514 5 2 1 HEA SRR 2004 42 H
Vol. 14 No. 2 The Chinese Journal of Nonferrous Metals Feb. 2004

SCEYRE: 1004~ 0609( 2004) 02 ~ 0244 ~ 06

S INH T IsE X ARG 4 Ti &< B 200
WAL LN ap- A

GrEE 2, o uk!, FhRg, BRENS
(1. TR MABEEFREMLE S, K 410083; 2. LA EEIRRK, T 710016)

B FADEEEME . F R AL (SEM) AE S BB (TEM) & T BT T M K Ti & & h i oo x5
SEER I B ALV ) M RE I R . A5 SRR, WA e R T LU IR M A R BUE B SR PR R R
R, A 1.0% Nd( &2 50 IR U 1L 99% , Prhrik/E 1 080 MPa, IEMfI2R 6%, BLH#iE TroAF4V
Ea LR ACE, T & SO B B R o W o 3 R BE R DR 32 B AR TR SR A R b AR R VRO, R
I 1 0 3% RS 65 25 BOM AR BURLR TH R4, 150 R GG 0N LT, SR Mol R BRI PR 4505 1 . BBt s, Tiaé
B S  R BR A LA S A0 Nd S I AR AR #8A Bh T ADRL D) 2 PERE I B2 & . SR & Nd & 4 b8 4 1R B 1 458
BIFE—NEERTCEA, SERRSEREY BN E Nd AR RER TER MY B, Ukl T 8Ersss
JE R BE KR, RO AR T AR ) S PERE 3R .

SRR MAvA: Tidds Wt bt

325 TG 146.2 SCHERFRIRAS: A

Effect of rare earth element on microstructure and
mechanical properties of powder metallurgy Ti alloy
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Abstract: The microstructure and mechanical properties of powder metallurgy( PM) Ti alloy doped with rare earth ele-
ment Nd were investigated by using optical microscopy, scanning electron microscopy and transmission electron mi-
croscopy. The results show that addition of rare earth element can improve the density, tensile strength and elongation of
PM Ti alloy. The alloy containing 1. 0% Nd(mass fraction) has a relative density of 99% , tensile strength of 1080 M Pa
and elongation of 6% . The above mechanical properties are almost the same as those of Tr6AF4V. The contribution of
rare earth element to the density lies in that transient liquid phase occurs during sintering, and the rare earth element can
scavenge oxygen from the powder surface, purify the particle interface and activate the sintering process. The increase of
density, the decrease of the oxygen content of Ti substrate along with the existence of Nd oxides improve the mechanical
properties of PM Ti alloy. However, the sintering temperature for Nd-containing alloy should be controlled properly. An
excessively high sintering temperature can lead to agglomeration of Nd-rich liquids and coarsening of grains, hence deterio-

rates the mechanical properties of PM Ti alloy.
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Table 1 Characteristics of raw powders

Mean particle

Raw powder w(0)/ % Powder shape
size/ Hm
Ti 25.10 0.41 Irregular
Mo 4.96 0.52 Irregular
Al 20. 50 0.36 Global
Fe 4.15 0.63 Global
Nd Al 3. 60 0.51 Irregular
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Fig. 1 Optical micrographs of PM Ti alloys sintered at 1 350 C
(a) —T+6.8Mo-4. SAF1. 5Fe; (b) —T+6.8Mo4. SAF1. SFe0. 75Nd;
(¢) —T+6.8Mo4. SAF1. 5Fe 1. ONd
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Fig.2 SEM images of PM Ti alloys sintered at 1 350 C

(a) —Tr6.8Mo4.5At1.5Fe; (b) —Tr6.8Mo4.5AF1. 5Fe 0. 75Nd;
(¢) —Nd-rich particles; (d) —Tt6.8Mo4.5AF1. 5Fe 1. ONd
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Table 2 Average composition of different regions

(mole fraction, %)

Particles with Particles with multiple layer structure
Element nearly uniform
structure Dark zone  Bright zone  Grey zone

Ti 12.2 37.0 19.3 12,2
Mo 0 0 0 0

Al 0.5 0.62 0.7 0.5
Fe 1.8 2.0 1.9 1.8
Nd 32.0 56.2 45.2 32.0
0 53.5 4.13 32.9 53.5

/

200 nm

K3 = NdPkK TEM B35

Fig.3 TEM images of Ndrich particles
(a) —Intergranular; (b) —At grain boundary
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Fig. 4 Relative density of PM Ti alloy

with different Nd addition sintered

at different temperatures
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Fig. 5 Room temperature mechanical
properties of PM Ti alloy
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