s7%, 25X107% s7! and 2.5X107! s ! at the tempe-
rature range between 350C and 450T . The steady state was obtained after 1000 minutes of milling
with the PCA of 1.5 wt.% stearic acid under the condition of grinding media to powder weight
ratio of 50 : 1 and impeller rotating speed of 300 rpm. True activation energy of Al-8wt.% Fe alloy
was estimated to be 181 kJ/mole at the temperature range of 350~400C and 265 kJ/mole at the

range of 400~-450C.
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Fig. 1. Schematic illustration of the apparatus for va-
cunm hot press.
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(b) Ni powder

Fig. 2. SEM morphologies of initial Al and Ni pow-
ders.

3. A7 U T

7 2 B Ao AEE Al 2 NiRgs
z271949& 4*}%“]73-93- el ApRle® AR
22 HFdAtzr)zt 58 umel JAHEE Helw,
Nif= % HAYAZ)7} 5 pal spiky FERS- Mo
sivh 2% 3& Z|AA ¥4 #Ed HAZA
218 FAREZ) 3te] g5 Azl g 29
gt shbehte] FE ehlilE SEM\/‘VJBHE. (a)
= e 93 A7) G HyEe 9 A
WA S BT glom (b)ye TE5YA FAATA,
(0} (d)y= 33k 3] Qoned sha AuidA S
Hel 5 el gl o]9fzte] MR THUYRE
Al7re] AsEriet (o) OHFH dA el
717} WEkA] 93 AL dAIA F& HojFe
Aoz Mo} 1000 o]l Adatehel =xdag]
oz Az Ao w2 OY 4= 5 A7k

B P JERLE FTHEEZ e Ao



71AA e Maxs AN $2A9) nesy 37

Fig. 3. SEM morphologies of mechanically alloyed po-
wders by various times. (a) 35 min, (b) 210 min, (c)
600 min, (d) 800 min, (¢) 1000 min, (f) 1300 min.
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Fig. 4. Cumulative powder size distribution as a func-
tion of powder size.
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Fig. 5. The differential scanning calorimeter analysis
of Al-Ni powder.
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Fig. 6. X-ray diffraction patterns obtained from me-
chanically alloyed powders. (a) Al-8wt.% Ni 1300 min.
MA. (b) Al-8wt.% Ni 1300 min. MA. Annealing for
2 HR (520°C).
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Fig. 7. Microvickers hardness after 2 hours annealing
at various temperature.

rE8r} ds] o] FeA Nie] Ale] A%
AE & F don, 520C oA 2ET (b)e
delxe Al peak ¥

peaks] $3& HUL & ek 29 7 AFA
U5 EE sto] Al=H X)WL 247} annealing
& ¥ annealing2x ol @2 w4 HEE Al-Fer 9t
v wale] Jehd T2 10008 Z)AA 25
& AFNiAl= 4% 27649 Al-Ferls} wla
P& W REAES FA3) DA eI Al-

NiAl7F #27e o 3 glen, 15002 7142 ¢
ZFE3 Al-FeA 9} v)mslol-g o) £2FAEE A9

vk AFARE Holil st R Hel Al
Nighgo] v8r] & 254 Algo] fo]sln
P53 Am BFE2AL 4 g AR Qs
I¥ 8& 7 EEd wE zeghEAEe dske
213l feade eRlg EsEe WY E
o] F7hgel wel HWgHg Jehd F gEHE
ALt MEEol 30%7HA] Y3 E-52L vehy
I Sch WEEo] g dlol= W To] FIRle
e} 7}g7dst Ao 2 qlale] FE-S-2e) F7l3)
o7} AE-SRgt o)At MRE T ANFA ) LA
St o]70] 71375 AAta) Py L o] Fo] I
UEEHeE Bole Zlos AR wg 25
7} FETF A d55FHe| ashed, o)
T 257 F2rE ¥ 92 oA A
AAA dQAel g g4 BAsEaFHs) A=)
el FEH AYUES Ho)Z whse £H

Journal of Korean Powder Metallurgy Institute

57 H¥EFd ALNi

400
— @ W 2.5x10-1 gt
Ky ® 2.5%10°2 g1
A 300 A 2.5X10°3 g-1
n
0m
:
B
E
OET -.1|0.-r|z|°|---r3|°r
TRUE STRAIN (% )
300
-~ 1 ® W 2.5%1071 st
d'.‘. 4 ® 2.5x1072 g1
a2 A 2.5X10°3 g1
vy 200
m -
[+ 3]
m -
=
e i
o i
= 1004
& y
=
O T T T
0
200
| © B 2.5x1071 gt
E | ® 2.5x10-2 g1
| i A 2.5X103 g1
o
|72}
23]
EHJO-
=
=
=1
B
0 —T T

6 1o 20 30
TRUE STRAIN ( % )
Fig. 8. Flow curvers of Al-8wt.% Ni Alloy at (a) 350°
C, (b) 400°C and (c) 450°C in compression testing.
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Table 1. Dependence of yield strength of MA Al-8wt.
% Ni alloys on the testing temperature and the strain
rate (MPa)

Strain rate (s™1) 350TC 400T 4507
25%1072 178 110 76
25%107? 207 116 80
25x1071 223 134 98
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Fig. 9. Strain rate sensitivity of MA Al-8wt.% Ni alloy
at various temperature.
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Fig. 10. Determination of threshold stress through ex-
trapolation for various testing temperature.
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Fig. 11. Temperature dependence of the threshold st-
ress for MA Al-8wt.% Ni alloy.
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Table 2. True activation energy for deformation in me-
chanically alloyed Al-8wt.% Ni alloys

Testing temperature

range (K) 623~673  673~723
Average applied stress 156 116
(MPa)
Elastic modulus (T,,,) 54 52
(GPa)
dE/dT (MPa/K) —40 —40
Average threshold stress 116 80
(MPa)
doa/dT (MPa/K) ~0.72 —0.72
Qapprcear (KJ/mol) 473 654
Qc (kJ/mol) 181 265
Qc/Q (AD 127 1.87
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