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B RLAIAL SEIG X S ONAAR, SEI &N 7.5 kKW £
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Al-5Ti-1B &4, fidEHFORE 2. 60, 120+ 180 min 5,
53 AR ER e B E T kA% EAME 75 mm. & 25
mm. EEJE 5 mm IRRNELHN, G ER 65 mm.
f1 25 mm [2iEREE IR
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B X SFRATEMC AL-5Ti-1B & 2k AR 4 it AT
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Al-STi-1B A&k o #r 0 7E CAT I A2 o 32 3 mnd <
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AlSTi-1B &R ERTE, &ahrkis/hT
100 pm, /D5 Al-5Ti-1B & 48 IR EAEIRIE .

2 Fi7n A AL-STi-1B G441 XRD #f . MK 2
AIEF], AI-STi-1B A48 B a(Al)- TiAl A1 TiB, 44 4%-
KR FNLTEH % AlSTi-1B S48, SR
TS bR R, AL-STi-1B && 1 26 B AL Ul
W, SRS ESWHKE TiB, K78 Ti Ji+
Sy BB N o WO LE TRAT I AR A A FE AT ek
10°~107 K/s!" 180, g i )ROSHl/N, A S5 R
R At [ T AR Y TiB, BT R A BT TiAl A
KK ME 1(b)ATF #, TiB, ki ¥ TiAl; #1351 5>
HIER I a(ADFEEAR b, R IWA TiB, K7 kT 4]
RIRAKH TiAL M. BFREREAR TN, K

Bl 1 AL-STi-1B &880 G A 21
Fig. 1 Morphology (a) and microstructure (b) of Al-5Ti-1B

alloy powders
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Fig.2 XRD pattern of Al-5Ti-1B alloy powders
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B3 KRS AL-STi-1B A 41 R4
Fig.3 Microstructures of powder compacted Al-5Ti-1B alloy:

(a) Lower magnification; (b) Higher magnification

4 TiBy KT TiAlLy AH 95 i B e
Fig. 4 EDS spectra of TiB, particle and TiAl; phase: (a) Point
A in Fig. 3(b); (b) Point B in Fig. 3(b)
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Fig. 5 Microstructures of as-cast Al-5Ti-1B alloy: (a) Lower

magnification; (b) Higher magnification
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K 6 Fias AN Al-STi-1B & 4 48R i ik
MR, IWNE 6 ATER], RN A-STi-1B & &8, 46
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HAERERERZL) 5 mm T XY L E /N AR
fi,  AEREE O X ORI S A G, HAR X8R
FRMHR A, RSP EAAIAS] 2500 pm.

Bl6 AR AL-STi-1B 5 G 2E45 1 ki 4121
Fig. 6 Grain structure of pure aluminum without adding
Al-5Ti-1B alloy
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2 min B, ZEEREE R AL A 3 B AR 183 pm [F 555 4,
TN 0.2%H04538 Al-5Ti-1B &4 34506 2 min I,
RN N I EAR 218 pum S HS . Wit H
ATES], KRS Al-STi-1B &4 ti%iE Al-5Ti-1B
A& BAT BRI SRk RE

P 9 BT A Sl BR I SR T 34 B A% B AR e T [ A
fhihge. M 9 RIE R, Wk KR Al-STi-1B &
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PRI A ZE K2 180 min B, ZHAR 1 Sk TP BN
229 um; AN Al-STi-1B &4, GARIR I A &
K% 180 min B}, ZHERMFRCFIEAE KH T 305
pm. SET B ATE R, AR RS AL-STi-1B & 4
it Al-STi-1B A& B A H iRt =ik ae

Fig. 7 Grain structures of pure aluminum with adding powder compacted Al-5Ti-1B alloy and holding different time: (a) 2 min;

(b) 60 min; (¢) 120 min; (d) 180 min
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B8 WSInthiE Al-5Ti-1B & g Pl AN R R ] A 20 85 e oA 4 21
Fig. 8 Grain structures of pure aluminum with adding as-cast Al-5Ti-1B alloy and holding different time: (a) 2 min; (b) 60 min;

(¢) 120 min; (d) 180 min
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Fig. 9 Change curves of average grain diameter of pure

aluminum with holding time
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AR IR BT 2 B e R R 1 AT
AHPAB B, 7EEE AR S S ER R
Al-5Ti-1B A& 5 5o bk A0 i , %3 FR & 8
HKE TiBy FL A Ti ST LRI 1, 1X 40
il TiB, KT HIFI A TiAl AP R BEE T kAl
THAERE J5 ) RAT AR PR A EDEE R, AT AT LA
WA TiBy BL T R AERTRA TIAL K K. 4&4
KRR AL-STi-1B &4 5, SZAE TiB, K7 TiAls
FHARYS 21 0 A AE Ry R B AL-5Ti-1B A 41 a(Al)FEAA
b MGG R, BT ALSTI-1IB A4
A HVEEEE RS, SE TiB, KPR ELE a(Al)dihE
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RSN NS SN

