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Fig. 4 Curve of average grain diameter of pure aluminum

ingot with holding time

3 i i

KRG HEMEBE ALSTHIB & 2 ®,
K, TiF,s 1 KBF, 5 48 ¥k ) S o 5 72 40 R 099
3K, TiF; +13Al =—

3TiAl, +3KAIF, +K; AlF; @YD)
6KBF,+ 3K, TiF; +10Al —
3TiB, +9KAIF, +K; AlF, (2)

ERRMEEM ASTHIBEE£WE Ti M
WAEE, BT TIALMHA A KB A BB, 5 E
FRPAES K KRBEHR. ALSTi-IBE LSBT &
AKE TiB. R ¥, TiB. R FZHEA BB FEA
H.A2SRERA. B4 TIB. R FREERK

(4.52 g/em®) , EERBR P 2 R EBRTIRE, T -

TiB, #L 7 i 38 5L H W 2 2 — 2 n & TiB, ki 1 9

TLRE.

WIENEE EMAHLH", ALSTi-IB &4
BmEEEETE,. B FEE#ABEESE,
m TIALMMESEFBBBERBFEEN TiRT. &
BIEES. BT TiETS TiB. R FZEFEFH
BE,Ti FF&m TiB, K FREE&EH74E TiB KL
THI000D) 1 _E 4R RIE B TiAL M, HE B &R E
AHE A HRNEE 665 CH, TiB, B F R E &
TiALAM S B8 & 4 & KN4l oAl &,
a- Al SR AE A 58 R A 45 & 0 AT 3 48 kL 41
fLAEA.

1T AI5Ti-1B 4 £ 84 TiB, % ¥ . TiAl, 48
AW TB, R FERS S HHIEABBEF,. S
S5HBEEE TiB AL Fi £, TiAL M th 8 %4 5 &
BN E Ti BT, TiB, B F 4 803 5 3% 177 A
WE TiB, B T 76 45 7 1 b o9 U0 B 3 B, | I,
Al-5Ti-1B & &8 B A th 7 69 & ki 48 4L 58 77 F i
AL FREES.

4 &

(DR ZAHI8 ] LU TiB, kL F 1w i B B 3
4k TiAL A, fF TiB, ki F 1 TiAL ¥ 45 5 #i 1
ASTi-IBA 48N, AISTi-IB & &R 28
/N, TiB ki F #1 TiAL #8448 3547, TIAL M R~
.

(2)AI-5Ti-1B & &% B A 5 09 &b 41 1k 88
ST EREES. B 0. 2% ALSTi-1B &
B HARE 2 min, 7T F 4648 M X R &4
HFHER 185 pm SR . R 120 min, 448
AbL VB H R R R FRAE 238 pm.

SEM:

(1] otk % . FH%E. ARSBEELRESHTRER
MEREAERNTFERI] BE&mITHEAR,2011,39
(10):1-9.

(2] FEmRE . BrEkWaaanmmll] HR56a%
@,2012,(8) :56-57.

(3] EIRAR, KB4, B CE,F . HSJLM ALTI-B B 4AH
AR EIFMII]. BESLMITHAR,2011,39(6):
11-15.

(4] EWRRABIFEBRXE, % . BB ALST-IB #
BRAASHNALEHIOEmI] FEASBERES



160 : H OB R 5 N H

2018

T#,2014,5(1).:58-62.
[5] HAN Yanfeng, L1 Ke, WANG Jun, et al. Influence of
high-intensity ultrasound on grain refining performance
of Al-5Ti-1B master alloy on aluminum[]J]. Materials
Science and Engineering A, 2005, 405(1): 306-312.

(6] BRI, B &M, XU, % . AL-Ti-B M40 8 PR 5
EERAENERR]]. BELRHHS5IHE, 2008,
37(1):29-32.

[7] GHADIMI H, NEDJHAD H S, EGHBALI B.
Enhanced grain refinement of cast aluminum alloy by
thermal and mechanical treatment of Al-5Ti-B master
alloy[J]. Transactions of Nonferrous Metals Society
ofChina, 2013(23): 1563-1569.

[8] WANG Zhengjun, SI

refinement performance of the novel Al-Ti-B-Re master

Naichao.  Synthesis and
alloy grain refiner [ J]. Rare Metal Materials and
Engineering, 2015, 44(12). 2970-2975.

[9] LI Fengxian, LI Shaoyu, LI Shang, et al. Liquid
penetration phenomenon of gas atomized powders during
semi-solid rolling [ J]. Rare Metal Materials and
Engineering, 2014, 43(11). 2588-2592.

[10] @) 288 . THY. 5. vHFBENIFAIEF
HART%SI 2B FARERFENTRI]. BF
£ BB 5 T8 ,2015,44(4) :1006-1011.

[N]BE,TBE. 8. CuCoFe §&FHGEBFEE
EAMBHE]. £EFHK.2015,51(7):883-888.

[12] HE Shiwen, LIU Yong, GUO Sheng. Cooling rate
calculation of non-equilibrium aluminum alloy powders
prepared by gas atomization[ J]. Rare Metal Materials
and Engineering, 2009, 38(S1): 353-356.

[13] skER, XM, AEFE.F . AITBHEEGE TNk
PR ES0]. PHAGE R ¥MH, 1999, 9 (4):
736-739.

(W ZER.AF5.F5E.%. AITiB& &+ TiB. M
AB, ML BEHR(I] £B%¥#|, 2001,37(3):
235-238.

(15] BCE, EIRR, BR2EE, % . ALSTH1IB & & MABE
BMHS R AAEI] WA SE,2013,37(2):
179-185.

[16] FZN Z, WANG Y, ZHANG Y, et al. Grain refining
mechanism in the Al/Al-Ti-B system []J]. Acta
Materialia, 2015, 84(1): 292-304.

Microstructure and grain refinement ability of Al-STi-1B alloy

powder prepared by gas atomizaton process

WANG Shuncheng, SONG Dongfu,ZHOU Nan,CHEN Feng, LI Jilin
Guangdong Institute of Materials and Processing ,Guangzhou 510650 ,China

Abstract; The Al-5Ti-1B alloy powder was prepared by gas atomization process. The microstructure and

grain refinement ability of Al-5Ti-1B alloy powder were studied. The results show that the aggregation of

TiB, particles can be prevented and the size of TiAl; phases can be refined by the gas atomization process.

The TiB, particles and TiAl; phases are evenly distributed within the Al-5Ti-1B alloy powder. The smaller

the powder size is, the more uniform the distribution of TiB, particles and TiAl; phase are and the smaller
the size of TiAl; phase are. With adding 0.2% Al-5Ti-1B alloy powder and holding 2 min, the pure

aluminum can be refined from coarse columnar grains to uniform equiaxed grains with an average diameter

of 185 ym. When the holding time is extended to 120 min, the average grain diameter of pure aluminum is

238 pm. The Al-5Ti-1B alloy powder has an excellent grain refinement ability and anti-fading ability.
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