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Fig. 1 X-ray diffraction patterns of three AFTrC

alloys with different ratios of Ti to C
(a) —A18Ti3.5C; (b) —A18Ti2C; (¢) —Al 5Ti0. 35C

K 3 iz Al 8Ti2C Al Al 5Ti0. 35C FJ SEM

W . ALSTi2C I TiC JyR~F 0.2~ 2 Um HI 55 %
RORL, 177 A1 5Ti0. 35C F1 1 TiC /MR, &
AR 1 LA /I 1 FROBhORURE 3 45 54 & A — i TR
B MW 3(a) « () AT, 2l TiC FokEE 3 44 o #8
Sed ) oy A, A IR AER B TiC K iR R
M. B4 Fi7s kg AL 10TILC A1 Al 26Ti6C F T 41
2, P TiC Mk K A SR 2] — &I 5 TiAl, YAl
SYETTR, HdarE R LA L, S5 B S,
Al e CE ORI TiC #9040 . TiC RAE A 1R
DRI AN A3 2, S 36 v ok B -5 46 4 i P R e I I
[E] . TiC MR A S0V HIE T R B A G
ALCs W 5 5K N 43 i, 5 B0 Y 75 22 2
K, PRI G BARFELE SEM A xfE LI EE 2] AL, Cs
FH . A AR RE R O A A, KR
Al 8Ti3.5CHL Al 8Ti2C 1 Al 5Ti0. 35C %5 5 Wi %4,
W] A B SR AR BT I 5(a) ), /N )
HEOYM, RIVZAHAWNE, R5 50K . 15
B S(b) FR AR R X SIS HILT AlLCs A
KRZHU G dhiin, RHE AWM AN ALCs . 78
TAFCEROR, WAL W & I — B R R K,
BRI A SRR P CE 2, 3 A Gt
Wi, fEWrRISAREN R K Ash s Tk, I
A2 LA RIE, XU 2SR KRR B
RABNEEHEAENTE ALCs RAET XN .

2.2 XfehfREIAfL

Kl 6 Fion 4 B 0. 2% 1 Bk 3 il 7Y &
GG B SRR R 1B 7 Fro O diok R
SEHESMANRERCR . AL STi0. 35C 1/ TiC &
BARLA N 1.75%, 1 Al 8Ti2C Al Al 8Ti3. 5C
TiC & K40 10% , PRI CUM R i 1 & 4 AT
Ak, HETE R, TiC & S S S 3 E

Zi1/6. N7 ULEH, EMMEETELRO. 4%

2 AL5Ti0.35C #<:ff) EPMA 747
Fig.2 EPMA analysis of Al 5Ti0. 35C

(a) —Back-scattered electron image; (b) —Elemental distribution of Ti; (c¢) —Elemental distribution of C
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Fig. 3 SEM micrographs of Al 8Ti2C and Al 5Ti0. 35C
(a) —Distribution of TiC in Al 8Ti2C; (b) —Morphology of discrete TiC particles;
(¢) —Distribution of TiC and TiAl; in Al 5Ti0. 35C
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Fig. 4 Agglomeration of TiC particles in Al 10Ti1C(a) and Al 26Ti6C( b)
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Fig. 5 Optical micrograph(a) of Al4Cs phase on fracture surface of Al 8Ti3. 5C and
X-ray diffraction patterns(b) of Al4Cs clusters

(Arrows show some large clusters of this phase and there are still many small ones)

6 RANAL L 0.2% AITIC A S 40 10 5 1 28R 20U okt R
Fig. 6 M acro grain sizes of pure Al unrefined( a) and refined by
A1 8Ti2C(b), Al 8Ti3.5C(c) and Al 5Ti0. 35C(d) at addition of 0. 2%
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Fig. 7 Relationship of grain size of

pure Al with addition of
different AFTrC alloys
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Fig. 8 [Illustration of AG values
in Eqns. (4) and (5) with temperature
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Fig. 9 X-ray diffraction pattern of
unfinished-reaction AF24T6C alloy
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Fig. 10 TiC particle cluster formed through

reaction of Ti with either carbon particle

or AL,C3 cluster
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AFTr C alloys with different phases prepared through
reaction of Ti and C in Al melt

WANG Zherr qing, LIU Xiang-fa, BIAN Xiu-fang
(Key Lab of Liquid Structure and Heredity of M aterials, Ministry of Education,
Shandong U niversity, Ji nan 250061, China )

Abstract: Three kinds of AITiC alloys with the mole ratio of Ti and C exceeding, equal to or below the stoichiometric value in TiC,

i.e. AFTiAlFTiC, AFTIC, and AFALC5TiC alloys, can be readily produced by a new method involving the simultaneous addition

of Tiand C into Al melt. The latter two kinds of alloys have similar refinement efficiencies on pure Al despite of the presence of large

amount of Al,C3 phase in AFAl,C5-TiC, but their efficiencies are much low er than that of the first one due to the absence of excess T1i

beyond the combined in TiC in the matrix, suggesting some significant role of excess T1iin the refinement. TiC phase in the alloys ex-

ists in the form of discrete particle or small clusters consisting of several discrete particles, which are homogeneously distributed in the ma-

trix. Large agglomerates of TiC particles along grain boundaries were also observed. Al;C; phase in Al 8Ti3. 5C is brittle and easy to react

with moisture in the air. Analysis shows that formation of TiC is accomplished through the simultaneous reaction of Ti dissolved in the Al melt

with either solid carbon particle or Al4C3 phase.

Key words: AITiC alloy; TiC; grain refinement; Al,C;
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