Eﬁ#ﬁﬁl’i*ﬁ H35HE oM 9 H 2018 4
Acta Materiae Compositae Sinica Vol.35  No.9  Sep 2018

DOI: 10. 13801/j. enki. fhelxb. 20171115. 008

Ti-C £ E2X £ 7L TiC/FeAl E&5 M RIFLBI & Fn

i

HABO 15wt % ~35wt YO % Z 7L TiC/FeAl & 4 4
ZAL TIC/FeAl 54 b th 2K AL AL BE i £
FIARIERS s AL H 10~50 pm, 7
I3 R 2 IRV . 4L TiC/ e @%
i, Z 4L TiC/FeAl HAMH %@

B BB T FLIE IR AR AL

715 4 B BY =2 Wi

R, &, 1%, 22

GQUZARBH R MRRE S TR, &5 266590)
E: VURERFEAN, FIHA ST RS L

} ‘rza‘L TiC/FeAl EEREL, EEZEHET TiC &R (R
Aéﬁ*@%ﬂﬁﬁﬁ‘ﬁﬁﬁﬁ‘]ﬁﬁur@o % TLC &R AT 25wt
\UE@’E%%@@H@G L 3 38 1Y 2 K AL A T IR R UL Y 4% 2
ALTEC B0 B85 AE R FLARRE TiC & REBO RN e, it
ek i FLBS 7T 45 W 7E 56. 6426 ~85.35%, 4 TiC & kA T 25wtg
G40 PRSRRF B Ti-C &R0 & . 2% TiC &8 T 25wt if. 2L TiC/FeAl &
%EE&EW%O FLER A2 64. 3000, Z4L Feﬁﬂcéfmn TiC/FeAl # &

MEHTEC 8N ZSWTij—:ﬁTEﬁ}EU%j 20.03 MPa #fl 66. 68 MPa, Xfrﬂjﬂ’aﬁj@o Mk 4. 77% 0 8.21% ., Fi4b,

%5 TiC/FeAl & .}t

(School of Materials Science and Engineerin

Abstract: The porous TiC/FeAl com%o; tes were fabricated by using carbamide as apace-ho
O

ting high-temperature synthesi SO.

structures and compressi

not more than 25wt% , th

KA Tl-%&
¢Eﬁ§§§OBms XHARED: A XERS:

45 14 BE T FH Gibson- Ashby A5 5 fit B

. TiC/FeAl; H & mil & FLAVGE M R 40
51(2018)09—2503—09

and mechanical properties of

cts of Ti-C contents on the pore ssrg e
porous TiC ::eo composites

CHI Jing, LI h"‘ ANG Shufeng, WU Jie” @§

ddng University of Science and Technology, Qingd 90, China)

1de@a self-propaga-

g)wt%) on the pore
1" When Ti-C content is

dres composed of millimeter

The effects of Ti-C contents (mass fraction: 15w

s of the porous TiC/FeAl composites were inves

ous TiC/FeAl composites exhibit composite pore 3

%

pores and micro pores dispersed in pore walls. The interconnected millimete@z@ originate from the volatilization

of carbamide particles and the migration of liquid phases, while the mic are formed during the SHS process

pending on the volume fraction of the carbamide, the porosity,o

rous TiC/FeAl composites can be controlled

of the Fe-Al-Ti-C powders, the pore size (10—50 pm) of micro%@?[eases with increasing Ti-C content. De-
0

ina

range of 56. 64 % —85.35%. When Ti-C mass fractiond's % more than 25wt% , the compressive strength of

O content. When Ti-C mass fraction is higher than

porous TiC/FeAl composites increases with increasig a@
25wt% » the morphology of micro pores becomes cwg &; tlar, and the compressive strength decreases. As the po-

rosity is about 64. 3% , the compressive strengths

Dporous Fe-Al and porous TiC/FeAl composite with 25wt% Ti-

C are 20. 03 MPa and 66. 68 MPa, corresponding strains are 4. 77% and 8.21%, respectively. Furthermore, the

compressive behavior of porous TiC/FeAl composites can be understood by the Gibson-Ashby model.

Keywords: Ti-C; porous TiC/FeAl; self-propagating high-temperature synthesis; pore structures; compressive

properties

WHEEH:

2017-08-15; FARBHI: 2017-10-27; ML HAREE : 2017-11-15 15:11

P 2& M R 3k https://doi. org/10. 13801/j. enki. fhelxb. 20171115. 008

E£mA:
BIRAES

S AR

IR A AR5 4 (ZR2014EMMO009)

RA, WA, BB, WA, BRSO RO IR A MR E-mail: wujie0537@163. com

R, 2, FRE, %, TirC g mxt 21l TiC/FeAl B G M RHL ARG M My # ke 2w [J]. & & M E2#4, 2018, 35(9):
2503-2511.

