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DENUCLEATION AND HIGH UNDERCOOLING OF BULK
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Abstract AI83YI0Ni7 alloy is denucleated within a special inorganic salt on the
electromagnetic levitation melting set—up. Large undercoolings up to 78.1C are achieved. The
crystal nucleation and solidification microstructures of the undercooled melt are examined by the
differential scanning calorimetry and common micrography. The ¢xperimental results show that
the suitab! > composition of inorganic salt has a good denucleating effect on Al Y- Ni alloys un-
der the condition of forced melt convection and makes the microstructures of the alloy get tine
apparently. And the refinement effect of the undercooled melt only depends on the undercoolings
before the crystal nucleations take place without limitation of melt volume.

Key words aluminum alloy. denucleation, high undercooling, electromagnetic levitation melting

The sk 18 L R rh, A B BB A T RE AR AR I 1o 1% BE R 1 T B 2 LR A BHYERE &
BEH, AMEEEN S REEE TR P, &8I0 T Bk B A8 5 R A 8,
W R MRIBEEHD S5 AE X RETRIENT, KEMEELSToARN. 8Tk
ER TR L N RESURCI BT BUNLT S X P BN todr 3 X - JeiPun Ll ioh i fu 3218 yiTE £ 322
N R 2l A B RERIR A S R W R TR AR e e D Y, R
i A 4 I B 1 A LA S TG AR TR X BT, RS 3 TR A il B RS B AR A B el
. WOeh FREABWMRESR KRG EE, Mueller ¥ kAL MLBAR, 0k
WIH A TR, RAR T 1750 B i B G % BE 2 SO R SR B 5 R B TR A e 2R i )
ZE) AXRHMBER T SHBA, HFR T RERBRARE EHEREE LR e
I 20 ZUY) i
1992 4= 3 4 13 HWCR. 1992 4510 J 28 BBl
[’ 1SR FL7 IE & R A6 4 ¥ bh iR




94 BRG%E: KERESEE SN LRIELS ’ A509

1 kR0

AI83Y 10Ni7(at%) A 4 K H 4l B 57 B4 99.99%Al1, 99.9%Y 1 99.99%Ni 7£ 2.7 x
10 °Pa Wy EL 2B TS SRR 1L, SERFH RN (DSC 4, WERA S Ttk A
4 637C ., LB MGLH R AL 2ATHE AR, fEFo HMREE MG ERML A, &
HRE THEZ FREEFERF,

KRR, REEHR 16 x100mm A LRI EA — BB &R LH/NSE, F
FiE3~4g A4, REHEE L BEY 10mm fbH, RFEEER 1 Rl &5 g
BT E p b, LT, BIHMESEE27x107°PatESE, REEAAGHER
R E 1.013x 10°Pa, % ib it B4 E R
99.999 %1y i Al w U P 5E i 2 nPkist, [H
SHLFERERBORE EEBKL, EE80
HfaRHE. &BBRLE, BEEBKE
HL BT DR BT el I
fEd TR N, 4 T8 1 58 il 3 3 o R
mEIRMELFITE o AL, LAERBEERE
GBI A BUR SRR, MR
THRAZBNGEL. BEIRE S, A&MNE i S
BE R B SCIT-2 RILL SR AL Wt QR

TREH LG & SRR X, LERE re
B fE R W LG e, BRIFHEiT DSC 447,

MELRESEBREEAAMKAHTEE, 1 BT AR R B R
DSC o 4 i h fn & K K & #5 6l h I H7EE: 2 HIR; 3 RIS
0.33C /s, DSCIAFEE gt 17 H A4 4 BIRELE; S LSMMREG 6 AZARYE
7, 7 it Ar B

2 ERZRHH

S REAEBREBEORDF R FEXSEERFKET, REEBURIE
bl fEd% Wbtk h, RS AA R R T 3 0

I, =1exp(—1/1) (D
3

ac 0)
I =K‘_exp[————L—S-j—(—, (2)

o KT(AG )

AH AT o7 o7 AC '
[ A r

£6, == jr [jr —+dr]dT 3)

EH, | —RAREUEE | — BERRBER 5 o, — KEREKD

KT 7 ‘o

1729 nh“'KTexp(-AGA )’ (A )1/2

>
I

—~~~
ES

h

—iERT n — ERAEEEE



ASIU B 5 ¢ Wo1a &

¥ o — SRR RS 2R R A R B — R g R
W B IRFE: A0 —(2 + cost)(] — cosO) s 0— g B aF S0 0 B 1 i i

flls K—Boltzmann ¥ #: h—Planck #%: — RS EEERD: T— i y.:? r— ibf
Rl NG, — WA s Sl — 8 LT R T — s 2 — I 4H
Lt {'&‘*HELH\?

