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Abstract Crystal structure of the L1, type (AL, X)sTi alloy (X =Cr,Cu) is analyzed by X-ray diffractometry and the
nonuniform strain behavior at high temperature is investigated. The lattice constants for the L1, type (Al,X);Ti alloys decrease
in the order of the atomic number of the substituted atom X, and the hardness tends to increase. In a compressive test at around
473K for Alg;5TipsCrys, AlgsTiosCryg and AlgysTipsCuya s alloys, it is found that the stress-strain curves showed serration, and
deformation rate dependence appeared. It is assumed that the generation of serration is due to dynamic strain aging caused by
the diffusion of solute atoms. As a result, activation energy of 60-95 kJ/mol is obtained. This process does not require direct
involvement. In order to investigate the generation of serrations in detail, compression tests are carried out under various
conditions. As a result, in the strain rate range of this experiment, serration is found to occur after 470K at a certain critical
strain. The critical strain increases as the strain rate increases at constant temperature, and the critical strain tends to decrease
as temperature rises under constant strain rate. This tendency is common to all alloys produced. In the case of this alloy system,
the serration at around 473K corresponds to the case in which the dislocation velocity is faster than the diffusion rate of

interstitial solute atoms at low temperature.

Key words intermetallics, solidification, mechanical properties, compression test, activation energy.

1. M B

N2L FRAE NEe BEX2 sl F5E%E o
FoA ALTA S578IHES ZHGAsEEA F5uT
3 A EdME & 4 %] ALTiAI F23
&8 ES AlTis, AlTI 2 ALTiolth) o] FollA
ALTiE Al $-7-8°] 7P =01, H]59] 33 glem’ 22
2}, mEbA AP EAEEZA 7P Bl JFEHA 2
o} 238y ALTie 24 Zo] gl=, = line-compound
o]al, AR DOpTERE 7HAH 204 A48E 7

o] UepiA] Zab7] wjie] dgstel ofglge] sivk?

TCorresponding author
E-Mail : hancs@hoseo.edu (C.-S. Han, Hoseo Univ.)

© Materials Research Society of Korea, All rights reserved.

Huh ALTiolA Al9] IF(8~12 mol%)E A3PAe} A
Shald o= Axe] 24 FS 2 HH, o] ¢
3 A LLE 725 zhe 394 5 (ALX)Ti
2 g, Jedds 7lgE 4 ok Lo i
AT AZRIAZAME A4T719] HolFE(V~Cu)S X
ghehe o8] TR FRYAAT kY A3eke A7k
27 FEEol7] W] FEE=e 7 9E=EAR
S (12 mol%)E st % F 0.7 glem® F =2
S/ BR dxd mAe g .

o] FESHES 8 SlllMe AolA 20~30
%] AAHE S UERH, A20ME F 10 %2 &4

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creative-
commons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the

original work is properly cited.



A4 - 2

(98]
[oe]
o

o
Hetsl= 2l 93l o= Axe] AdS M F
L1,3 (ALX):TiAl &= oA X= Cr,
T =573~873K2] 2=H oA =
Mol gk S dol Al o] (serration)o] A
Stk B AR Algle]d @A 7)ol tieliie W
351A] kY
AGAIFHoNA HE= Meo)de ME e &
A B8] wigel] o]HFE At Fy=HAeH, &
9ol Uik cottrell 21719 A EI71=HEH o]
o] yhao] o3| AlgojAle] WA g ) Aol e
sksEo] AlZkele W (AN E )oY sisdse] &
ANE g 0 W\E Zd vxe mARA QLE8YAe F
7, 7= 2 AAY 7] 5), 18 MU IE
=

.J

o
HOE 473K 2ol el g
& 2ARRe A FAlel Aol Mol F=ot
2 HA7ITE AEske Jlo] AHolrh e daR A

