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Highr temperature creep behavior of NiAl25% Cr alloy
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Abstract: The creep behavior and mechanisms of extruded NiAF25Cr alloy at elevated temperatures were investi-
gated. The results of the analysis of the creep data in the temperature range of 1073 71 123 K reveals two distinct
regions of creep behavior in this material. At lower temperature, the creep characteristics are consistent with a
structure controlled creep process where some form of dislocation climb controls the creep deformation. At higher
temperature, the creep characteristics are consistent with mobility-controlled deformation where viscous glide of dis-
locations controls the creep. The apparent activation energies determined for creep in both regions exceed by a con-
siderable amount, the value for lattice self-diffusion in Ni. This can be explained in terms of the simultaneous de-
formation of second phase particles along with the Ni matrix during creep. The second phase most likely deforming

along with the Ni matrix is the ¥Niz Al and aCr phase.
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(a) —Transverse section;
(b) —Precipitation in & Cr particle;

(¢) —Longitudinal section

WP, W 1(c) Proas « @t hsJa &< WA 2
MR AL AT RESE 2 A G < 7 22 PERESR i i R 2 A

2.2 WETITH
KT R ASFNR T B AR S G 5 ds, & seTh
BT NIAFCr &M R (E) . =3 L8



. 1884 -+ oh A (R AR R 2006 4F 11 /3
e S EBERR E) T BLIASR( 1) B y
g 1 (a) 30MPa 20 MPa
E= Exa 1= [ A7 | | 199 Exi_ 1" . 12
A E(Ir l 0 L
. ¢ '5 0.8
3+|Hlj8&m_4| g
A | Fo 2 06
] =
04
|21+L&1hm_4u‘ (1)
5 A Ec 0.2

XH Ewvn iy NiAl B3R Eo o Cr B9
BitE; A WL A= (4 3F)"7.

AR A 15 Exa = 185 GPa'™, Ec = 250
GPa" | XEHIARAX () P BHFEERSE S
NiAFCr 5 PE R E 4 200 M Pa, 1% AH 4k T 7§ Fb
NiAFCr &4 2R M AR R (30 2 ARt | 78 AH
Rz, ERERA S, HHERER L HET
B, FREMWERE 40.04 GPa/K; =JC& 4 NiAl
27Cr M NiAF33Cr L BLRIFEIL S AR5 (1)
R ARSEIG A S R R S SR N

E= 212- 0. 04T (2)

Bl 2 BT 7x i NiAF25Cr & 4 7E 1073 K Al
1123 KSR [ 066 AR B0 N AR 5 0% AR 75 A I OC R, 6%
A HIHIGE N 71 M 20 M Pa £ 50 M Pa . & 3 fTs ki
R SRR I OCER . B 3 TTRLRIL, A4
HIFR IR AT AL T 1077 s~ "0, T A i i A
BB, AR AR TR AT LA E] 107 s 4,

SR AR B B 0 S5 AR REAT, A8 SEPRi AR
Firb, b B RS BRI g Rl A AR PR 3G T
H N, WEAR R AR R 2 KA AR . B, B3 TR
(S IR MR A DR —F . diEE RS
5 A8 AR TE /KT 10% FH4R, T NiAF25Cr A4\
IR AR FFLARY B B A IR T AR I AR R AL . NiAL B A
EMREHE LS Dorn 2, FEIMW NiAF25Cr &
G (RS AS I A0 T 26 5 38 P R I . g 1 9% R mT FH o
FREUEAR 7 FE R A I8, el ok ] DL 2 0% AR A ¢ R
£ —N TR n FIR BT BE Q ap (H o 7E KR I,
RTINS Fe ST 3.6, BeL T 4, VWG 2
HAG IR B SR P il i, A0 iR I, AR N ) $R 405
4.7, #ET 5, UG AR T & AL F 2 ok 1%
HI0 . Wi AR e= Aexp(— Quo/RT ) AT LLIFEE1S
B A I AR R WS BE A 428 kJ/mol, T Ni
7E NiA1 (308 kJ/ mol) I #L e, RN & T
NiAFCr A NiAl A 40 H 40 R IS e .

0 10 20 30 40 50 60 70 &0

Time/h
| o[® S0MPa
40 MPa 30 MPa

1.0+
£ 0.8
g
éum
=

0.4

0.2

0 6 80 100 120 140 160
Timerh

20 4

2 NiAF25Cr £ < ) e AR 0 0 AR 5 i A 4 i 1) 55 &
Fig.2 Relationships between tensile true strain

and time for NiAF25Cr alloy
(a) —At 1073 K; (b) —At 1123 K
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Fig. 3 Relationships between tensile true creep rate

and true strain for NiAF25Cr alloy
(a) —At 1073 K; (b) —At 1123 K
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Table 1 Comparison of creep deformation and superplastic deformation of NiAF25Cr alloy'"”

Homologous temperature, Strain rate/

Maximum elongation/

Strain rate sensitivity/ A ctivation energy/

Deformuation T/ T g1 % m (kT mal" 1)
Creep behavior 0. 65 5.48x 107 ¢ 212 0.28 428
Superplastic behavior 0. 65 2.20x 107 * 480 0.50 130
Deformation Deformation microstructure Fracture surface Rate controlled Deformation mechanism
Creep behavior . Hhomogenheously. Ductile cavities Bulk diffusion Dislocation viscous glide
distributed dislocations
Superplastic behavior Dislocation walls Voids Boundary diffusion Grain boundary sliding
3) E%Yﬂ%ﬁﬂ%ﬁ*, B BNizAl A1 o Cr [9] GuhaS, Baker I, Munroe P R, et al. the effect of an-
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