% 38% % 14 o REAMBEE Vol. 38 No. 1

2017 % 2 A Advanced Ceramics February 2017
FEAXES: TB333 X5 : 1005-1198 (2017) 01-0040-08
XEAFRE: A DOI: 10.16253/j.cnki.37-1226/tq.2016.12.005

5 — “5
{ ARk

< N

Ti,SnC R B4 TiCos 138 Cu EE MR
ol 2 FE G it

FRE!, TREY, MFEH', BRF, Zig!
VbRl K e g 5 T4 P, 4R 100044
LA A AERENE, Fd 250014

W E: AL TiSnC &N EWEK, FFAEEETE Cu i RA R E A& TiCos F AL
BCuEEAMBHARTEEERE., BT 2RO X H LT HEETEMEEFEL
7 Ti,SnC 5 Cu B R AT X, FWITT #l& T LA E A &, 5 KA R
B, 2 KH, ThSnC 5 Cu & 900°C 3T 46 % 4 K iz, TibSnC  H#4- Sn JB Tk
By B Cu R, T TiCos ENEBRAERN; MERENAS, REEEME; YiEEZX
Z| 1150°C B, Ti,SnC 234 #E, B & LHK TiCos i Cu(Sn) & A MK, TiCos FH FE R G
B[] 8 A T S Au A g AR E AR . X T A4 Ti,SnC R4 & 4 30% Y TiCos/Cu(Sn) &4
M, RIEETE A Oh ¥ wE 2h, KW EREFESE L E 47|\ 1109 MPa £ 11 MPa 7 24.4%
+0.6% ¢ Hm%| 1260 MPa + 22 MPa 1 28.9 % + 1.1%.

KW Ti,SnC; JRILE &; TiCos/Cu £ & &M #; Eg&FH

M BA SRR . REREYE. WS PURM. 5 TN TR S a, HSEAREZE T3
Fos RIRERES . WUEHURSFOUSA T Z IR . R, 6T RS R U, o e R R
PEAEAREIR A3 2] JTAER, AEBT Mg R s U, AP F B, ORI o R R
13307 KIEFEIIBE T . AHE, XU 7 A A A A S 4 1 SR AR AP0,

KT B4 SR I 588 4 B AT B M RH B T 7T AR 2 2R, o SR RN W e SR RS
JRURE AR P e RBURE A 558 A T IR A5 <5 SR AR AR 55 ST 45 45 IO 0 A LA 2 7 . (HA, 4
5O 3 W UL 2 1) (i e 22 e ik, [ Y SMRHIE AR i T R R AR

WAEER:  2016-12-14 BB E B 2016-12-20

E4TEH: ERBEARFEESL (51301013, 51572017); F EEHRERAF V% % L7 (2014JBZ015);
tEZBERE,

BRMEH: FkE (1978-), &, #L#HE A, 8l #I%. E-mail: zhyhuang@bjtu.edu.cn.



%1 # (HARHEAME) Advanced Ceramics, 2017, 38 (1): 4047 41 -

FUABIAER E Cu B8 SAE R TIiC, (x < 0.7) RAENENE, 7 HBE x BN, 1865 ZEw
N, M x=050, HIERAET 0°. Blitk, # AR ER TiC, (x < 0.7) fENM5aM, WG HE
PAFE Cu SR R AFH S ZE A, TR 0 (A 0 i 1 0 R ek /b skl S ks [ R B % 7= A, AT B R T
ARSI IR RL 2

