£ 17 REMFER L

THE 17™ ASIAN FOUNDRY CONGRESS 2 HEaR
AFC Part 2: Non-Ferrous Alloy

WREIED . MARASHIEEENmREE TC4 K
axARMNFERErI= N
EXtk, BREE, I3, BN, FEF, HET

QRN REMNNES TESEMR, A &M 471023; 2. FEEBRHIMRIS LM IR BEERRIF L, A
m &PFH 471023;3. RIEETHIMBRMGBRAT], A %A 471039 )

O @R R ). TCA Ry R TS AN TiC H5aH, K B2 R Begh w44 il & A R TC4

e, AT TR BUE R )RR S i . 45K, R 30Mpa Be4h [k I IERTE TC4
i & R AR IR 4 TCA KA &BURFE A H] 98%LL b, HUhiskE 494.6Mpa , fififE 419HV, BT LEE
JIRe4E TC4, BEALTAFIN TCA B ERELE TCA; BRI TC4 Ry R e 55k & & 1 R 20 B AHAT o« A1
MRS LR, FE A D& TiV A 53R0E TC4 MR RREEER G4 AEE, TN 4%TiC W5t )5,
m RS B WA, TiC A ARAE f SR B EE AR, BERE W4T, PuhisR R AR .
KEEIF: TC4 kA4 TICHEuAH; HURRY: BUKEE; RiMESA

Effects of sintering pressure, powder morphology and reinforcement on
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Abstract: By adjusting sintering pressure, TC4 powder morphology and adding TiC reinforcing phase, TC4
titanium alloys were prepared by vacuum hot pressing sintering equipment, and the microstructure, density and
mechanical properties were tested and analyzed. The results show that the density of powder metallurgy TC4
titanium alloy prepared by 30Mpa sintering pressure and spherical TC4 powder can reach more than 98%, tensile
strength of 490Mpa, hardness of 419HV, Administratorwhich is obviously better than non-pressure sintering TC4,
slightly better than irregular hot pressing TC4 powder sintering TC4. The microstructure of spherical TC4 powder
hot pressing sintered titanium alloy is a basket structure composed of  phase and o phase, and a small amount
of TiV phase is distributed. Compared with spherical TC4 powder hot pressing sintered titanium alloy, the grains
are refined significantly after adding 4%TiC phase, the TiC phase distribution in the grain boundary plays a
second phase strengthening role, the hardness is significantly increased, and the tensile strength is slightly

increased.
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Tab.1 Chemical composition of TC4 powder (wt%,mass fraction)

No.
EE (%)

Ti
Et al.

Al
5-7

v
3-5

Fe
0.02

C
0.05

N

0.02 0.001 0.4
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Fig.1 (a) SEM picture of TiC powder (b) SEM picture of TC4 powder
(c) Spherical TC4+TiC powder after ball milling (d) Irregular TC4+TiC powder after ball milling
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Fig.2 Vacuum hot pressing sintering furnace and mold physical drawings

(a) Physical picture of vacuum hot pressing sintering furnace (b) mold physical drawings
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Table 2 Experimental process design table
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Fig.3 (a) SEM image of vacuum sintering (b) Irregular TC4 powder + vacuum hot pressing sintering

(c) Vacuum hot press sintering + spherical TC4 powder
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(d) SEM image of TiC particle enhanced phase
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Fig4. Results of density calculation of four kinds of materials
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Fig.5 SEM image of spherical TC4 powder + vacuum hot pressing sintering
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Fig.6 (a) (b) (e) (f) (i) (j) Itis a TEM image of bright field containing 4% TiC particles (c) (d) (g) (h) (k) (D) Is the diffraction

pattern corresponding to A, B, C, D ,E and F
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Fig.7 Microhardness and tensile strength test results of four specimens
Microhardness test results of four specimens (b) High tensile strength test results of four samples
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