523 B 1
Vol.23 Special 1

TERERERFIR

The Chinese Journal of Nonferrous Metals

2013 4F 12 H
Dec. 2013

TEHES: 1004-0609(2013)S1-50277-05

TG6 3k 5 E 8IS ERE 55 14 6E

& 4B, REYW, & #, &

(ALt AR TTEE,  dEat 100095)

X

B E: W5 600 CANE N J 4 REUK)&AE T TG6 Bk a & im A 7 vEhe, I 1 fa Banh i 57 7 0 3 ik
TS . SRR BNOJH(R) A 0.1 B, TG6 A a6 IHAREIE 57 I A 365 MPa, ikt FHRFE I 57 BB 4 220
MPa, FUZE S HUBRIIE D8N SeI IR R 97 R8O AT —A, IR, SRR e ER
A ZMIITREONT: ALIE 7RG FEDX AT W] BI85 4%y A IR RAL, BEARAY R TZ RN, ey ek %
I, JEIE A INTE ;s TG6 A 495 55 Wi e S WM W 244 1L

KR TG6 k&4 MR R, mFRRST: IR SR IESR

FESES: TG146.2 MHRFREED: A

High cycle fatigue of TG6 alloy

LI Juan, CAI Jian-ming, DUAN Rui, HUANG Xu

(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The high cycle fatigue (HCF) of TG6 titanium alloy was investigated under the condition of different stress
concentration factor (K;) at 600 ‘C. In addition, the fatigue fracture surfaces of the alloy were examined by scanning
electron microscopy. The results show that the high cycle fatigue limit strength for the smooth specimens is 365 MPa,
and that for the notched specimens is 220 MPa, indicating that the alloy has notch sensitivity. SEM fractography indicates
that the smooth specimens have one inner-specimen initiation of fatigue cracks. However, the notched specimens have
multiple initiations of fatigue cracks across the surface. In the domain of fatigue crack growth, fatigue striations and
secondary cracks are distinctly visible. As the length of crack grows, the width of the fatigue striations increases. The

fatigue fracture mode of TG6 titanium alloy shows a feature of ductile fracture.
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Fig. 1 Microstructure of TG6 titanium alloy blisk forging
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Table 1 Mechanical properties of TG6 Titanium alloy blisk

forging
Temperature/'C ~ o/MPa  ¢yo/MPa  05/%  op/MPa
20 1010 943 12.9 1 401
600 647 533 13.8 977
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Fig. 2 S—N curve of TG6 alloy of smooth sample at 600 ‘C

and K=1
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Fig. 3 S—N curve of TG6 alloy of notched sample at 600 ‘C

and K=3
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Fig. 4 Fatigue fractographies of TG6 alloy of smooth specimens at 600 ‘C (R=0.1, 380 MPa, N=7.068 X 10°): (a) Macroscopical
fractography; (b) Fatigue crack initial stage; (c), (d), (¢) Regions of stable crack growth; (f) Fast fracture zone
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Fig. 5 Fatigue fractographies of TG6 alloy of notched specimens at 600 “C (R=0.1, 250 MPa, N=9.315X 10°): (a) Macroscopical

fractography; (b) Fatigue crack initial stage; (c), (d), (¢) Regions of stable crack growth; (f) Fast fracture zone
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