523 5 10 FEEREBFIR 2013 4£ 10 H

Vol.23 No.10 The Chinese Journal of Nonferrous Metals Oct. 2013

TEHES: 1004-0609(2013)10-2808-09

LR ZE X E [6) 58 [E] DZ483 &5 & BRI 4HLR
HZFHEERI RN

Hor', & & AFEC IRES FESFE, AL’
(1. JLBHER L RZ: MokbRl2 S TR, EFH 110159;
2. hEFREARE SEATFT, PR 110016)

W OE. DR DZ483 A M 2R K ) 2 BRI 5 ,ﬁi%bﬁ BEE R R I, A
UK S TR RN,y RS IR, E AR s S A R S TR BRI BRI £ . BRI TE S
BRI AR A AR, S IRAS Bt b S D 488 e i 5 Bﬁ%#ﬂﬁvﬁi%ﬁ@ﬂ%, B Cr JCH AT REAE 1 72430
ok, HARITTHRMmITRE LI N, Forbh W. Mo JCZ AT W S INTE ;. DZ483 45 IURF APEREBEAAH % 1)
P ST E B AR AR R, A L S B R T RO AR AL, p AR N S A AL
Mo BEERPOER IR, —J7iH, A8 yMNEGEEEN L, JOFRECN, $em T &SRR ERE:
JiTn, T ORI . BRI SRR 2 Ky AT AL R AR R B WE&T/\éﬁ’mﬁ\mam
KHERl: DZ483 il sE MIEEE: AR, MONAR: FrATERE

RESES: TG132 MHRFREED: A

Effects of withdrawal rate on microstructures and
mechanical properties of directionally solidified DZ483 superalloy
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Abstract: The effects of withdrawal rate on the microstructure and mechanical properties of directionally solidified
DZA483 superalloy were investigated. The results show that, with the withdrawal rate increasing, both the primary and
secondary dendrite arm spacing decrease gradually, and the size of y’ precipitates decreases, but the quantity of y’ phase
increases obviously. The number of eutectic and carbides within the interdendritic region increases. However, the
morphology of carbides transforms from blocky into strip-like. Except the Cr element with segregation coefficient of
about 1, the segregation of the elements becomes worse with the increase of the withdrawal rate, especially W and Mo.
With the increase of the withdrawal rate, the stress rupture life of the alloy increases initially and then decreases. The
main fractographic appearance is brittle and tough at different withdrawal rates. With the withdrawal rate increasing, on
the one hand, the size of y' precipitates decreases, and the quantity increases, which improves the stress-rupture properties.
On the other hand, stress-rupture properties of superalloy worsen because of the increase of element segregation, the
increase of the number of y/y" eutectic structure and carbides, and the decrease of the irregular morphology of y’ rafting.
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Fig. 1 Microstructures of DZ483 alloys along horizontal ((a), (c), (e)) and longitudinal ((b), (d), (f)) directions at different
withdrawal rates: (a), (b) 3 mm/min; (c), (d) 6 mm/min; (e), (f) 12 mm/min
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Fig. 2
DZ483 alloy at different withdrawal rates:
(a) 3 mm/min; (b) 6 mm/min; (c) 12
mm/min
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Fig. 3 Morphologies of y/y' eutectic in

DZA483 alloy at different withdrawal rates:
(a) 3 mm/min; (b) 6 mm/min; (c) 12
mm/min
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Fig. 4 Morphologies of carbides (as arrows indicating) in
DZA483 alloy at different withdrawal rates: (a) 3 mn/min; (b) 6
mm/min; (¢) 12 mm/min
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Fig. 5 Effect of withdrawal rate on segregation coefficient of
each element in DZ483 alloy: (a) Positive segregation elements;

(b) Negative segregation elements
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Fig. 6 Stress-rupture properties of DZ483 alloy at different

withdrawal rates

Fig. 7 Fracture morphologies of stress-rupture samples of DZ483 alloy and )’ rafting at different withdrawal rates: (a), (b) 3

mm/min; (¢), (d) 6 mm/min; (e), (f) 12 mm/min
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Fig. 8 TEM and SEM images of DZ483 alloys: (a) TEM
image of dislocation; (b) SEM image of crack produced in
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