=
AsPgo] $5atE, Cumt A e meolA L,
oo] 7] Wil LI, 949 e A7) 43 =
7} golshe

N
2
24 Oil

2. AE 4y
2 2AF o] A3 AJEE Al Cu, Cr 2 Ti¢] 2¢&
AL 3 3lelokR 2 Ao 7|&Edte] oL EE o]

B3t AlgrsTiosCrys, AlgsTiosCrip R AlgysThosCuyo sk 2
o] 3% YXEE AFstAdrhelF, 7.5Cr, 10Cr %
12.5Cugd=olgt AghH. AZE YIEZS 1373KoA
3.6x10s B¢ #ASAE 3 F, dEo FL5A
AnE S 7127 (Horiba, EMGA-920)2 ©]-&
3] 23k

ARG Agol st B XA SAYOE LI,
4ol Ag BT, 2 ARl W AAHS 24
4 A9 AASHAT S AT X
AR = Rigaku RU-20001™, CoK 54 XA ©]
3lo] 20=23~135°, 2A&E 19mine 2 ZA 3T}
A 7e] o= pure AREES BFAEE ARES)H
1=
#AsAEE 3 T JLE sl WIS ol
3 mm x 6 mme] F7|2 A2 AJAHS A2 473K
2 773K A Instron-type A| % 7](Shimadzu, AG-Xplus)
£ ARt AR wlo]lAE HIAL AEAE ©

al

32 N oo rx HE

bl AEE%

oL

(35 200 gf, F3FA1ZF 20secys AAIsH

3.1 XHe o|88 AEFZ=EYN

Fig. 12 §& YLEOAM A3 EBA 7o XA 3
HE2A 22 9Ad2HE as-cast X #2I}A Fo
E A7} L1, @2l Zlo] seld 12.5Cud=9 23
olth. Table 1:= ARG Z7dZ43teltt. (100)014 (400)
kA o] 7} AN YA EHE Nelson-Rileyd] £4MHS
o] &3 FFE ARl ANETE ST E A
ZbaLel 7] @nkake] Aen| R Y 5 H e A=
(S) B (9EFE Cowley?] Aol wa} 4 142
T2 AL =(Ty= 7 Yephdah®

Fig. 2= AT S84H}E BaEol e A#¢}

()

L1y-Algy s TihCuyy <

Py
— ey -
= a=0.3927nm (CoK ;)
g o
b2l = ~
- =2 @
- —— By
=) = & 3 -9 2 - = =
g 2 ad (HE|HEE 8
v v v Vv vV vV

as arc-melted

(b) |

T, W =

after heat-treated
® Al

Intensity (Arb.Unit)

U

30 40 50 60 70 SO 90 100 110 120 130
Diffraction Angle(20/degree)

Fig. 1. Result of X-ray analysis for Alg sTirsCuips alloy; (a) pre-
dicted reflections for L1,-Alg 5TiysCuiss alloy with lattice constant
of a=0.3927 nm, (b) as arc-melted, (c) after heat-treated. Black
circles denote reflections of pure aluminum internal standard.
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Table 1. Lattice parameter (a), long range parameter(S), and order-
disorder transformation temperature(T,).

Alloy a (nm) S T. (K)
Alg; 5TirsCry 5 0.3958 0.89 1490
AlgsTipsCryg 0.3955 0.88 1465
A162_5Ti25CU12_5 0.3930 0.92 1600

Fig. 2. Lattice constants of L1,-(ALLX);Ti alloys.
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Fig. 3. Vickers hardness of L1,-(Al,X);Ti alloys.

Fig. 4. Stress-strain curve for Algs sTisCry s alloy. The arrow indicates
the onset of serrated flow.
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Fig. 5. Compressive stress-strain behaviors of AlgsTirsCrg alloy.
The arrow indicates the onset of serrated flow.

Fig. 6. Compressive stress-strain behaviors of Alg, sTisCrio5 alloy.
The arrow indicates the onset of serrated flow.
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