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Fig. 1 XRD patterns of SHS grain refiners
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Fig. 2 Typical microstructures of SHS grain

refiners with different TiC contents
(a) —AF80%TiC; (b) —AF50%TiC
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Fig. 3 Macrograph of solidified Al sample

without grain refiner
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Fig. 4 Macrographs of solidified Al samples refined with different grain refiners

(refining temperature 1 003 K, holding time 3 min)
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Fig. 5 Effects of additions of grain refiners on
average grain sizes of solidified samples
(refining temperature 1 003 K, holding time 3 min)
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Fig. 6 Effects of holding time of liquid aluminum on
average grain size of solidified samples
refined with different grain refiners

(refining temperature 1 003 K)

¥, MTEREB A S U, AU &R 40 40 3%
A zE, T HAL S SO SR A0 A AR e R R . AR
Jein, AFR50TIC A AFSTE 1B ISR 40 4k 3538 g
TV ARAEARSEIG 5 AF T, ARS0TIC 40 A5 1 &
kit Aa e Mg T AFST 1B . T AFS0TIC 4H 4k
PR T4t 5 ) it b 40 A0 R0 AR 45 VPR T 90 min
AR AL, T AFST 1B 40 A 70 78 45 7 AR 1
60 min DLJG ML T Shki AL R R B I & . —
RN R, ARST 1B 40 A7 B it b 20 4 R0 A i
Hrp &A1 ALTL A TiB, F3LE4E RS . H
ALT i AEERIT R —FoR R e Ak &t ™, 1 TiB,
R OPAEWR IR BRI A TR Bt Fk, 4
AFSTH1B 44 FUm AN B8 T 5, BE A 88 IR i

A FE R, F90F ALT B S & Wik />, 1M TiB,
[« v BE” S ANWTINEE, DT ASE 12 40 A4 77 B B dd R
WEEIRBE BT T B . B 7(a) P R 58 PR 90
min BAJG, #EFERRFET TiBy K15 Al A& R I 45
P TEM A . aT 0L, T TiBy B+« 87,
TiB, 5 #E M Al B AR 2 [0 A7 AE— > B 2 1 5 1 AH
(B ARE ST TR S5 KK 53 SO ) . X — ST AE A
AR T TiBy S5#)4 o (AL AH & 4% UG FE K &,
i TR B J5 B TiBy B2 25 7 LA 1 ok 4 4k
YER, B 2 3 3015 40 A6 570 14 R0 40 b 35000 KK B
ik . (H AF50TIC 40465 TP A S A TiC K ¥, 1X 48
TiC R F ARl /S, LER R U0 R
&, T e SHS W R R AL A R, HAMR
m R AR . Rk, M EATER AFSOTC 40
I B 5, R EEWAE 1003 K fRIE T
90 min, {HEEFENRFET TiC 5 A1 JEAK K FL 10 T,
KRB0 N =4, anlE 7(b) Bros .l sk Ay BA
B, SHS AF50TiC 44k 57 T R A7 & i TiC FL+
TERW T HAA R rAE e P, AR 7 1% 41 46 77 5%
SR R AR 4040 TR B

(a)

(b)

7 PR A A4 ) T 2R U R TEM
Fig. 7 TEM micrographs of solidified Al samples
refined with different grain refiners
(refining temperature 1 003 K,

holding time 90 min)
(a) —AFSTF1B; (b) —SHS AF50TiC
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SHS of AFTiC grain refiners and their grain refining
performances for commercially pure aluminum

YAN Yourwei', LIU Sheng‘faz, FAN Xiao-mingz, FU Zheng‘yiz, WEI BO—kang1
(1. State Key Lab of Die Technology, Huazhong University of Science & Technology, Wuhan 430074, China;
2. School of Materials Science and Engineering, Wuhan University of T echnology, Wuhan 430070, China)

[ Abstract] AF80% TiC and AF50% TiC grain refiners were directly synthesized by self-propagating high-temperature synthesis

(SHS) technology. The phase components and microstructures of the synthesized grain refiners were examined by XRD and SEM,

and their grain refining performances for commercially pure aluminum were also evaluated and compared with commonly used AF5Tr

1B grain refiner. T he results show that the SHS grain refiners consist of TiC and a( Al), and that the size and distribution of TiC

particles have significant influence on the grain refining properties of the SHS grain refiners. AF80% T iC has poor grain refining effect

because of coarser size (2~ 5 Hm) and agglomeration of the synthesized TiC particles, whereas AF509% TiC exhibits higher grain re-

fining performance than AF5Tr 1B . The addition of SHS AF50% TiC grain refiner to the molten aluminum in the amount of 0. 1%

mi ransform the structure o e solidified samples from coarse columnar grains to fine equiaxed grains ( average grain size
ght transf the struct f the solidified ples f 1 g to f q 1g ( ge g 120

Hm), and this grain refining effect could be maintained for 90 min at 1 003 K. SEM and TEM examinations show that submicron

(0.4~ 0.9 Hm) TiC particles in SHS AF50% TiC grain refiner exhibit high thermodynamic stability in liquid aluminum, thereby af-

fording the grain refiner excellent grain refining performance and high resistance to grain refining fading.

[ Key words] SHS; AFTIC grain refiner; commercially pure aluminum; grain refinement

(i T 8%



