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Effects of Mo, V and Ag additions on microstructure and
mechanical properties of powder metallurgy Ti-5Al alloy

XIAO Dai-hong, YANG Bao-gang, SHEN Ting-ting, YUAN Tie-chui, HE Yue-hui, WANG Shou-ren

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The powder metallurgy (P/M) Ti-Al-Mo-V-Ag alloys were processed by powder metallurgy using the blended
elemental (BE) technique. The effects of Mo, V and Ag additions and sintering temperature on the microstructures and
mechanical properties of the Ti-5Al alloys were investigated using optical microscope, scanning electron microscope and
mechanical properties tests. The results show that adding Mo or V elements improves the compression strength of the
based alloys after sintering at 1 350 ‘C, and Ag element addition decreases the properties of Ti-5Al alloy. However,
adding Ag element with Mo and V elements increases the density and compressive strength of P/M Ti-5Al alloy. The
relative density and compressive strength of the Ti-5Al-4Mo-4V-5Ag alloy are 96% and 1 782 MPa, respectively.

Moreover, the sintering temperature also affects the microstructures and properties of the PM Ti-5Al based alloys.
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oGP P P A ST EM AR SR EGERE #HEEN | mm/min. W7 AL/ FEI-Nano230 %13 %
FEY, ik, ASEFRIR AR AASIE SR s LT,

Ti-5Al 354, IR RES, W5 Mo, V Hl Ag 5% E1 WA LNL LA

(RS T B AN [ o8 5 0 S 0 HE AR G I A 23 5 Pk e Table 1 Nominal composition of samples

Wi, A SERR TMEA =R AT S % . Alloy Mass fraction/%
No. Al Mo A Ag Ti
1 ;gﬁ 1 5 — — — Bal.
2 5 4 — — Bal.
I kB 404 OB ZE 1 581, TRk 3 > - - > Bal.
B AR, AR BUR. BRSSO, TR 4 3 - 4 - Bal.
RERSF43 5% 48, 1.5 2.64 0.7 ¢ 74 pm. FHERCLL > > 4 - Bal.
6 5 4 5 Bal.

FREMy A , 2647 B RS AL P i i R A TV
24 hJ5, {ERCETIRAATTRACEE . TS Rk AR
FHANBER B, FEHh 300 MPa. JEH7E 5 MPa 2 ZERG540H

FAABE P TR R L, BedsibE i 1 150,

1250 1 1350 'Co be&t ot i R BT EOREEHEK 21 &S HMAR

P&, RREE SRR Kroll 70 vk 3 E 34T A1 3 PRSI B T S AH AR 2L 1, 2
& RAFMAFES RS R d 6 mmX7 mm, M1 3 Fros. WS, EMERERE T, ANFEB K

T T ‘

’

1 R 1350 CREG R IIBAHHZ
Fig.1 Optical microstructures of samples after sintering at 1 350°C: (a) Alloy 1; (b) Alloy 2; (c) Alloy 3; (d) Alloy 4; (e) Alloy 5;
(f) Alloy 6
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Fig.2 Optical microstructures of samples after sintering at 1 250 C: (a) Alloy 1; (b) Alloy 2; (c) Alloy 3; (d) Alloy 4; (e) Alloy 5;

(f) Alloy 6

Ti-5A1 FEEGIALI AR . £ 1350 ChediE(LE
1), BEERMEGEICRBAR, & fLEEE & &
WAL BARE, 54610 o WG48 TN Mo i)
a2, WA SHIRLEG B BRI R o AHALK
wAgaa 3, EEERE B G4 1E
BRGNS o FH DR B, TG4 5 2 MR atp
WASHL, B o ML J5IG B kL. BRI
Roa ML a A S HFEIS Moy VL Agif, &
4 6 WA LU BRE 2 21 2% (Widmanstaetten structure),

XFPHL RS p kL PR o A o 4R 4
1 250 Chesifm(WIE 2), & 18 aGE, G483
LB A2 B, &6 2 5 4 I TEZEAGUNSE

Bio MR B, B4 S ARIIN atp RESL,
M4 6 MAZUNBES A, YRR E S
1150 ClROLE3), G4 152 hatd, &43
LB 2 ALK, &4 4 MEEAZUNEH o
DR B, G4 5 RN ot XESHR, G
4 6 AL BRE 2 A,

Fihh, AR S A4, ARG T,
SRS B WS4 1, URRaiE %
K, RSN o BA 4, (HERSTZN. 0
B4 2 FIBESEIEE M 1350 CREAEE] 1 150 CHY, L4l
2R T B AIARE, 1350 CH, &4rigig]
o M5 B AL, T 1150 CHY, G4 o .



1268 A G A R

2011 46 H

3 BUREAE 1150 CRes Ja I A4 E
Fig.3 Optical microstructures of samples after sintering at 1 150 “C: (a) Alloy 1; (b) Alloy 2; (c) Alloy 3; (d) Alloy 4; (e) Alloy 5; (f)
Alloy 6
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Fig.4 Properties comparison of samples after sintering at 1 350 ‘C((a), (b)), 1 250 ‘C((c), (d)) and 1 150 ‘C((e), ()
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Fig.5 Compressive fracture surface morphologies of alloys 1(a), 2(b), 4(c), 5(d) and 6((e), ()) after sintering at 1 350 C
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