MAELRVF I, AR L BN R &R . G hid ST
AETERIRE B NN E B bR, FIRA SR PR 1 2 R RE ) % AN AR [l S 0T
B, EITEERE BN h & & AR, A s Brioiet, W TR&&RS
Frbor R d k. TR KRR DR Eed o Ml A S BULR KB IKE) 'k A4z
ESURCS B RCREAOIVEY 3L

AW & 1 IR R AIBIY TONIT & & AR LA E FREfTiR (L, WA RA

W& 200 Gty b o 8 R Ay A T RS RS R T R e R G TR I T D 18 2
/J& 2RS4 AR DSC 2r fir i £k
F1 RERMENREL

H AL wes

Wi

\
1 \ N AlE, 23%+KC 147%+NaCl 30%

EY NuAlF, 66%+NaCl 44%
#z2 AY-NIi GRS LIZREZISE
woE & e 12 (230
Lo DR AfEME o | G eEE e | AR C Lo
0l ’; 2 f 48 10 50 7y 1
T A A T A O 120 43
B T 70 9%
T T T o | e

&2 EIB, 2 &M Al-Y-N
R AR P RO o & TR T REPUR SN
S5 (ER o Sl B 3 (A R EA OB U RO | N (T %
VBRI b, R TR I T B R &
Na,AlF,. ‘EREH QHWIRR AT E& S
M ALO- WS M e 4R Me, i X564 &
Wi b e IRgk ., AEIRATRRIE
WK A i NaCl, KCH BRI s ok Rt
YR A P TE AR ) A S A S AR

Mo 2 S e i (Lie WA B & 1 i | L | | )

o NaAlF, RN nﬂ?({&rmiif?{k‘ﬂﬁi‘i?/? 510 530 550 570 590 610 630 650
BT Bt TR TR (iR I R PRk BEECC)

FRGE L /b P@mwwmfﬁmjz%ﬁmm 2 e ibikkEr DSC ek

A T 5% -

AL 20RO S 3 [ 3 KW, BEE & &l EH K,



94 BREE: KBBRESHA SN LRELS ASI1

AEMHAARN ML, B8, HESBEHGEL, WHT /e E TFhREE kil
R THREER B THAMMAN. RERK, dTXRHLEERELBESREILHTE
BRI ELR B, HWAR MERMEANT, XMALERSAEEBENERIR, M
ZETHRESE BRI LR &,

B3 RS TR S

(@) AT=9.8C; (b) AT=10.1C;
(¢) AT=745TC; (d AT=178.1TC
3 & B

(DEBHIFHEEMST, KER AIBIYIONI7 HEA ST @ T LI Kb G 8%
e, HEBXIHERE 78.1C,

QRS R LT &S Rm e E R,

(Ve B R B 2R PR R, 605t o8 T A4 o R 6 5 OO0 400 40 4 1 2B R AR 32 4 T T A i
ot B, TiA%2 4 Ba AR IR 6l

8 % x #

! Gencang Y, Bingbo W, Yaohe Z. Denucleation and High Undercooling of Ni-B~Si Alloys. Cast Metals, 1991, 4(1):
2~6

2 Bingbo W, Gencang Y, Yaohe Z. High Undercooling and Rapid Solidification of Ni-32.5%Sn Eutectic Alloy. Acta
Metall Mater, 1991, 39(6): 1249~ 1258

3 FEEHK, BHE, FREM NI-73%Si-22%BA&BRA R SEESRENE. M ER, 1991, 129): AS06~
A5l

4 Mueller B A, Perepezko J H. The Undercooling of Aluminum. Metall Trans A, 1987, 18A: 1143~ 1150

5 Turnbull D. Kinetics of Solidification of Supercooled Liquid Mercury Doplets. J Chem Physi, 1952, 20(3): 411~424



