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DSC Investigation on Self-Propagating High-Temperature Synthesis
of AITiC Master Alloy Induced by Laser
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Abstract Al-Ti-C refining master alloys, reaction among whose composing elements are exothermic, are fabricated
by laser induced self-propagating high-temperature synthesis. Results show that TiC particles average size is less than
1 pm and distributes dispersedly and TiAl; is strip-like in Al-50(TiC) master alloys. The master alloys have excelent
refining efect on pure aluminium. The aluminium grain average size decreases to less than 150 yum after adding 0.1%
the master alloys which have good resist-decline ability. There are a sharp endothermal peak and a obtuse exothermic
peak on the differential scanning calorimetry (DSC) curve. The reaction process of self-propagating high-temperature

synthesizing the master alloys is analyzed.
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Fig. 1 Prefabricated specimen
BHHAES B TS S L FRERLTEOERE
BAE,.FHHARNE, MESEFRA 0. 102 MPa H<..
FIH CO, B MO8 WO R 5 BTl 4T
EIESIRA M. BOLEHIITI RN 1200 W, T il
s IO RS . HERASFIAE A B RN

T HS G R Sfe 4K S5 4 5 T B R AT
AT RIS Bt BT 47

B Tl 4high (99. 800) B T A S8 A LB
e BEAT A I HGR BEAE 700 CIREFER.
FrERIR e & E )5, K B B, I A B & 43 B0
0. 120& B 1 o B & 4 » H 0 88 W 8 AT AN [R] B i) 114
PRI AL, ¥ AL B 5 AR D A SRR (42 6. 18 cm,
4 om, BEJE 1.0 cm) JRAG 4040 . R p0B R I
FEBEAT I 1 o I F UG 2 B SO0 8 [ Rt 1 i b R ST
HATE B . TR ]G 4 A B4 AR R
F H A4S 5 AN B AR 72 B EPMA-1600 B 3R 1T 45
B

M2 '

3 HiR Kt

Bl 2Ca) T 7~ S SR 0 i o 48 4k 500 B9 Tl 26 48 5
EMALER . B 2(b), (ARSI NEN Al-20
(TiC) , AL-50 (TiC) fr & B 41 4657 g Toll 28 45 7% W
AU B, Al-20 (TiC) , A1-50 (TiC) 48 Jii & 4 %8 4
BA 80 % 50% . BT ML, 24 &K 48 4k 350 B, Toll 46
G ) ] ZHL 4R A R R R AR o B E AL A L 4
S AR SR B W TH 2R, T S R 4R O T i JF
k. GimA Al-20(TiC) H & & & ALY 40 1L 37 B
Y5 ] P 350 T 0 50 ) 2 4 R A A R i 5 b
FAE o HR B XK. %4 ALS0(TIC) A &S
BTG , AR AR B 2 2 R
b X B3 B R o 150 pm, Al-20(TiC) B &

S5 A AL AACROR I A BAR . BN IZ R
Al F 85, Al 7565 R B 2 PR BRIk &
AR, —Trm A TiC Az U 3 R AR, 75— J7 T
755 SE 09 B & S8 I B i Tk = 38 2 1 AR T A A
FEorEAT. B A A 44 R TiC B T AR A
m ALSOCTIO H Al & 23 A, A Al AT o Sz 12 it
SEUF AL BN G RS A o fo S D B B BRE N FE 4

B 2 BinTAb4iss (), Jhn AL20(TiC) (b), #in Al50
(TiC) (o) AL Tk A48 e Y\ 1) T8 22 WL 4H 41

Fig.2 Longitudinal section microstructure of pure

aluminium with adding, industrial pure aluminium
(a), with adding Al-20 (TiC) (b), with adding
Al-50(TiC) (e)
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Fig. 3 Microstructure and element distribution of prefabricated

specimen (a) and master alloy (b)
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Fig. 4 DSC curve of Al, Al-50(TiC) prefabricated specimen
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