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Abstract The room and elevated temperature tensile strength of mechanically alloyed Al-8wt%.Ti alloy increased by
substituting Ce for Ti up to 2bat.%. However, further substitution of Ce for Ti decreased the tensile strength. It was
considered to be due to the decrease of volume fraction of Ce contained dispersoids. In the meantime, the decrease of
tensile strength due to the isothermal aging was effectively reduced by the addition of Ce at 400°C but not 510°C. The
activation energies for the deformation of Al-8wt.%(Ti+ Ce) alloys measured at the temperatures between 300°C ~
510°C were about 1.3~1.9 times higher than that for pure Al self-diffusion (142K]J/mole). Thus, it was considered that
the elevated temperature deformation of Al-8wt.%(Ti+ Ce) alloys was governed by Orowan mechanism.
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(b) Al-8wt.9(3Tir1C0) alloy

(c) Al-8wt.2%6(1Ti+1Ce) alloy
Fig. 1. TEM micrographs of as-extrded specimens.

Ebg attritorE o]835He] 7A| AT 33t At 7)AIA
T3k AT B FFELY A% 16207 o)) G-I}
o1Fo1x ababefo] Egthe ARAT AL o435}
o 204170 B 3} ond A7l o 2 AMEAE AFE
sk ARAE FRETE B YAtEo R A8

T 550CAA 2AE RrkaAEE AR F 4507l
A 30:19] shEH| 2 A7gFEEte] Axstadd. IAgET
AFHA = AR FEE 98 ASTM E8M-88 subsizet 4 2l
A|HE 7o) 60mm, FaH-7o] 20mm, 27 4mme] UG

DAARGFHE AT 429 2 9B S4ol vlHe Cesl 445

AWo 2 7}Estec).

Ce7'§7}94 g3zt FLdxey) =0 o gFo 22
& A7) 913t Ce#rkarg WstAz) 2H2te)
UJ*] 32 107%torre] ZAFeE 400C 510CNA
1000717712 §2dxeqt ¥ 42, 400, 510CelA4
HyE 5x107¢ sec™ ' stgdot. =g 3o
LHY7TE 24817 43 0.6~0.8TmAle]e) =]
<l 300°C, 400°C} 510 C)4] 5x1075 1073, 5x107°
sec”' 2 HYLEE WA 7IHA HYPEE SH3c)
ZAY Wyrlrel WYL g 77t g 2T o] w4
Aot Ale] A7 8AATE e o] 8] oF 7]&7)
PR SHAFE Falo] Hiyo] B BAsUAE
T3hsict

WY 2o dE HE o A AFTE A5 s
Alge] sz ujdzag SEM# TEMo 2 #:aslgdr).
A)He] ol zx] FFE 23 TEM A)#HE twin jet poli-
sher& o]&3}o] thin foil 2 Aztsld o A}45 s
33% HNO;+67% CH;OHe|x -50°C o|4] 90mA 2] A&
5 7hef Fich

AR Fe

H x
o

3. o} 9 Et

ajM| ==&

A AALFEE Al-8wt.%Ti, Al-8wt.%(3Ti+1Ce)
2 Al-8wt.%(1Ti+1Ce) =42 L& 4504
1540MPa 2] otHo 2 od7ickaste] A3 A)|HEL 98
% olie] nle]2UrE uehlioler TEMe 2 gt
o) 42218 Fig. 1o el glct. Fig. 1(a) 2] Al-8wt.%
Tighgell A &rtaxeje) d7dE F45e 4" 24
&2 F7)E 200~400nmA =g e}, Fig. 1(b), (c) 2
Cee]l A7tE A|Ho Mo BAMGEL Zd3br} A 5]of oF
100nmAE o3t =78 FU3A EEXde= He B
slch. Ti:Ce2] FH7pu|7} 3:13 1:12 CeF7}eto] 273}
3ol A Fabde] F7)o gleiMe & AbolE RolA] ghe
b Fababe] BIlE-Eol| ZHadte AYE £ 5 oot

VARt A EAY e Azl Al-Ti-Cedt
w2 At e 22 ALTig} AlCe Fx9] Aly(Ti+Ce)
b AlL(Ce+TDAA F457033HE0] e Ze=
Bl iyl ol 2 7o) Gt EA Yo R A3 A
Holl & #AMES TEM AljkAleps] da) EDSE 243
ZAs}el Fig. 204 BojAz vle} o] Al-8wt.%Tigts
o= ALTIEANA7), Ces H7}g ol AL(Ti+
Ce)ot AL(Ce+ Ti)AMIA 2748135 0] AR AL 8
A 5 siet

T

Al-8wt.%Ti, Al-8wt.%(3Ti+1Ce) % Al-8wt.%
(1Ti+1Ce)gHF2] A FL=2 400C 2 510°Col 4]
S2dA el 1 A7t gk Fig. 3o e et
TegdAE)d AHe) AL FddAgEE TiiCed v}
1:0,3:1, 1:1al 7% Z+z} 400, 422, 364MPa=® 3:182
o] 7} E2 H Y AANEE Jeluigd Ceo) A7}ake]

flo -
g



146 gzqaseA A7A A55 (1997)

(a) ALTi in Al-8Wt.%Ti alloy
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Fig. 2. TEM micrograph, SAD pattern and EDS analysis of disperseids of Al-Ti-Ce alloys.
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Fig. 3. The room and elevated temperature UTS of Al-Ti-Ce
alloys as a function of the isothermal aging time.
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Fig.5. 0/E vs. ¢/D relationships at various temperatures.
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Table 1. The values of stress exponent of Al-Ti-Ce alloys at the various test temperatures.
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Table 2. Activation energy for the deformation of Al-
Ti~Ce alloys at the temperature range of 300~510 C.

Composition Q(KJ/mol) Q/Qa142K)/ mob
Al-8wt.%Ti 213.3 1.50
Al-8wt.%(3Ti+ 1Ce) 186.9 1.31
269.7 1.89

Al-8wt.%(1Ti+ ICeH
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