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Effects of cooling rate on dynamic fracture toughness for
TCA4 titanium alloy

LIU Rui, HUI Song-xiao, YE Wen-jun, XIONG Bai-qing, YU Yang, FU Yan-yan

(State Key Laboratory for Fabrication and Processing of Nonferrous Metals,

General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: TC4 titanium alloys were heat treated under cooling conditions of furnace/air/water quenching at 750, 920, 940
and 960  to investigate dynamic fracture toughness by instrumented impact method. Combined with analysis of both
metallography and fractograph, the influence of volume fraction, of equiaxed « phase and shape of secondary a phase on
dynamic fracture toughness was studied. The results show that the volume fraction of equiaxed a phase in 47%—50% and
short rod-like secondary a phase lead to relatively good dynamic fracture toughness for TC4 titanium alloy with (primary
a+f trans) microstructure under dynamic loading condition.
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1 TC4
Fig.1 Optical metallography photos of TC4 alloy under various heat-treatment conditions: (a) 750 , 1 h, FC; (b) 750 , 1 h, AC;
(¢)750 ,1h,WQ;(d)920 ,1h,FC;(e)920 ,1h,AC;()920 ,1h,WQ;(g)940 ,1h,FC;(h)940 ,1h, AC; (i) 940
,1h,WQ; (3960 ,1h,FC;(k)960 ,1h,AC;(1)960 ,1h, WQ
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Fig.2 Results of TC4 alloy by instrumented impact test
[8]
/
(a 6 ) 920~940 a
960 a
al
3
1)
40~60
(a +p )
Ja  370~400 kJ/m? o o
47%~50% a 3 TC4 SEM
2) TC4 _ Fig.3 SEM images of TC4 alloys after instrumented impact
(a +8 ) ( a« + o ) test under various cooling conditions: (a) 920 , 1 h, FC;
(b)920 ,1h,AC;(c)920 ,1h,WQ
a/
REFERENCES

[1]  MEYERS M A. Dynamic behavior of materialsfM]. New York:



s694

2010 10

(2]

[3]

(4]

(3]

John Wiley & Sons Inc, 1994: 488—566.
GB/T 19748—2005, \%
[S].

GB/T 19748—2005, Steel-Charpy V-notch pendulum impact test
—Instrumented test method[S].
ASTM E604—83(2002), Standard test method for dynamic tear
testing of metallic materials[S].
WIJ 2430—97, Kia
[S].
WIJ 2430 —97, Standard test method for plane strain fracture
toughness Kiq of metallic materials[S].

s .TC4 Kie K

[J1. , 20006, 6(15): 2339-2341.

HAN Hai-jun, YU Rong-li. Relative research of static and
toughness on TC4 Science

dynamic titanium  alloy[J].

(6]

(71

(8]

Technology and Engineering, 2006, 6(15): 2339-2341.
NIINOMI M, KOBAYASHI T. Toughness and microstructural
factors of Ti-6Al1-4V alloy[J]. Materials Science and Engineering,
1988, 100: 45-55.
NIINOMI M, KOBAYASHI T. Fracture characteristics analysis
related to the microstructures in titanium alloys[J]. Materials
Science and Engineering A, 1996, 213: 16—24.

, , B TALS

[J]. , 2004, 33(7): 768-770.

ZHANG Wang-feng, CAO Chun-xiao, LI Xing-wu. Influence
rule of /§ heat treatment on mechanic properties of TA15 titanium
alloy[J]. Rare Metal Material and Engineering, 2004, 33(7):
768-17170.



