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High temperature creep behavior of TC18 titanium alloy
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Abstract: The high temperature creep behavior of TC18 titanium alloy was studied. The conditions of creep experiment
were as follows: applied stress 200, 250 and 300 MPa, creep temperature 400 and 500 ‘C, holding time 72 h.
Transmission electric microscope was used to observe the microstructure evolution of TC18 alloy after creep testing. The
results show that, at higher temperature and higher applied stress, dislocation climbing plays a key role during creep

deformation behavior; at higher temperature and lower applied stress, or at lower temperature and higher applied stress,

the creep mechanism of alloy is dislocation slipping.
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Fig. 1 Creep curves of TC18 titanium alloy
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Fig. 2 Microstructures of TC18 alloy before creep: (a) Lower
magnification; (b) Higher magnification
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Fig. 3 Microstructures of TC18 alloy after creep at 400 ‘C and 200 MPa: (a) Higher magnification; (b) Lower magnification
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Fig. 4 Microstructures of TC18 alloy after creep at 400 ‘C and 300 MPa
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Fig. 5 Microstructures of TC18 alloy after creep at 500 ‘C and 200 MPa: (a) Higher magnification; (b) Lower magnification
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Fig. 6 TEM images of TC18 alloy after creep at 500 C and 300 MPa: (a) Lower magnification; (b) Higher magnification



F23HELHE 1 Tk, %

TC18 kA4 I il i A2 47 4

s115

SRRSO, AT WL BIVF 2 RBT— RIPAT RIS 26,
CMEES o, MDA thTIXLE o Hf
FAAE, ALART RS AN FAC I ZERRAE W2, TR a2 3
IBRAS ™ o Y g H AR 7P I gt b 147
SRV NRY/S o PR A 0 S S M VAG: 2 LT da s
Yo h T ORFF N IR, LRI AL 0RO — A
P AT JEOR IR LA A SR8 I 1 s 4k
SR HER AL IERR, Wb, AR
BHTHAT

3 Zig

1) RS N A N, A i A 2 22
2 It S O LA R R o

2) R N IR LU IR AR W
TR B i, AR AR T RE R o 3 A (i AR L
AREAS IR P

3) R EERLE S NN E N, A A EERS AR
AR RE b AT

REFERENCES

[1] SHENG Xian-feng. Effect of deformation and heat treatment on
properties and microstructures of Ti-5Al-5Mo-5V-1Cr-Fe alloy
[J]. Acta Metallurgica Sinica, 1999, 35(1): 465—468.

(2]

[10]

Editorial Board of Rare Metal Materials Processing Handbook.
Rare metal materials processing handbooks [M]. Beijing:
Metallurgical Industry Press, 1984: 3—5.

KU BIAK K, H ADASIK E, SIENIAWSKI J. Influence of
microstructure on hot plasticity of Ti-6Al-4V and Ti-5Al-5Mo-
5V-1Cr-1Fe titanium alloys [C]// LT JERING G, ALBRECH T J.
Ti-2003 Science and Technology. Hamburg: DGM, 2004:
371-376.

BOYER R, EYLOND R. Application of beta titanium alloys in
airframes [C]// Beta Titanium Alloys in the 1990’s. Warrendate,
2003: 335-346.

BUARE, #L ¥, THBL Ti-5A1-5Mo-5V-1Cr-1Fe kA & i
[0]. Bk TEHERE, 1998(4): 8—12.

WEI Shou-yong, ZHU Pu, WANG Wei-qi. Brief of Ti-55511
alloy [J]. Titanium Industry Progress, 1998(4): 8—12.

JAFFEE R I. Titanium science and technology [M]. Kyoto:
Metall Soc AIME, 1980: 53—74.

HAYES R W, MARTIN P L. Properties of Timecl 555
(Ti-5A1-5Mo-5V-3Cr-0.6Fe) [J]. Acta Metall Mater, 1995, 43:
2761-2772.

ADEK J C, OIKAWA H V. Application of beta titanium alloys
[J]. Mater Sci Eng A, 1995, 190: 9-23.

GIBELING J C, NIX W D. Metallurgy and technology of
practicle titanium alloys [J]. Metal Sci, 1977, 11: 453—457.
JONAS J J, SELLARS C M. Strength and structure under
hot-working conditions [J]. Int Metallurgical Reviews, 1969, 14:
1-24.

(%RiE  FRITE)



