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Progress in the Titanium Powder and Titanium
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Abstract: Different preparation methods and their characters were briefly introduced. A summary of major manufactur-
ing methods and products of titanium powder was given from the point of application, especially the preparation of titanium
spherical powder, which has been the focus of researchers and manufacturers in recent years. The trends of application in
industrial fields were pointed out. The development of titanium powder metallurgy products and their applications in auto-
motive, medical and biologic were also reviewed. Finally, the requirements on market and development of powder metal-
lurgy titanium alloys, the research focus of titanium powder and powder metallurgy products, the new application fields, as
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well as the problems need to be resolved were all analyzed and discussed.
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Table 1 Comparison of process for preparing titanium powder

Processe No. Methods Particle shape Particle size Cost
Hydrogenizing 1 Hydriding dehydrogen process Non-regular Rough, Fine, Micro Medium
2 Magnesium reduction process Sponginess Rough Low
Metal reduction process 3 Sodium reduction process Sponginess Rough Low
4 Calcium reduction process Sponginess Rough, Fine Low
5 Metal-hydride Sponginess Rough, Fine, Micro Lower
Electrolytic process 6 Electrolytic process Sponginess Rough Lower
7 Electrolytic purifying process Multi-angle shape Fine, Micro Lower
Atomization process 8 Gas atomization process Spherical, near-spherical Rough Higher
9 Rotating electrode process Rough High
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Table 2 Chemical composition of titanium powders manufactured by HDH

Series number Type Particle size/pm ~ Fe Mn Mg Si cl N H 0 C
TC-150 High purity Ti powder <150 0.05 0.005 0.001 0.02 0.003 0.02 0.03 0.15 0.02
TC-630 High purity Ti powder <60 0.05 0.0l 0.001 0.02 0.003 0.03 0.03 0.30 0.02
TC-450 High purity Ti powder <45 0.05 0.0l 0.001 0.02 0.003 0.03 0.03 0.35 0.02
TS-150 Standard type <150 0.05 0.004 0.02 0.02 0.04 0.02 0.03 0.15 0.02
TS-630 Standard type <60 0.05 0.0l 0.02 0.02 0.04 002 0.03 0.30 0.02
TS450 Standard type <45 0.05 0.0l 0.02 0.02 0.04 002 0.03 0.35 002
MHDH High purity Ti powder <150 0.03 0.005 0.001 0.03 0.008 0.007 0.02 0.12 0.01
HDH_I Standard type <150 0.010 0.004 0.005 0.004 0.05 0.012 0.012 0.20 0.008
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Table 2 Chemical composition of titanium and titanium alloy powders manufactured by MHR (w/% )

Ti Al \Y Fe Ni N (0] H Ca Si Cl
CP-Ti Base — — 0.11 0.07 0.03 0. 06 0.19 0.34 0.04 0. 05 0. 002
TC4 Base 4.65 3.8 — — 0. 06 0.20 0.30 0. 06 — 0. 002
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PLTif, Mo #3 Ry J50RE, il & B9 Ti-Mo & 4, 4 Mo
TENS5% M 10% B, G4 HBE W o AN, Mo &
R 10% B, G4 PRI Bl 4 510 MPa, 463
22.5% , BAPERLE N 29.8 GPa, ZRGVERBIAT .

3.6 E-—e[9,llv23724]

Ti M AR B Horp ) 7™ i TiH, 3 7F o XE IS 4 )i 2B 77 1
A AR 205, HARIA S L
EIEAE R B WUR ARG Tk R R, 1K 4 @1 W
RETCIFMI N FH 5 SR SRR, U Rl & R 5%
SEPAN9737 1 H AR R 4 J8 A0 ) SRR, IR E A i
TR 4 8 il A S 7 TR RIF R AN BT & Ji o A Sk T e 035,
IR P AL IR G I, 78 ] A aok A e 0 24l T 1 2 ¥ 5
TiH WA, A58 8K, R — R 2 il e 49 ~
76 pm, HER/NF 49 pm By KW & & A BEE T 3% ,
PR AR AR TR IR . L RERRKIGEH
PR TTAT AN Al — B IR 42 08 1 2R 7= A ML RS 45 = i o
HRIFIARE, BREEMLIFE LG TiH ¥y KA R R a5k, ik
AWHRER , FF A A] G 97 S A0 BRORE ST R) 19 S Ak Bk f 2
MARREHEAR

4 % iE

Ti A ARG G TR B AW 1] Fif A J, HESh K A Ti
Uy R o BN 48 i s 2 = I TR OJ ) VA = S o & S ) P
Jr 1) :

(D) Ti ByR AR A, mrERERY 7 10 A . w itk hE
Ti KA o AR — ELRE M AR 4 Ti ™ il R MU B 9
— KRG JUHOZ RN BRI Ti b i) ] £ R A IRK
Y-9/3 s

(2) AWt B A AR G BRI T Ti KA &
PR AR AR e O TR AR T A A AR BAR S
AR, Wi R sOE « SO - WO OB L B
45

(3) sk LA e rm AR il sl R~ 7.
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