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Fig.1 SEM image (a) and OM image (b) of Ti-5Al-2.5Sn ELI

pre-alloyed powders in this work
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Fig.2 Microstructures of Ti-5Al-2.5Sn ELI powder HIPed at the
holding temperatures of 800 ‘C (a), 900 C (b), 940 C (c),
1000 C (d), and 1140 C (e)
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Fig.3 Diffusion layers between the powder compact and

container at the HIP temperatures of 900 C (a),
1000 C (b), and 1140 C (c)
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Fig.4 Microstructures of powder compacts with particle size
of 120~246 pm (a) and <74 um (b)
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Fig.6 Microstructure of compacts after HT at the temperatures
of 800 C (a), 900 C (b), 1010 C (c), 1060 C (d),
and 1280 C (e)

2PN B S, 7E 800 . 900 CHALFE JiF i
AR ST RS A S, RREFEEMRES.
1010 CHALHEHENT a+p WIHIX, RN L,
1060 F1 1280 CH#H A5, NaE EHL, FEMIRE
U B SRLA R JE IR K . #E 1010 1 1060 C #A kb HE
Joi s HEH R R IR AR AS R LR ([ P BT o)
FLER R SF /T 50 wm; M #E 1280 °C A Ak HH B A FLIR
IARTTZ, FLERRSF IR, & K48 80 um,
TEAR M o #R AL BRI B 1) X P AL B PR A BB AL R
WIRTFTR, JR4G Ti-5A1-2.55n ELI iR &H —E &
B NG 20 BORL, R SE PSR e s
4%, HEMAREBENETLEWA G g,
BE A 6 B TF s, Ti-5A1-2.55n ELI 344 5 B B A,
Mk B R S ALBR N R a3 ok, BERESANEES T
BepRag LRy, SALIFURRZMK: [WImF,  mr AR BE R AR T
FLIRE R RE. KK WK KA AL R A
JRFEORBE TR, BT R T LB .

TARL A L IR 45 4 25 5 3 R 3 B, ARIR T TR
MEZE. MABS Ti-6Al-4V =4 [l e fLIH — B
FRE I R SF, A S b 55 5 i i sl o fa s 19
P FLBR XK R VE 4 Ti-5A1-2.55n ELI KI5 1 A 10 52
W EANVE R, AARHRNII TS . Er] LA, RIS &

55 11 R B L B ) B, Ti-5A1-2.58n EL 3 AR 42 & R [
HAL PR LA 800 CHNE .

3 & it

1) PAEEE IR FELE 800 CHY, Ti-5AlI-2.5Sn ELI
AR IE R BRI XS BN 99.2%, R UG BRI B A7
1E ; I ER IR E AF 900~940 CHY, K13 T 8 & 8# .
/NI SR 2L IR IR IR L AE pAHIX 1140 CHY,
AT T BUE . B KB IR 2

2) METRREE o XK, B8 Fe fEEMAM
Y HUR BN R . URELE 1000 CHE, Fe % o 2554
FHEEARI) pAR R AR PR B, T EE B4 300 pme. I
FEAE B MHIX 1140 CHY, Fe M HLFEE L 1000 °CH
T 15,

3) M A AR e R (1~ 4 R R ST B o TR 4R R kL
JEE B 0T AR K

4) 15 o HHIX N E 2 HACEE, SRS /NS
B UIPACHEEE FAFE 1000 CHE, D) H B
FLBR .

