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Table 1 Chemical composition of Ti5Al2.5Sn ELI alloy (/%)

Condition Alloy Al Sn Cc N H o} Fe
Forging Ti-5-2.5 ELI” 45~575  2.0~3.0 <0.05 <0.035 <0.0125 <0.12 <0.25
Forging TA7 ELI™ 45~575  2.0~3.0 <0.05 <0.035 <0.0125 <0.12 <0.25
Casting - 51 2.7 0.02 0.01 0.009 0.05

Note: *AMS4909, AMS4924; **GB/T 3620.1-2007
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Fig.1 Microstructures of cast Ti5AI2.5Sn ELI alloy: (a) as cast
and (b) as HIPed
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Fig.2 XRD patterns of Ti5Al2.5Sn ELI alloy: (a) as cast and
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(b) as HIPed
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Fig.3 TEM image of cast Ti5AI2.5Sn ELI alloy
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Table 2 Tensile properties of Ti5AI2.5Sn ELI alloy at room

temperature

Condition Sample Rn/MPa Rpoo/MPa A% Z/% E/GPa

#1 785 745 12.0 245 121

As cast

#2 790 750 115 220 123

#3 795 760
#4 790 755

175 29.0 123
155 28.0 122
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Fig.4 Tensile fracture morphologies of Ti5AlI2.5Sn ELI alloy:
(a) as cast and (b) as HIPed
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Fig.5 Fatigue crack growth rate of Ti5Al2.5Sn alloy after HIP
treatment: (a) Ti5AI2.5Sn ELI and (b) Ti5AI2.5Sn
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Table 3 Fracture toughness of ELI grade and non-ELI grade cast alloys

Alloy No. B/mm W/mm a/mm (W-ao)/mm Puau/kN Po/kN  Puax/Pq 2.5(Kg/Rpo2)/mm  Kg/MPa.m*?  ro/mm

Ti5Al2.5Sn ELI 1 25.47 50.13 27.05 23.08

Ti5Al2.55n ELI 2 25.45 50.21 26.88 23.33

Ti5AIl2.55n 3 25.30 50.73 24.90 25.83
4

Ti5AI2.55n 25.45 50.22 26.24 23.98

89.50 50.44 177 39.26 97.12 0.88
89.52 5139 174 39.42 97.32 0.89
97.13 56.64 1.71 32.10 87.83 0.72
88.90 47.25 1.88 30.61 85.75 0.69

3 &£ i

1) %t TiISAI2.5Sn ELI & &S5 HIP 4141
I — o AHA R, FXESRHL, HIP HLHH o
Aok, BRRERBERCD, R RS, R B
A iy A A BT 2R

2) & HIP 4bH J5, #5it TiSAI2.55n ELI & & HIHi
i i B AN G M A B AR N AR, BV B B, B
PETE w0 R R AE T HIP A 383 7 e Py 30 L3I i s 1)

& I i N T T B

3) #i& Ti5AI2.55n ELI A& MWy EmT
I ELI 254, P57 RO R RN 2 ELI & 211K
T AR ELN &<, % T A Rk & <6, Jidiifi s /) ELI
REEEmTIEEL &4,

&3 3k
[1] Zhu Zhishou( % %0 75 ). Research and Development of

References

New-brand Titanium Alloys of High Performance for



W 1 XA fe2E: TiSAI2.55n ELI £k & &85 U5 J12 et 7

*103 -

Aeronautical Applications(Hr T fii 2= i 14 B8k & & 4 B 7T
55 J% J&)[M]. Beijing: Aviation Industry Press, 2013: 106

[2] Prasad Y V R K, Seshacharyulu T, Medeiros S C et al. Journal
of Materials Processing Technology[J], 2001, 108(3): 320

[3] Yuri T, Ono Y, Ogata T. Science and Technology of Advanced
Materials[J], 2003, 4(4): 291

[4] Li Shikai(Z==1:¥1), Hui Songxiao(ZZ¥A %), Ye Wenjun(H %)
et al. Rare Metal Materials and Engineering (#7464 )& 41 K}
HT#) [J], 2007, 36(5): 786

[5]1 Wu Jun(8F %), Xu Lei(tk #), Lei JiaFeng(& %K %) et al.
The Chinese Journal of Nonferrous Metals (H E# & & 4%
&) [J], 2010, 20(S1): 299

[6] Wang Xiaolin( - B2 #k), Zhang Zhilong( 7 & J&), Zhang

Yansheng(3k /) et al. Foundry (453 ) [J], 2011, 60(8): 731

[7]1 Cui Zhongqi(4E & ¥7). Principles of Metallurgy and Heat
Treatment( 4 J& 2% 5 # 4 ¥ JF # )[M]. Harbin: Harbin
Institute of Technology Press, 2007: 181

[8] Ma Yingjie(ZyZ£7), Li Jinwei(ZE %), Lei Jiafeng(F & %)
et al. Acta Metallurgica Sinica (&:J@%3%) [J], 2010, 46(9):
1086

[9] Zhang Yajun(7KiE %), Lu Yifang(£ & 1). Development and
Application of Material (#K}FH &5/ AD [J], 2012, 27(2):
14

[10] Ma Yingjie( % £ %), Wang Dingchun( E & %), Wang
Hongwu(F 41 iX) et al. The Chinese Journal of Nonferrous
Metals (HEH A &5 [J], 2010, 20(S1): 414

Microstructure and Mechanical Properties of Ti5Al2.5Sn ELI Titanium Alloy

Liu Shibing®, Lou Yanchun®, Xu Kai?, Liu Hongyu', Zhao Jun®, Jin Lei*, Shi Kun*
(1. State Key Laboratory of Light Alloy Casting Technology for High-end Equipment,

Shenyang Research Institute of Foundry, Shenyang 110022, China)
(2. Military Deputy of Aircraft of PLA in Liaoning Province, Shenyang 110034, China)

Abstract: Microstructure and mechanical properties of Ti5AI2.5Sn ELI (Extra Low Interstitial) alloy were studied by of TEM, XRD, etc.

The results indicate that the cast microstructure of Ti5Al2.5Sn ELI alloy consists of single o phase which is distributed in platelet. After

HIP treatment, there is no obvious change in the microstructure but the recrystallization occurs at the position of defects closed. The HIPed

alloy has moderate strength, good plasticity and toughness. The fatigue crack growth rate of the alloy is low, and only the condition value

Ky can be obtained by testing fracture toughness with specimens of 25 mm in thickness, rather than the accurate value of Kic. The ability of

anti-fracture and crack propagation of ELI grade titanium alloy is higher than those of non-ELI grade alloy.
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