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Table 1 Parameters of raw materials for hot pressing
sintering
Material Mass Purity/% Size/pum
ratio/%
W 90.09 >099.9999 2~3
Ti 6.05 >99.95 45
TiH; 3.86 >99.95 45

Signat A= HDBSD

24m EHT= 20,00 kV/
| Mag= 200KX

WD = 6.4mm

Date :4 Sep 2018
Time :8:55:26

K1 W-Ti RS oK TR0
Fig.1 SEM morphology of W-Ti mixed powder

£x2 700 CAEKRERERRMNEMNIZERIRRMNEE
Table 2 Concentration of the impurity sintered by the hot
pressing at 700 C for different holding time (g g™

Holding . .

time/h TiH,-Ti% C S 0 N H
39 42 2 690 90 7

15
100 42 2 555 75 7
39 41 2 637 88 6

25
100 42 2 510 68 5
39 45 - 600 29 5

35
100 25 - 498 28 5

BHTCD, TiH 78 Ti B o o B 100%4H B 39% A
FEAEIBR AR . 2 Ti JEORLRIEY A TiH, B, 7£ 700 C
IR TE] 3.5 h 5, b O & & /M4 500 polg LA
T, BAE A 25 E Honeywell 25 [ xR AT Mk 45 & 4
IR 2 B (1 42 1) H AR o
2.2 [EPEC LR LE LR M

fE Al WTIL0 #E4F 1 &, HBR 7 m 4l 2 in
RAFOMAS R AR MR, 78 WTi & 45
MR R P B, JEHL 4 B TiH, 78 Ti JER AL L,
mFE 3 Fron, A E R H e 45 A S O 4H 2R
AL

P 2 N BC AN [F] TiH, & E TR W oK 48 20k e 46
RO L . mT I, BESE TiH, S EIG K, Wk
W T R B A3 A S R SF RN

& 3 N BC AN [|] TiH, b7 H R TR M oK 48 205 e 46
JE ) SEM S mFHE . WL, b 4 MCLL Be S 5
FESL BN 3 AL URLIR (1 5 6 X N R
FBURL, A5 JBURL IR 1) AR €5, X 355 Ay [ 5 11 15 148 A 4
B (W, Ti) A, TS & XY R Ti ki b iEAN T W
JEF T A3 2 (8 A & K Au(W, TiYA . 24 TiH, & 39%
I, B A IR & AR Bu(W, T AR A7 78 B (R 41 4R = 4G
M, il 3a fios, MONE W PTELCE Ti ORI K
BEEE TiH, 78 Ti H MG, 48R mEH

®3 AEABEESMARMELL

Table 3 Raw material ratios of mixed powders by hot pressing

(]%)
Material ~ TiH»-39% TiH»-58% TiH»-78%  TiH,-90%
w 90.09 90.09 90.09 90.09
Ti 6.05 4.16 2.18 0.99
TiH, 3.86 5.75 7.73 8.92
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BHTIRET, 2 TiH, (5 HA 90%MS, JLF-& AN EI4F- 4EIR
ESA, W 3d o, AT, BEAE TiH, ££ Ti db b
¥R, A4 3 Ao RS A A Z 5 .
2.3 $BFIERIRYEI&

B4l 5 99.9999% . Hi & 2~3 pm. i & (5 Eb 90.09%
e Al W oK M 4L 99.98%. RIFE 43 pm. JRE &L L

9.91%1 TiH, #3 N JE kL, DL 1400 C/1 h+25 MPa B =%
PR T2 4% =gl WTil0 & &4, A+ 700 CHR
I 3.5 h, LR BCR B AR 450 mm. HIEDG
Fiigk (GDMS) faill b 28 L& &, 4Rk 4
Fion, & 44ifEis 99.9993%, A% T AR R AR
[SEANER I

Bl 2 AN TiHz BC G B TR A AR 48 4 e e 46 1 1o 4 21
Fig.2 OM images of the specimens by hot pressing with different proportions of TiH.: (a) 39%, (b) 58%, (c) 78%, and (d) 90%

K3 AN[E TiH, Fic be i BUR B R & PR R4 5 10 SEM By
Fig.3 SEM images of the specimens sintered by hot pressing with different proportions of TiH,: (a) 39%, (b) 58%, (c) 78%, and (d) 90%
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#z 4 GDMS i WTil0 RREELER
Table 4 Purity element concentration of WTi10 alloy by GDMS analysis

Concentration/ Concentration/

Concentration/ Concentration/

Element gt Element gt Element g g* Element Lo g
Li <0.01 Co 0.008 Cd <0.05 Tm <0.001
Be <0.001 Ni 0.22 In <0.05 Yb < 0.005
B <0.005 Cu 0.14 Sn 0.02 Lu <0.001
F <0.05 Zn 0.05 Sh <0.01 Hf < 0.005
Na 0.02 Ga <0.01 Te <0.005 Ta <1
Mg 0.39 Ge <0.01 | <0.001 W Matrix
Al 0.09 As 0.02 Cs <0.005 Re <0.05
Si 1.1 Se <0.01 Ba 0.07 Os < 0.005
P 0.17 Br <0.005 La <0.001 Ir <0.001
S 0.12 Rb <0.1 Ce <0.001 Pt <0.01
Cl 13 Sr <9.2 Pr <0.001 Au <0.05
K 0.66 Y <5 Nd <0.001 Hg <0.1
Ca 0.03 Zr <0.1 Sm <0.001 TI <0.01
Sc <0.01 Nb <0.01 Eu <0.001 Pb 0.03
Ti Matrix Mo 0.22 Gd <0.001 Bi <0.001
\Y, 0.002 Ru <0.005 Th <0.001 Th < 0.0001
Cr 0.28 Rh <0.01 Dy <0.001 U < 0.0001
Mn 0.06 Pd <0.01 Ho <0.001
Fe 1.9 Ag <0.01 Er <0.001
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Preparation of High Purity WTi Alloy by Decomposition of TiH, at High Temperature

Yang Yihang!, Li Jianbo?, Liu Wendi?, Zhang Houan*
(1. Fujian Key Laboratory of Functional Materials and Applications, School of Materials Science and Engineering,
Xiamen University of Technology, Xiamen 361024, China)
(2. Department of R & D, Xiamen Honglu Tungsten Molybdenum Industry Co., Ltd, Xiamen 361021, China)

Abstract: The decomposition of TiH, at high temperature was studied, and it was applied in the manufacture of high purity WTi alloy. The
effect of hot pressing sintering process on the purity of WTil0 specimen was investigated. The effects of the different raw material ratios on
the microstructure of WTil0 were also investigated. The microstructure and impurities of the WTi10 specimens were analyzed by OM, SEM,
CS analyzer, ONH analyzer and glow discharge mass spectrometry (GDMS). The results indicate that with the increase of the ratio of TiH;
to Ti, the gas elements impurity content of the WTi alloy is reduced, the microstructure of WTi alloy tends to be more uniform, and the
tendency of the diffusion of W to Ti matrix is weakened. The purity of WTi10 products is up to 99.9993%.

Key words: TiH,; decomposition at high temperature; high purity; WTi alloy
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