55 44 %55 2 10 W g fl %K Vol. 44, No. 2
2023 44 A IRON STEEL VANADIUM TITANIUM April 2023

B LR A R R TLAIC, MMA R

HOBRFELE OR,R B Y OFE K

(BAE~ A e R ) S e TREABE, DUJI| BEA4E 617000)

8 O UGB, IAREL ¢ B B=3 0 1.2 0 L8 LIRS, SRIFJCIRBESS 9 A i Ti,ALC, #hA . ¥
PRIRIREELE 1000 °C #1100 C FHEa4s = as 3, DR R R B X HA 25 R a2, R E T L LR HT
YRR LIRS B 2% NaCl 8 KC1 X4 O R B45 ] 45 TLAIC, BY2ERERIR2m . B2 AW, FE R4 F, 1 100 C
g T Y Sl e, SR FS AR T2, B2 IR W LA 1100 °C 7 ) Sl Feds, I HB 42 NaCliy
PR T 4RKCL, R AFR A AN B 2 S84 it Ti,AIC #H.5 TiC AHiE 22, iR A T Kt 25 S B )
LRI E DL AR 0 R A BE R L 3 0 1.2 1 1.8 = 2.5 B TRESMAE R P IHEZE 1100 C, 1415 0.5h
W= A s, 1A E] 90%.

KIRIA): TLAIC, B MEARek; JOIERRSS; Jadhk; ai

&4 2S: TF123.2,TF823 ERFRARES: A
DOI: 10.7513/j.issn.1004-7638.2023.02.004

Study on preparation of Ti;AlC, powder using sponge
titanium as raw material

Pu Xin, Zhu Xuejun', Deng Jun, Zhang Yi, Yang Tao, Wang Jun
(School of Biological and Chemical Engineering, Panzhihua University, Panzhihua 617000, Sichuan, China)

Abstract: Ti,AlC, powder was synthesized by the pressureless sintering method with a mixture of the
low-value titanium sponge, aluminum and carbon at a mixing ratio of 3 : 1.2 : 1.8. The sintered
products at the holding temperature of 1 000 C and 1 100 °C and the influence of different holding
times on the experimental results were discussed. At the same time, the molten salt method was used to
explore the influence of doping of NaCl or KCl on the purity of Ti;AlC, prepared by pressureless sinter-
ing method. The experimental results show that the products sintered under the condition with argon gas
protection show the best purity at 1 100 °C. In the molten salt process, the products sintered under the
condition with salt doped still have the best purity at 1 100 °C, and the purity of the products doped with
"NaCl" is higher than that of "KCI". Meanwhile, insufficient holding time would lead to excessive im-
purities of Ti,AlC phase and TiC phase, while too long holding time would also lead to product decom-
position. The final experiment determined that the purity of the product with sponge titanium: alumin-
um : carbon : salt in the molar ratio of 3 : 1.2 : 1.8 : 2.5 was the highest when it was heated to 1 100 °C
and kept for 0.5 h in a tubular furnace with argon protection, which could reaching 90%.

Key words: Ti;AIC, powder, sponge titanium, pressureless sintering, molten salt method, purity
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Fig. 1 XRD patterns of powders using sponge titanium as
raw material for different holding time
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Fig.2 XRD patterns of powders using sponge titanium as
raw material for different holding time
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Fig.3 XRD patterns of powders using pure titanium as
raw material at different temperatures

A& 3 T4, 1100 °C P~ 4B L 1 000 °C
=l BEAR, HLPRRE T A= ISR AELETIC
1 TLAIC Z2fFiA . 7EIRE 1100 °C F Ti,AIC A
JERE R . KL 4 AT LIA H, 1100 °C Ry~ 4k
JE S, W AE 1000 °C R AY PS4 XRD K H, 20-
39.52°0F 3 B T A IR ZUAY TLALC (R b, 33K
Al KRR, W 1100 °C p ISR LA H, 18
260=39°ff} It H B Y TiL,AIC #8655 Ti,AIC, 58 U4 f)
SR EEZEMH L 1000 °C /], [A]I7E 26=9.8°Fff izt ]
PIFH 1100 °C FHY Ti,AIC, 1587 T 1 000 °C )
PR, I BRI T DL g kR JRORFE
1 100 °C B4 F I Ti; AIC, 463 k3] T 85.1%.

[ 5 i 4B JEORHEE 1100 °C T B4 4
() SEM JESR, IR 5 FT LA HIE L T K Rk 4
¥, I HIB & A AL, 72 AR L B2 R R A A,
— RS IR R B, RS AT TR
AR



W A RO ISR TLALC, KA - 31 -

= ¢ TLAIC,
« TLAIC
+ TiC

0 10 20 30 40 50 60 70 80
20/(°)
El 4 SBRHKARBETEIRE THHE XRD &
Fig. 4 XRD patterns of powders using sponge titanium as
raw material at different temperatures
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