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Abstract: The effects of solution and aging heat treatment temperatures on the microstructures and
stress rupture properties in SRR99 single crystal N+base superalloy were investigated. The micro-
structures were examined by SEM and OM. Creep tests were carried out at a GWT304 constant load
high temperature creep-testing machine, the loading condition being 1010 C/248M Pa. The results
showed that, with the enhancing of primary aging temperature, the size of secondary Y phase in-
creased and the volume fraction of Y phase increased firstly with subsequent decreasing. The higher
the solution treatment temperature was, the lower the amount of remained eutectic Y and the segrega
tion of alloy elements were. The stress rupture lives of SRR99 single crystal superalloy increased first+
ly and then decreased with the increasing of solid solution treatment temperature.
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Fig 1 Microstructures of as cast SRR99 single crystal superalloy () dendrite structure;

(b)Y phase morphology in interdendritic region; ( ¢ Y phase morphology in dendritic core
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Fig. 2 Morphologies of ¥’ phase in SRR99 alloy after solid solution treatment at 1300°C for 4h

(a) dendrite core; (b) interdendritic region

(OF 23 TR U X AR el FPANS
PR ROE LN
R a2 4 e

R R ARG S I
s Y S e

L > SIS
B e X AW
3 o I S ety '.vr.-;’z::b

1)

. BV VI NeN <]
> . PO @ 4O WD
S L SN e
2im By v Heri . s ke 2im_ ESRe AL,

d - .
s ...iv‘—-..":a‘ (e)"'hl"‘.r*:“-- e - -; -0
A o T
o .-:-’: T LR s 4 -‘:".“"l
chmnel )y szgy - wsSSMESs “*TTC0, o
.® .:'-l' iAENE:Sa

- ..
—— g

HH (1] aag
[ -

) - < - -
el ST canmiie e
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(2)900°C /1h;(b)1000°C /1h; (¢)1080°C/1h;(d)1100°C /1h;(e)1150°C /1h;(£)1200°C/1h
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Fig. 3 Morphologies of ¥’ phase in dendrite core after aging treatment at different temperatures in SRR99 alloy

(a)900°C /1h;(b)1000°C /1h;(c)1080°C /1h; (d)1100°C /1h;(e)1150°C /1h;(£)1200°C/1h
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Table 1 T he volume fraction of ¥ phase after aging heat treatment a diff erent temperatures in SR R99
single crystal superalloy
Aging temperature/ 'C No aging 900 1000 1080 1100 1150 1200
Volume fraction/ % 58.6 60. 3 62.5 65.5 62.0 64.6 56.6
, 900C/ 1h 23
1000 C/ 1h ¥
, 1150°C/1h ~ 1200C/ 1h 4
N , s 1295C
1080 C/1h  1100C/ 1h Y , 1300 C ,1305°C
, , 1100°C/ 1h ; 1290C ,
¥ , 1100°C 1295,1300 C 1305C ,

4 SRR99
(a) 1280C; (b) 1285TC; (¢) 1290°C; (d) 1295°C;( ) 1300C; (f) 1305°C
Fig 4 Microstructures after solution treatment at different temperatures in SRR99 single crystal superalloy

(4) 1280°C; (b) 1285°C; (¢) 1290°C; (d) 1295°C;( ¢) 1300°C; (f) 1305°C

, 1050°C/ , ,
150M Pa , 2 , 4 ,1295C ,
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Table2 Stress rupture properties under different solution treatment in SRR99 superalloy

Alloy Creep life /h Elongation / % Heat treatment condition Test condition
209. 11 15.94 1295°C/4h+ 1100°C/ 1h+ 870°C/ 16h
SRR99 216.23 24.84 1300°C/4h+ 1100°C/ 1h+ 870°C/ 16h 1050°C/ 150M Pa
177.92 37.32 1305°C/ 4h+ 1100°C/ 1h+ 870°C/ 16h
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