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Table 1 Nominal composition of DD5 alloy W /%

Cr Co W Mo Al Ti Ta Hf Re Ni
70 75 50 15 6.2 - 65 015 3.0 #H
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Fig. 1 Recrystallization at the junction between airfoil and platform and at the sealing gear root of blade castings
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Fig. 2 Photo of blade tenon extension section and sketch of 5 loading points on each sample
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Table 2 Loading pressures on deformed points
TiH FERA FEB FELC Sl (FEl1b) i fuf PIkgf

Al B1 c1 1 5
A2 B2 c2 2 10
AR EIY A3 B3 c3 3 60
) s A4 B4 C4 4 100
A5 B5 C5 5 150

AR il A: TCIRK B: fiiftil k C: ik

®3 EARAIBRNGIE

Table 3 Annealing process before solution heat treatment

A () B (fRIEE L)

C (bR 4 )

1100 “C/1 h+1 200 °C/1 h+1 150 “C/0.5 h+1 250 “C/0.5 h+1 200 “C/0.5h

TRk 980 °C/20 h

+1 250 °C/0.5 h+1 200 °C/0.5 h+1 250 “C/0.5 h
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Table 4 Microstructure and recrystallization depth H ( . m) at the loading points after annealing and solution heat treatment

Frah S (IR AIR KL )

g #ngPlkgf
A (JEiR k) B (flkiRiE k)
1 5
2 10
H=319.8
3 60
4 100
H=5(7.3
5 150
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BAXEBERRN DB, SEEREE AR
BEREEERE . MERCEXRERAMELL, H
BNMEEER/), RMBEEX. WNFEP=100 kgffd,

FRCEARHES 39629 pm5388 um, HRCS
H2962% . 1EP=150 kgffiT, HERCEARHER 5

728 wm5561 pm, HRECEHLAI0%. REFERET
BERRAXHFHECHRERS (&S1250 C) , R
DDSEEMEIAIRE (1300 C) . BRLEINE/ENRA
AT ERANENSATEERNDAORKR, £5R
THTIEXFIER, FiERAEBER. EHEEHN
BEaftIEdES, BERBENREIKK, BERER



—tt ry o H
20214 $1280/570% Etgﬁﬁﬁg‘.ﬁ FOUNDRY
®5 HRIWNSHBESRREH
Table 5 Recrystallization depth H measured at loading points
Fedts (AR KR
PlIESA Plkgf A (TR k) B (iR k) C (iR ko)
ER=3 H/lpm El5 Hlpm & H/lpm
1 5 Al 44.3 Bl 89.9 C1 55.8
2 10 A2 64.1 B2 117.9 Cc2 60.0
3 60 A3 293.9 B3 319.8 C3 363.2
4 100 A4 388.2 B4 363.2 C4 629.4
5 150 A5 561.0 B5 507.3 C5 728.7
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Fig. 3 Relationship between recrystallization depth H and
loading pressure P in differently annealed samples
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Fig. 4 Recrystallization microstructure of differently annealed samples
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Effect of Annealing Pretreatment on Recrystallization Behavior of Single
Crystal Superalloy Castings

ZHAO Yun-xing', MA De—xin"?, XU Fu-ze'?, XU Wei-tai', LI Zhong—xing'
(1. Wedge Central South Research Institute, Shenzhen 518045, Guangdong, China; 2. Central South University, Changsha
410083, Hunan, China)

Abstract:

In order to investigate the effect of annealing process on the recrystallization behavior, the as-cast samples of
single crystal superalloy DD5 were locally deformed by applying different loading pressures. Before solution
heat treatment, the deformed samples were pretreated with two different annealing processes, called as LTA
(lower temperature annealing) and HTA (higher temperature annealing) respectively. It was found that the
recrystallization layer formed during solution treatment became thicker significantly with an increase in the
loading pressure. For the samples deformed under smaller loads, both annealing processes had little influence
on the recrystallization layer thickness. For the samples with larger loads, the recrystallization depth in the
LTA samples was slightly reduced due to the correspondent release of the residual stress. In the HTA samples,
however, the recrystallization became even serious. The reason may be that the temperature in HTA process
is high enough to promote the recrystallization even during the annealing pretreatment. The observation on
the recrystallization microstructure confirmed that the formation mechanism of recrystallization is the sub-
crystalline polymerization, without influence of the annealing process before solution treatment.
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superalloy; single crystal casting; annealing heat treatment; recrystallization
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