R4E AL-STi-1B A 4 1R AZ L],
2 AlSTi-1B &8 MA RIS A SS, Al-STi-1B 648K
AENE A, TiBy LT HH T4 25 (2980 )i R B 7E
BRI, TiAL AR 2B s A HERE S U 25 Ti J&
Fo fEFRIEIRA A EE RS, BT T JET5 TiB,
bi T2 AEAESEVERR R, Ti IR 5253887 1] TiB, ki1 1)
RINE R, HAE TiBy K7 R EEFIE A TiAL A
YR AT FE I B 8 S SR E 665 CI L TiB, R 1
KM TiAly A5 K AL GRS A S a(Al)d
¥, e KB a(ADERRL, B TiB, KL 7159 a(Al)dh
LS Jo A% A% O e 21 doRE Ak /R F

HH T %5 1& Al-5Ti-1B A 4 H 1) TiB, b1 R &R A,
MG Al-STi-1B A& MA RIS, TiB, B
DA 51 o BB BB e, 225 o AL AL T A%
(1) TiBy R FH R >, MMFFK T #%1& Al-STi-1B &
S ERAtbBE 1. BT TiB, KT % R K (4.52
glem’), TEERKERE B AR RE T & R AR H RV,
125 a( A &KL T IEAZ 1) TiBy BT HUE & D
B AL-STi-1B & & W SRE 40 A0 AR B3R Y. 1 TiB,
bi 7 B RN SNk TiB, kL5 (e AR A A b BT RE
I, 1 AL-STi-1B A4 1 SR 4Rk 38R 1 5 R o
Inpie IE2 T TiB, K7 SR KM, fi%51E Al-5Ti-1B
HEMPUERRE IR ZE . MARER] Al-STi-1B &
411 TiB, K1 TiAL AH 3 438 5, TiAL AH RS 4H7),
2 ALSTi-1B A& MAZERIEME, TiB, 2B %
SRR A R, (55 5 (Al SRR FREAZ ) TiB,
KLF 2, TiAl A2 G IS fE R e 2 T Ji 1,
R R IER] AL-STi-1B A 41 H A E BRI AR b ae
71 TiBy KL 73 A1 35 50 O] LAY S TiB, KL F-FE A4
PEUTRRIE T, (R KRR ALLSTi-1B &4 H A H i
bLgnfh = i8 /e

4 g

1) AP EEE a7 DL TiB, b1t 415
HA1k TiAl; M, {1 TiB, R T F1 TiAl; M5 0 AGFEHK
KL Al-5Ti-1B &4,

2) REALPRIE B AI-STi-1B & 48 (kL% bk
/N, TiBy KL TiAlL A4 A3 5, TiAL AR
/N,

3) W 0.2%H Ik R il Al-5Ti-1B &< If Rl
2 min, A {ELEER RGN N B AR 183 um [

229 pm.
4) MARJER] Al-5Ti-1B &4 tbiE Al-STi-1B &
G HA SR 1) SR A4k B S AN Pian b il g
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Microstructure and grain refining performance of
Al-5Ti-1B alloy prepared by powder compaction

WANG Shun-cheng, KANG Yue-hua, ZHOU Nan, SONG Dong-fu, ZHENG Kai-hong

(Guangdong Institute of Materials and Processing, Guangzhou 510650, China)

Abstract: The Al-5Ti-1B alloy powder was prepared by gas-atomization process and then compacted into Al-5Ti-1B
alloy. The microstructure and grain refining performance of powder compacted Al-5Ti-1B alloy were studied and
compared with that of conventional cast Al-5Ti-1B alloy. The results show that the rapid solidification during the
gas-atomization can inhibit the aggregation of TiB, particles and refine the size of TiAl; phase. The TiB, particles and
TiAl; phases are uniformly distributed in the powder compacted Al-5Ti-1B alloy. With adding 0.2% (mass fraction)
powder compacted Al-5Ti-1B alloy in the pure aluminum melt and holding for 2 min, the pure aluminum can be refined
from coarse columnar grains to fine equiaxed grains with an average diameter of 183 pm. When the holding time is
prolongated to 180 min, the average grain diameter of pure aluminum is still remained at 229 um. Compared with the
conventional cast Al-5Ti-1B alloy, the powder compacted Al-5Ti-1B alloy has a stronger grain refining ability and
resistance to grain refinement fading.
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