HA KRG =0 A MAX MR 2] T AR5, MAX AL 2
WA LS N M, AX,, Hd MO ES R, A FZZN A M IVA EiE, X N CEN, n=1~3,
SR FANE n Al (n=1. 2 803) 0B 211, 312 1413 #H. HETC & A B 60 7 MAX 1k
&), BAA TisSiCow  TisAlC,. TibAIC. TiSnC 5. MAX AL &Y EAG LK Sk gE R, [H
BT Z 577 R gk (IR P63/mme), L FHEHIZHAN M ES5 A BREXX, X JRTFHE
M ZZE NN E, AR T BRABRZ RN =TT, MeX \AEAILE, £
AL, LSRR P SRR T 2 RIS RIGPKRRE MX, SE7]) Asetied, it
EEEIETS AREFZ NS4S, BUTERAE, ZEEEEESE. BTAER, &
BT c MIMZESEZRTEININER TR S K EWRS, A TRIETERESG NI Bk, T8
K, WERENTR X LR A K 2R RS . SRR AN RAEAAT AN, Bl MAX N
SEIRAK, H% T 2R R A ET AR R . 9140 Naguib 25 N P22 TisA1C, ¥y HE Hi231 2 h,
KIALVEH, TR THAIC, S5 M3 — 4600 TisC, =, (EAREIR KRR Ti;AIC, HKIZAREE M, ARATR
KRG A EIFR Y “MXene” o 2 5 E A SFEE L4 IFEX MXene MEITRE T HF722, AN
ORI T E ASRAC S i i b AR 2 25 2 P FH (0 AR R . 2Rt i N PO 2T B MAX K
TE R AR A B ENE RS RS G R I A E ARG ARG a &E 1 H .
RETXECH W, RN, TRUERAER MAX FHPEENCIRAEIMAS] Cu k. itk
MAX AR (1) Cu 5 MAX T HI A e RE B A REELE S, e A MR TFIEH,
1FENGK MX, HE 5 (2) GKFEER MX, AHS Cu ARG IR, BE1EN Cu & & RITEAZ I Saiib 7).
XEE—3K, 9K MX, ZEBIRE /R AL AL Cu FEAR kL, BB NG B4 K SR A 58 Cu
FEEEMEL, XA 1 E AR R I B A 5 A = A e

H b, EEEZATEE P PIRZ KB, E 1150°C 24 TiAIC, 5 Cu KRR, Al Jf1
] Cu B4R B3 THAIC, EEME, 7 Ti;AlC, SR N IR KL 150 nm JEI TiC, BEEM
Cu-Al EX B ZEMIRREN, HiXEE Cu-Al 25 Ti;AIC, dRi oM JE 1) Cu—Al 4 B 280 144
BHHARSER . FIFHX—HLH], KA TAIC, 5 Cu JBAMRNA TR . J6 K Best 80 R IRI5 1 772 1k
Dl #& 7 R RER Cu/THALC, & @b %, HPra i sk 1100 MPa UL F, HEA RIF K BEEY
PEBEPS, FI I MLEE, BL Ti,AIC ASeIRek, 1R JRALHI & T — R4 QEACKRIZK L) TiCo s
FORL JEU T B SO 4 i Cu—Al JEARE S PRICTS), B 4 (0 5 & 44 kAT 5 v 10 56 15 R4 Jie 1
20Ti, AIC/Cu FIPTH7 58 5 158 21 498 MPa, 1EAH R AK IR A 10.5%; 40Ti, AIC/Cu [ R4 51 B 1A £ 1126 MPa,
WS AR AR 12.8%

KINENEZTT RN TAR L —, FEEL TipSnC FEME NEIRE, FIHHESR TS Cu ik
AT, JRAL A A TiCos MR 58 Cu FE & &M BRI S - R4 . 7087 7 TiaSnC 5 Cu R AL
HE, FRRDE T T2 EEM BRI R Y SR 30 SR BRI () 50

15 B

AT RN AL SR A F ) Cu By (A1 99.5%, kK24 70 um) 1 TiSnC #3. w4l
JE TiaSnC KA Ti Biv Sn B Al Sk N E kL, 7EE 2 &M TR R KBB4 5 1 TiaSnC #



42 - HIRE %, Ti,SnC JR L B 4 TiCos # 5 Cu H & & M A & KE 48 455 14 % 38 %

I Cu MHHZARFILL 30: 70 3551 A, RABEREL: T 248 1150°C LRIBAFI (8] J5 PR, 7E 820°CAr
{420 R N 30 MPa. {735 30 min #4543 % TiCos/Cu(Sn) H& K.

NWEFE TiSnC 5 Cu ZE 6 FIISNAT A, K Ti,SnC Fl Cu (R ERHEAT Z 0 (DSC) 5K
55, INIVEFETEREN 45°C ~ 1150°C, HN#AGEZN 10°C/min, RYPAFAEAER . KH X FLA4T
SHY (XRD) FIHAHiHSE (SEM) X Ti,SnC 5 Cu TEAFIREE N SN =4 HIAAH R st My HEAT 0
%, [FAREHI S5 21 TiCos/Cu(Sn) E &ML DI EI A @8 mm x 12 mm I/NEAE, £t &%k
JEF SR A0 TR 5 AT AR REMR o i 45 S 56 ok A2 HPOInFRGE B S 0.25 mm/min, FTE i AR GEE A FE LG
JEAERAE 0.20% ARG T, B AR P IMEAE v e 4 45 R

