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Table 1 Nominal chemical composition of DD425

superalloy W /%
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Fig. 1 Schematic of preparation of creep specimens, SEM
specimens and TEM foils
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Fig. 2 Geometry and dimensions of short-term creep test specimen
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Fig. 3 Creep curves of DD425 alloy at different temperatures
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Fig. 4 v/~ ' microstructure of DD425 alloy at different temperature-stress conditions
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Table 2 Average width of horizontal v matrix of specimens measured in Fig.4 nm

A nag 600 °C/810 MPa 600 /900 MPa

900 “C/200 MPa

900 “C/300 MPa 900 “C/350 MPa

89 145 165

140 144 182




F

‘!t S —t—
{EE rounory LG EHFS

15, BIFEENEINEETERSEEEREAEOT
&N, NEHENZES FmET{001} FEKRES
EEM*kAY. AESHTLUMRE, £ v/v REFKRT
REBREWES . LI, LTLXRL;&EAR%kTE%
TIEEENES (5h) , EEERIIBRERS E’Jﬁ_u
%ﬁtﬂ)\v'ffﬁo SRS, v *EﬂPﬁIJLTﬂﬂEFLM%

: @ RRERT BUBUE, LX@;&/U_%JHTL\
tE.EE @ “KE%R” LBuE, ®RSHL1-3, HEE

PFRR R .

BTk, ATHEESFHIAIBAEAIBuUrgers
%%, BT XCER T2 EN A ERIERE RSB
TSNS, SRIES. 1RIEg - b = 0N,
14%18’JBurgers5Ei_ILM%xE7‘ja [011], TMOfu%E3A9
Burgerssk 2 0] LUFfRE 9a [011] . Ti‘f'ﬁﬁDS%Bﬂ?E:Hﬁ
BoM DA ALSIE NI R BB MNES . thoh, (T
E2#9Burgersskc&E2a [010] . t%EM%E_JLXEEWALL%*

IR MR, an:
a/2[011]+a/2 [011] =a[010] (1)
RS FEE S 1A 389BUrgers R EM &1
97, RBBUE2A e B LI EIRR M . 25
B NS &s e s [001] BYE ™ 70 [o11]
R se i chth B IS IRE . AT, TESERIAIZ
B, XM EEH NN ENRESIETMER AT
B9, MANFXFBAEFEIESL LR IEIETIEE
EHAROMER
S—MHBELO=MFIMCRIBfE, BuE
HEBZFITF [010] 5@, o, £y BPEEIT

000

(a) g1=020;
E5 XJ900 °C/350 MPag&{t R iEas

(b) g2=022;
i R (FE PR T A MR 8 AR 5

Vol.70 No.7 2021

Y, AWNBLO=AFER. LUERIEs TEN
FIRE), HEARUEYT RE—EREN, RTEEAR
EBurgers k2 v EMMUEEHRETIE v HH, HEE

BN —MERIFSHEROVE, REEXN. X
EARYIENT RS, VEBEYBBNEBHAESHT
155

BHRIR, fEy/y ' BHEBRY, LIAWmMEER
RS TIE] v FERTE900 CHIETEET
WH

IXFFFE600 °C/900 MPagefd FRIMEEINFE, EFE
BB F B AEWER T (s MEFBAE, izule
Fimmo IR REEI T BENREZENE; T
v TEFEEBIERE]T “B%ER” fla [010] tu%ﬁo
B2, 600 °C/900 MPaf&4 I RMUE = E 0B
F{ETF900 /350 MPa,TJfF‘FEU IHEEE. o, 5
7£900 °C/350 MPa&f4 M TiEZNA SaRYIAFIELL,
600 /900 MPaTJtFTE’J#mEP#aEEEL “KE%Z%
%" BAYa [110] EBA7EE .

DA L4ERE, TREmiETitiad, HRFM

R3  ESPBAERIGTEXT LS4
Table 3 Diffraction contrast analysis of superdislocations
observed in Fig.5

BfAE  g1=020 g2=022 g3=022 g4=002 Deduced b
1 CIE Mot G i aloll]
2 s Ao B ot alo10]
3 CIR G TG afh a[o11]

(¢) g3=022; (d) g4=002

Fig. 5 Dislocation networks and superdislocations viewed under typical two-beam conditions of foils from specimens tested at 900 “C/350 MPa
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Fig. 6 Dislocation networks and superdislocations viewed from
specimen tested at 600 °C./900 MPa
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Short-Term High-Stress Creep Behavior of a Second Generation Nickel-
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Abstract:

In order to evaluate the use of a nickel-base single crystal superalloy for elastoplastic shakedown design at
elevated temperatures in limited-life applications like hypersonic vehicles, short-term high-stress creep tests
were conducted at 600 °C and 900 °C , respectively. The results revealed that more severe creep strain was
derived on specimens tested at 900 °C /350 MPa (52% of yield stress) than 600 °C /900 MPa (99% of
yield stress). Due to thermally activated effects, rafting of ¥’ phase was found at 900 °C /350 MPa. TEM analysis
revealed that both a[110] and a[100] superdislocations occurred at 900 °C /350 MPa, while only a[100] superdislocations
occurred at 600 °C /900 MPa.

Key words:
nickel-base single crystal superalloy; short-term creep behavior; deformation mechanism; superdislocation
configuration
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