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Relationship between precipitate and creep property of
Ti600 high-temperature alloy
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(Titanium Alloy Research Center, Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: According to the characteristics of precipitates, five heat treatment processes were designed for Ti600 high-
temperature titanium alloys, and their creep properties and microstructures were tested after various heat treatments and
creep exposure treatments. The results show that, after solution treatment, there is an increasing creep resistance and a
decreasing creep dynamic ageing effect with increasing the ageing time. The alloy shows the strongest creep resistant
effect when phase o, forms in Ti600 alloy after ageing treatment for a long time. The Si element in solution or in silicide
shows creep resistant effect, and the former is the dominating condition of Si element. The different ageing times indicate
different level dynamic creep strengthening effects for alloys. However, the dynamic ageing strengthening effect is
accompanied with diffusion effect, and this diffusion effect counteracts the dynamic ageing strengthening effect. Thus,
for creep properties, Ti600 alloy should be used under sufficient aging condition.

Key words: Ti600 alloy; high-temperature titanium alloy; creep; precipitate

KA By, AEERA G A o5 A R R E Y M
P, FEHTHBENUS RKSHUE AU EAR w5
MU S22, ANl iR o 4, 1T LAR ) A8 bk
REPUI TR, e RSIHUHEEL . HAT, & EH
FERFRIRITIT & 600 C il Bk 4, W26 M i) Ti-11001"
YEE ) IMIS34PIAN R 2 W i) BT36D 4 4 0 7RI 411
EAENSER F, FRERIF RS T RA B MR

R AR A4 Ti60™ N Tie00. T, Ti600 &4 i
VUL (4 BT IT A Ti-1100 &4 LRl T
—FE TR RN SRS S, BT
Ti-Al-Sn-Zr-Mo-Si & & 4. W TN, %
B ARt i v B IR BLR AR A PR o LE BT
AR AR 20 %) Ti600 2 4x ffHhka s P Re
AR PEREEAT T ) 2 R, R A i AR P RE R 5

HEEMEB: ERBESHEHRIZE B H (2007BAE07BO1);  [E 5 2T 3ERIIF 7T & & vkt B3 H (2007CB613807)

ks BHEA: 2009-12-09; 1&iT HH#A: 2010-06-01

BIEMESE: A, TRW, 4 fif: 029-86231078-401; E-mail: nwpu_xsw@126.com



2045 11

FALAE, S Ti600 wrli Bk A AT A S IR AR RER K R 2143

T, BAFEAERR Ti600 F <P AT H A BEAT BT PR
PRIV, G Bl AR R Bh AT L AR 1 BE R
EMPSEAAFRANII . BT UL LR, ASCYEH AR
Ti600 & AT IR s b /s, Bt 5 Fhdd
BREARIRE, WA BAEAN [ AAE BRI AT ) 5 i A
PERERISC AR, WEFEAE RA Tie00 & eAe il il T
feftHiete T Ny, HERRA ek, X
AR & IR T URAT €S H M {E.

BT FHAREE A 600 kg Ti600 4 4:454¢, JFIREHE S,
KL PIHIX LB BT d16 mm [RHERF 23 534 T AN [
A (AR PAE B T Z WL 1), ARG T iE AR s
B, WEASAE A 600 °C, 200 MPa, 100 ho OM(Z:AH) 1
TEM(iZ i FLBE) ISR 70 1) & /£ OLMPUS PMG Jt% i
HEEF JEM—-200CX AU S B T AT . SAHKE 1l
FI4 10%HF+ 30%HNO; + 65%H,0O(1F4 73 %0) .

2 R

21 ERTIEEE
BATER | FTAUIR R B T2 F (A b f
W | PR, Sidd 1 AE 1AL, TR

R 1 Ti600 GG AR FIHAEELT 2T (AR P fig
Table 1  Creep properties of Ti600 alloys after different heat

treatments
No. Heat treatment &/ % &/ %
1 1060 'C, 1.5h,WQ 1.576 1.255

(1060 °C, 1.5 h, WQ) +
2 1.767  1.429
(600 °C, 1 h, AC)

(1060 C, 1.5 h, WQ) +
3 1154 0.848
(600 °C, 8 h, AC)

(1060 °C, 1.5 h, WQ) +

4 0976 0.674
(600 'C, 100 h, AC)

(1060 C, 1.5 h, WQ) +
5 (600 °C, 100 h, AC) + 1.618 1286
(760 °C, 2 h AC)

Note: g is total creep strain; €, is residual creep strain; Creep parameters are
600 C, 200 MPa, 100 h.
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Fig.l Creep curves of Ti600 alloys after different heat

treatments
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Fig.2 OM microstructures of Ti600 alloys after different heat treatments and creep exposure processes: (a) Heat treatment 1;

(b) Heat treatment 1 +creep; (c) Heat treatment 3; (d) Heat treatment 3+creep; (¢) Heat treatment 4; (f) Heat treatment 4-+creep;

(g) Heat treatment 5; (h) Heat treatment S5+creep
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Fig.3 TEM images of alloys after various heat treatments: (a), (b)TEM images of alloy after heat treatment 1, showing rare earth

oxide(a) and precipitates distributing along dislocations(b); (¢) TEM images of alloy after heat treatment 2, showing precipitates

distributing along dislocations and interaction of dislocation and precipitates; (d) TEM image of alloy after heat treatment 4, showing

interaction of dislocation and precipitates; (¢) Selected-area diffraction pattern of [0001] o of alloy after heat treatment 4, showing a,

and (TiZr)sSi; precipitates; (f) Bright field of alloy after heat treatment 5, showing motion-impeding of precipitates and grain

boundary on dislocations
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Fig.4 Relationship between dislocation and precipitate during
creeping process: (a) Linear distribution of precipitates and
dislocation; (b) Interaction of precipitates and dislocation;

(c) Separation of precipitates and dislocation
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