R

[1] Welsch G, Boyer R R, Collings E W. Materials Properties
Handbook: Titanium Alloys[M]. Ohio: ASM, 1994: 287

[2] Boyer R R. Materials Science and Engineering[J], 1996, A213:
103

[3] Wang Weiqi(F F53), Zhou Yali(J& fli#]). Rare Metal (% 4>
J&)[J], 1997, 21(S): 188

[4] Shi Kun(5: E), Xie Huasheng(#f#£%E), Zhao Jun(i&* %) et
al. Foundry(%i&)[J], 2009, 58(7): 659

[5] Lou Guantao( % %% % ). Development and Application of
Material (#4 %1 HF & 5 B F)[J], 2010, 25(1): 16

[6] Zhang Yiwen(Fk 3 3C). Powder Metallurgy Industry(#} K6 4
TAlk)[J], 2009, 19(4): 32

[7]1 Wu Yinjiang(& 51¥L), Lan Tao(*% ), Zhou Lian(f J§) et
al. Acta Metallurgica Sinica(4: J& %+ #%)[J], 1999, 35(S): 400

[8] Wu Yinjiang(& 51¥L), Lan Tao(*% ¥4), Zhou Lian(f J§) et
al. Rare Metal Materials and Engineering (¥4 )8 #1815 T.
F£)[31, 2000, 29(5): 336

[9] Wu Yinjiang(#51¥T), Lan Tao(*% #), Zhou Lian(J& jf) et
al. Rare Metal Materials and Engineering(##f & JE# £l 5 T
F£)[J], 2005, 34(S3): 406

[10] Li Shenggang(ZE2£KIl), LHongjun( & % %), Shi Jinliang( %

4 l) et al. Titanium Industry Progress(%k Tk it J&)[J],
2011, 28(2): 19
[11] Li Shenggang(Z=2(Ml), L Hongjun(& % %), He Shihuan

References



%59 W

BR ZELE, KyKIA4: Ti-5A1-2.55n ELI &4 B AW 5

* 2259 -

(fT1:#5) et al. Aerospace Materials and Technology(Ffi 4
B I2)[3], 2012(1): 82

[12] Nagai K, Ishikawa K, Mizoguchi T et al. Cryogenics[J], 1986,
26:19

[13] Van S R H, Low J R, Shannon J L. Metallurgical and
Materials Transactions A[J], 1978, 9: 539

[14] Cheng Wenxiang(F2 3 ##), Xu Lei(#% #), Lei Jiafeng(7E X
&) et al. The Chinese Journal of Nonferrous Metals(* [E A
8.4 J8 241)[J], 2013, 23(2): 362

[15] Wu Jun, Xu Lei, Lei Jiafeng et al. Transactions of Nonferrous

Metals Society of China[J], 2010, 20(S1): 299

[16] Delo D P, Dutton R E, Semiatin S L. Scripta Materialia[J],
1999, 40(10): 1103

[17] Wu Jun, Xu Lei, Li Hua et al. Proceedings of the 12th World
Conference on Titanium[C]. Beijing: Science Press, 2011:
754

[18] Umezawa O, Nagai K, Ishikawa K. Materials Science and
Engineering A[J], 1990, 129: 217

[19] Eylon D, Froes F H, Heggle D G et al. Metallurgical
Transactions A[J], 1983, 14: 2497

Microstructure of Powder Metallurgical Ti-5Al-2.5Sn ELI Alloy

Wu Jun*?, Xu Lei', Lei Jiafeng®, Liu Yuyin®
(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)
(2. Chinese Academy of Engineering Physics, Mianyang 621900, China)

Abstract: Powder metallurgical Ti-5Al-2.5Sn ELI (extra low interstitial) alloy was prepared in a container by hot isostatic pressing (HIP).
The effects of HIP temperature, particle size of powders and heat treatment temperature on the microstructure have been investigated.
Particle morphology would be observed in the powder compact sample, with its relative density of 99.2% at the holding temperature of
800 <C. Within the temperature ranging from 900 to 940 <C, the microstructure has developed into fully dense and fine equiaxed grains.
When the sample is compacted in o phase region, significant diffusion of Fe can be hardly observed at the boundary of the container and
the compact; in a+p or B phase region, fast diffusion of Fe in g phase may do harm to surface quality of the powder compact. The mean
grain size and the residual porosity of PM alloy increase with the increase of powders’ particle size. There is no obvious change in the
microstructure of PM alloy after heat treatment in a phase region. Temperature induced porosity doesn’t appear until the heat treatment
temperature rises up to 1000 <C.
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