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Table 1 Nominal chemical composition

of experimental alloys W /%
Cr Co Mo+W+Ta Al Re Hf Ni
3 12 15 6.1 5 0.1 A
3 12 15 5.7 5 0.1 A
RS RO.5
9 «
Q- -—FLL — |- — - — - w0l oL -1
& E S
s ]
32
52
66
Bl HFAAFEREE

Fig. 1 Schematic diagram of stress rupture specimen
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Fig. 2 Microstructure of two alloys with different Al content after complete heat treatment
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Fig. 3 Morphologies of ' phase in two alloys after long-term aging for different times
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Fig. 4 Distribution of TCP phase after long-term aging for different time



F

Vol.70 No.5 2021

‘i —— |
{EE FOUNDRY Em S E

MEPRERE, RI\EXE [13], ¥EBETEW. Mof]
ReETRFER yERFEE, AksAIGEFTvE
RIAIW . MoFReTTHRIREIEI, HAETTRAIIRE
RENERZ BT v ERPITE TTCPIE, EltSAISE
MTCPIEHEESTRAIER.

2.3 A ZEXKEIYEEEE 1120 CH37 MPa

ZHTIFA LR

E5AFMi A EAIS 25 SRR EKEART 2kt
EETEL 120 C/137 MPas 4 FHISA Sap L
FLIEY, mMESRSA SRS KHIIT T8
RIIEINTIPRME, SR LA EENIFAEGIRER
X, STAIGERIFAEDBKEST6.1AI5%, 1000 hi<
HIRE B S IFAEG NN ANIESE EHI50% L .
PUCIBSHIFN S SERF AR SN I EE RN E6
Fim . MMESHNEIE v 1BRZRE1L, v 1BI9ER
EEETNHMO S OMNEE, B) v 18EAESA
FEHFMN M. TUELSTAIS S S v HEER AR
EINREE, Me.1AaEPRARTHINTEZH v 1HE
By ANNK, BEIMIETR. RIMIBEESEK
ATBENNER, BIEERKN vy 1BEEE yiB.
RERE, RIMIBWSRMNEES v BIORRSHEE
BXER, A2y 1BoENF50%), LERT Y’
WFREHL, Rz, WREFELERIMIE, A

IMIBIS RN DN S REEEREA . BRl, &
KPS REMNNIEE IR ERiMEIE
MESEHIEANGESSHLARTEETFIANIRES
___[15]

ERF AT 2 H16.1AIE SRR ARSI IZ P
TRZAITCPIE, 5.7AIEEHTEAITCPEME LT
LARBEATT, AT, RMEaSES &G T ENE
AEMERAK, BHEBIRTCPENIEIIFFEEFEES
AORFAERERB E N FE . X MERRIE 7 Xk [ 14-15]
R DERTCPAETEN S SRR

120

110} - 6.1A1
—o— 57A1
100
90

80

R F i/

701
60

50

0 200 400 600 800 1000
HF AL R ]/
E5 <HEBRIISH FMESTEL 120 C/137 MPaRy
BAEM TS AS S
Fig. 5 Stress-rupture lives of two long-term aged alloys under
1120 °C/137 MPa
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Fig. 6 Rafted microstructure of two heat treated alloys at longitudinal section of fracture under 1 120 “C/137 MPa
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Fig. 7 Dislocation configuration of long term aged 6.1Al alloy under 1 120 “C/137 MPa
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Effect of Al Content on Microstructure and Stress Rupture Properties of
Single Crystal Superalloys After Long-Term Aging at 1 100 °C

WANG Xu-dong'?, YANG Zhong', LIU Li-rong®

(1. School of Materials and Chemical Engineering, Xi'an Technological University, Xi'an 710021, Shaanxi, China; 2. Fugu
County Xuli Mechanical and Electrical Technology Co., Ltd., Yulin 719499, Shaanxi, China; 3. School of Materials Science and
Engineering, Shenyang University of Technology, Shenyang 110870, Liaoning, China)

Abstract:

The two kinds of single crystal superalloys with different Al content, named as 5.7Al and 6.1Al, were
prepared to study their microstructure after heat treatment, and the effect of long-term aging at 1 100 °C on
the microstructure and stress rupture properties of the two alloys were studied. The influence mechanism
of Al content on the microstructure stability and stress rupture properties of the alloys was also discussed.
The results show that the size of ¥’ phase in the 6.1Al alloy is nearly the same as that in the 5.7Al alloy after
complete heat treatment, the y matrix channel is slightly narrower, and the volume fraction of y’ phase in the
6.1Al alloy increases from 65% to 70%. During the long term aging at 1 100 °C , the growth rate of y’ phase
in the 5.7Al alloy is lower than that in the 6.1Al alloy; the precipitation tendency of TCP phase is less than
that of the 6.1Al alloy, so the microstructure stability of the 5.7Al alloy is higher than that of the 6.1Al alloy.
With the prolongation of long-term aging time at 1 100 °C , the stress rupture life of two alloys with different
Al content under 1 120 °C /137 MPa all decreases. After long term aging for 1 000 h, the stress rupture life
of both alloys is about 50% of that of the heat-treated samples. The stress rupture life of the 5.7Al alloy are
slightly higher than that of the 6.1Al alloy.
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