\ Ti,SnC grains

Figure 1 (a) XRD pattern and (b) SEM image of the Ti,SnC powders
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Figure 2 DSC analysis curve of the mixed Ti,SnC-Cu Figure 3 The XRD patterns of the 30Ti,SnC/Cu
powders samples sintered at different temperatures
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Figure 4 The backscattered SEM images of the 30Ti,SnC-Cu samples sintered at different temperatures:
(a) initial sample; (b) 900°C; (c) 1000°C; (d) enlarged location marked in the (c); (e) 1070°C; (f) 1150°C
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Figure 6 The backscattered SEM images of the TiC, s/Cu(Sn) composites sintered at 1150°C with different
holding time: (a) 0 h; (b) 0.5 h; (¢) 2 h; (d)4 h
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JEAEAETE M 24.4% £ 0.6% HEINE] 28.9% + 1.1%. {RIEETAIEGIME] 4 h 5, BA AR 488 kw5
MELEZ S 2 h fRIRSE B TiCos/Cu(Sn) HAMT RN Y, (H2 HPURImEE %A kL8 m, S
WY R TR, AR SRR 2 h J5 TiCos/Cu(Sn) A M Bl B B 07 i R4t e R 0. X AT RE &
Bl 6 BT 5EAE TiCos BRI A — R R, BRI M 2 h BEME] T 4 h, {H2&H584H
TiCo s BURL 73 A7 35 5 B H- I A JE— 208, 1 ELIG 58 AH TiCo s BORL I R Bl 5 CRIR BT (B 3 =78 K,
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Table 1 The compression properties of the TiCy s/Cu(Sn) composites sintered at 1150°C for different time
Holding time / h Rp/MPa or /MPa e/ %
0 335+ 15 1109 + 11 24.4+0.6
0.5 352+13 1132+ 8 23.7+0.9
2 345+ 17 1260 + 22 289+ 1.1
4 346 + 16 1210 +27 29.0+ 1.1

3% %

(1) PL Ti;SnC ¥y A5k, JEl R eamikbess T2, #4847 — R8N TiC,.s BUkL R A7 1 5t 41 &
Cu(Sn) HEEHEL.

(2) Ti,SnC 5 Cu 7£ 900°C FF48 KM, TioSnC F1f¢) Sn JE T 6% B3 Cu FAR N, B FABAH TiCos
VERMGsEA . B BeSh IR R, ROSAEFE IR . MR IR FEIAF] 1150°C B, FoKZ% TiSnC 4
HR AL AR ] TiCo s WUk o

(3) Pl TiCos/Cu(Sn)E &M KL BA B & I R 4 sm FEAAE e v . Bl g ORIR IS (B 3E 0, TiCo s
8 AR R 2> A SNSRI AT, PR AE R AAE R M — DR A . CRIRET RN 0 h 3 INEE 2 h, AR
PUE SRR AR > HIM 1109 MPa + 11 MPa fil 24.4% + 0.6% 1815 1260 MPa + 22 MPa fll
28.9% + 1.1%.
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Fabrication and Compression Properties of TiCys/Cu(Sn)

Composites in-situ Synthesized from Cu and Ti,SnC Powders
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! Centre of Materials Science and Engineering, School of Mechanical and Electronic Control
Engineering, Beijing Jiaotong University, Beijing 100044, China
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Abstract: TiC s particle reinforced Cu matrix composite was in-situ fabricated from Ti,SnC and
Cu powders. The reaction behavior between Ti,SnC and Cu was studied by DSC, XRD and SEM.
The phases, microstructures and the compression properties of the prepared TiCys/Cu(Sn) composites
were explored. Meanwhile, the relationships among the fabrication processes, the microstructures and
the compression properties of the composites were studied. The results showed that, the initial
reaction temperature between Ti,SnC and Cu is about 900°C. The reaction process shows that parts
of Sn atoms in the Ti,SnC would diffuse into Cu matrix, leaving TiC, s particles as reinforcements.
The diffusion of Sn atoms and Cu atoms is intensified, and some TiCy s microcrystal begins to form
within the Ti,SnC particles as the sintering temperature increases. The distribution of TiC s particles
in the matrix would become more and more homogeneous as the holding time prolonged during
sintering. Respectively, the compression strength and compression fracture strain of TiCgs/Cu(Sn)
composites were improved from 1109 MPa £ 11 MPa and 24.4% + 0.6% to 1260 MPa + 22 MPa and
28.9% = 1.1 %, respectively, as the holding time increased from 0 h to 2 h.

Keywords: Ti,SnC; In-situ reaction; TiCys/Cu composites; Compression properties



