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Fig. 1 XRD patterns of Al-5Ti-1B master alloys prepared

with different feeding orders of K,TiF¢ and KBF,
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Table 1 Thermodynamic parameters of various substances®”)
Substance AHS/ ASSe/ ¢p/(Fmol "K'
. I Temperature/K
(State) (kJ-mol ") (J'mol -K) A, Ay As Ay As
Al(s) 0 28.321 31376 -16.393 —3.607 20.753  0.000 298-933
Al(l) AH\=10.711 AS\=11.477 31.748  0.000 0.000 0.000 0.000 933-2767
B(p) 0 5.870 27.815 -0.699 -32.171  0.000 0.000 298-800
B(f) AHy\=0 AS\=0 21372 4720 —12.108 0.000 0.000 800—1500
Ti(a) 0 30.627 22.133  10.251 0.000 0.000 0.000 298-1155
AlB;(s) —66.944 34.7272 50961  28.660 —14.100  0.000 0.000 298-1300
TiAlz(s) —142.256 94.558 103.512  16.736 —8.996  0.000 0.000 298-1613
TiB,(s) —323.842 28.493 56.379 25857 -—17.464 -3.347  0.000 298-3193

%2 TiAl. Tyl AIB, (1155 15 45
Table 2 Thermodynamic calculations of TiAl;, TiB, and AIB,

Chemical reaction equation

AHS,/ (Jmol™)

ASS/(Jmol ™) AG? /(J-mol™")

—21.032 —174389+55.463T
—5.334 —77655+16.811T
—13.874 —323842+13.874T

3AI(1)+Ti(a)—TiAly(s) —142256
Al(1)+2B(B)—AlIB2(s) —66944
Ti(a)+2B(8)—TiB2(s) -323842
0
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Fig. 2 Curves of Gibbs free energies (AG?) of TiAl;, TiB,
and AlB,
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TN
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Table 3 Thermodynamic parameters of various substances®”)

AHS,/ AHS/!  AHD./!  AHS/
Substance o 5 o 5
(Jmol’) (mol’) (Jmol’) (Jmol)
AlF; —1207804 —1155541 —1147517 —1149683
AlB, —66944 —21433 —13456 —15610
BF; —1136584 —1089681 —1082082 —1084134
Al 0 30966 34141 33284
©) 0 0 e)
AHp =AH o5 + Z[ni(HT = H39g); 1product —
©) 0
Z[ni(HT _H298)i]reactant (11)

Hiioo =Hiooo . (1073 - 1000) (12)
1100 —1000

K, AHS =—209384 J/mol, AH,; =—246560

Hyg73 = Hygpo +

Jmol, A;H{,;(BE) = %AHI%B =-123280 J/mol .

MRPERADFA2)THEAF 2 S WV(10) 1 KBF, (AR
WL 3 A H S0 =—123280 J/mol, FEWI7E 1073 K i
FEF, 1 mol KBF, &6 5 Al A [ W T it f i 2
123280 J.

Tk B4R 1000 kg Al-5Ti-1B Ha] &4 FT 5 1)
KBF, F1 Al 5354 : m(A1)=1000 kg; m(KBF,;)=120 kg.
2 ARG 800 °C i, AR AW A A (13) 3047
T

O=mc(TTo) (13)

Xt O AYTIRMCEURGE AR, T m AR i
i, kgs c ARG, J(kg"C); T hKH, C;
T, Wifdd, C.

7ER(3) FARNAH K H S, I 45: T=933.7 C.

GELRW, TEHER— IR R T, e b
SR V(10)H HAEHE ALK 800 CHETHH 933.7 C,
WIAITE B AIB, (14 fFIEL (1000 “C LA_L), i Hoan F 75
FERBI . RN S fih N IR R DR 32 25 ek
2%, A AVFEHH R KT 933.7 'Co Ak, B
T BRI S 50 W U UE SEAE SIS 4 A BT A% 1
AL-5Ti-1B Al & 4 h A SRS L AIBy, H

3 Fis A FEBEHIE )4 AL-STi-1B H(al&
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Fig. 3 Microstructures of Al-5Ti-1B master alloys prepared with different feeding orders of K,TiFs and KBF,: (a), (b) First KBF,
then K, TiFg; (c), (d) First K, TiF4 then KBFy; (e), (f) Mixed KBF, and K, TiFg
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prepared by different feeding orders
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Fig. 5 Fracture surface morphologies of Al-5Ti-1B master
alloy prepared by mixed K,TiFs and KBF,
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Effect of feeding order on preparation of
Al-Ti-B master alloy by fluoride salt method

LIAO Cheng-weil’ 4 CHEN Wen-tian?, CHEN Huan!, FU Jian-ping4, PAN Chun-xu®
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4. Development and Reform Commission of Panzhihua City, Panzhihua 617000, China)

Abstract: The effects of feeding order of K,TiFs and KBF, on preparation of Al-Ti-B master alloy by fluoride salt
method were discussed from both sides of theoretical calculation and experimental research. The results show that, the
feeding order has obvious influence on the phase composition, particle size of TiAl; and cleanliness of the Al-Ti-B master
alloy. Meanwhile, under the conditions of the better refinement performance and higher cleanliness, the use of the process
of feeding way with mixed KBF, and K,TiFg is the best. The results provide a reference for choosing suitable feeding
order to prepare Al-Ti-B master alloy in industry.
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