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Influence of melt superheat treatment on
directional solidification microstructure of Al-4.7%Cu alloy

SI Nai-chao, SUN Ke-qing, WU Qiang

(School of Materials Science and Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: The influence of melt superheat treatment on the directional solidification microstructure of Al-4.7%Cu(mass
fraction) alloy was studied at 750, 850, 950 and 1 050 C, respectively. The characteristics of the melt were measured by
integrated thermal gravimetric analyzer. The results show that the primary dendrite arm spacing of the superheated
samples at 950 and 1 050 C decreases 31.2% and 36.2%, respectively, compared with the sample treated at 750 C.
Along with the increase of melt superheat time, the primary dendrite arm spacing decreases and the microstructure is
refined. However, if the melt stays at low temperature for a long time, the primary dendrite arm spacing increases and the
microstructure coarsens, which indicates that the effect of melt superheat treatment on the morphology of directional
solidification microstructure declines. The radical reason is that the superheat treatment makes the alloy microstructure
changed.

Key words: directional solidification; superheat treatment; primary dendrite arm spacing; melt structure; solidification

microstructure

S [ k[ g A P B i < 9 B R T I8 20
JEHEA I o AZBA ST AT B 45 i T AR K
[ S TS S AR B 1 g 2 PR 2 el T3 1o
BERIHOR BT B LY HAT R R AL i AL PR RE Y
FEEL, PRI e AR DR 2 T IR HOR P TRk,
B 5 [ Bk [T B AR (K A e, R R0 e o] () S B it A

Igis B#A: 2006-10-28; f&iTHHEA: 2007-01-17

TR A,

YAUINTY AN RIS RS R aN b uN SN 4T EER2AE I
PEREHA LR, U AL M R — 2
X G AR AT i Pk L (BTOP)Y . fIfil§ BTOP T
2 WA SIS S T A A RARZE 200~400 C
(Kol SR RO, SRRV 313 & 4 DR LR kAT

BIRAEE: W9, B BiE: 0511-8780194; E-mail:snc@ujs.edu.cn



548 PR R AR

2007 4 4 A

e o W TR I T A A A 2 By SRRy, A
I S48 P55 B S AR T R AR 528, T 5 M
Al A I L i S I P e ee R DO p 224N v
PACH SR T KR TAE, EEERT ALSI &
4. Al-Cu 54 Cu-Zn-Al JEARIEIZA 4 M Ni il
e ol AL B S AR e R, (HEI R B
ik B A B 1 52 ) it [ A1 R S PERE I AN £
[F] I BTOP .2 BUAR W] T it s A4 B X 7€ [v) gk [t
A A TEREM R ANYER], {H BTOP LZ2%
A HE BRI BB B AR R . i H, WSS
PERIE TS B S A I LS B 45 5
e AR (M Bk R I At — bt

RANEFAEITERA S Hhbid @& T,
TIF A A I Al ST 52 T e [ 2 2R W s ), IR R A 1A
Tk ARG SR 5 ) S [ 2L 2R (% Y ZE AL

1 XIe

S A SE A 99.99 % [ HLMFER AT 99.999 % (1]
LR 0 T2 SR PR 3 A BC I T 08 3 Ui R i, SRS TE
PRI E [ V% 5 ) ol ] 43 A BB T 3 P 2 1] ] A e 761
P BERHRRE . 4 TAEEERE . WP FE T E
DRI A (R R4 PF T WS At FAGLEE O 0] 7 T 5k 1] 4
UM, B2 2 LS 0 M PLE R vy, THIEE
FEARIE RORBE 0, (ERRRSE I fE T, B2 Hm
WA O I ¢ JRIIEAHI A 0y, (AR R %
vo NHEAT 52 e, DA 6 [ 3 T iy o 2 5 68
P R T Z R FE AR AL IEE 0,=750 C,
vo=90 um/s, =60 min, 6 5%} 750, 850. 950 Fl
1050 C.

W B E AR e AR R 2B K 50 mm (AL Tk
K REZ 2 20 mm [RIAE i, ol R A v R A A 1 1)
2 B Mk . SR V(HF): V(HCI): V(HNO5)=2:3:5 ]
JEE AT OWAR 1k, E NIKON X062 Wi b
HATHLER S IR, R Al AT DO & £
— WA B . K STA449C £ & #4 o M A3 52
Al-4.7%Cu 43 1 R BB B S AR AR B

2 EREELZSHBIAE

TR G AR UL LA S, SO RS Ay
SR AT BN T I IR AR DT S 2] B3 28 5 1)
BEMAZ, Pk, O 7HE IO ORR, T

bt A g ) O SOR SE B b B AR, I 1 B

To heat for To cool for
f) time, to To maintain f time, to
acquire high temperature » acquire low
temperature for 1 time temperature
melt(#;) melt(&y)

Cooling by l -
To withdraw | cyclic water | To maintain
for £, time [* temperature
- for #, time

1 JE AT AAEEE T 2R

Fig.1 Schematic diagram of melt superheat treatment
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Fig.2 TG-DSC curves of Al-4.7%Cu alloy
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90.0 pm/s
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Fig.4 Influence of melt superheat temperature on directional solidification microstructures of Al-4.7%Cu alloy: (a) 6=750 C,

241=230.9 um; (b) 6=850 C, A4,=185.2 pm; (¢) 6;=950 C, 1,=158.9 um; (d) 6,=1 050 C, 1,=147.4 um
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Fig.5 Influence of melt superheat time on directional solidification microstructures of Al-4.7%Cu alloy: (a) £,=30 min, 1,=244.9 pm;
(b) ;=60 min, 4,=185.2 um; (c) ;=90 min, 1,=168.0 um; (d) £=120 min, 1, =154.9 um
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Fig.6 Influence of holding time of melt under low temperature on directional solidification microstructures of Al-4.7%Cu alloy: (a)

#,=30 min, 4,=175.0 pum; (b) #,=60 min, 4,=185.2 um; (c) #,=90 min, 2,=194.1 pum; (d) £,=120 min, 1,=233.3 pum
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