CHI Jing, LI Min, WANG Shufeng, et al. Effects of Ti-C contents on the pore structures and mechanical properties of porous TiC/
FeAl composites[]J]. Acta Materiae Compositae Sinica, 2018, 35(9); 2503-2511 (in Chinese).



+ 2504 -

EAMBIER

Z AL FeAl &)@ AL &Y BA 7 KB A )74
FILL R i s S A A n e, HEREN T2
La B ML EZm, BA B0 #Ea k. 5t
SECAL RN A kbR REYY L mT R R g . MLsh A
B DL B K 43 B AE IR AR G . Rl FeAl 4x
Ja& Ak A5 ) — o e T i R U R 5Vl G P R ) A A
MR T Z £l FeAl 4 )& W4k & 9 09 W FH 8 il 78
FeAl & J& M 4L & % b m A TiC*" . ALO,Y/ .

m&W%%%ﬁﬁ%ﬁgﬁﬁm@mﬁmﬁ@om§$

()

I 4 Bl MORE T, THC B R B R LT B R A

| N
(= ,‘ i

ﬂﬂ%mﬂﬁ%%WW?Q%
E ]S T £ fibRe
25 g A

W, Gao ALV R Fe 55 AL Z [ I RS, R
53 BBt NGREE T 2% T 2 4L FeAl )8

LA % 58T AL & 8L R AR BE B T
BN BB B O B T
dlewska Z=D2 R FH AL A 4 4L 6 5 FeAl ¥

MM ARG EHRE N T £l FeAl 4 &Y,
LT FLBR Y FeAl By AR & 19 \R\ A L7

LS NN RSN LI RO A G e X 8 NP
1%, Mﬁﬁ@ﬁﬁilﬁl%&f@

I B & 4E 5 iR A B
Y.k, BAkW. Mk, BORE, A
IR T RN A BGE TR, 2 LA R AL T S5 4
NGyl T LR vk Y 3R] BR AR ik — B
R ELA LGSR T R K AT R A AR
Lazinska 2757 DL NaCl Ri& FL35], %P 5L B4k 3
RENE T FLRTE 0. 6~2 mm KBS ZFL FeAl
EAEAY . Wu U LURE M rEFLA . FIH A £
HARGW T Z4 NiAl B L&Y . 28R
FLR TE S5 R L AR 55 R 28 URL (4 TE R R /N A X R
FEF LT IR FR B e x 22 FL A RHL B B R a8 JEE 1Y)
s, G, A A &R R 5 0 LR 7 A 4
A AT LR E L FLAR K Ak RE TR Y £ AL
TiC/FeAl £ &4 8,

AICLL Fey Al Ti, CBIRMEER, DIRE N
AL R O E R A B R i A5 £ £l TiC/
FeAl E &Mk, %8 TiCUE/RIL 1 D &R

o

Z AL TiC/FeAl & & 4 BFfL 1L 45 44 71 % 47 7 6E /9
e, b % 4L TiC/FeAl & & M B 09 5 42 4t
2%,

1 XWEHBEFZE
ST R F R RCRE A Fe 83 CRiAE Ry 37 ~45 pm,
4iFE R 98.5%) . ALK CRIAR A 48~75 pm, 4[N

¥6). Ti #y CRLA2 A 37 ~ 45 pum, 4 &K
15%) . C Ry CRiAR R 10~20 pum, 4EEN 99 %)

BRIE IR Z W0k, CRi #2870, 6~0. 9 mm), Hrp, JRE
WORLAESANE 1 Fios . 2 4L TiC/FeAl & & # ¥
R b2 sy o7 8 kA7 1 4
2(Ti+C) +Fe+ Al=xTiC+FeAl
Hd, 5 Ti+HC B AR R R4,
Fe-Al ¥ A1 Ti Ko 5 MEE/RIE 1 ¢+ 1
PEATEC HE . BB EEC 5 i xF 2 L A4 R L B 25 44

(D

A, T8 IR IR S B8R A [RAR TR 23 %
IR BURL R oK LW, JF A = HETR Gl gk
iR 0.5 ho OB AR AR 2 UKL B9 1R BKAA

FHBLRA  {E 100 MPa JE ) F RgDIOE , T4 R
SO @ 30 mm X 30 mm. HJfE A H B

2 mm

BT DR ER ORI JE B

Fig. 1 Morphologies of the carbamide particles
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Fig. 4 SEM images of porous Fe-Al-Ti-C compact after the volatilization of carbamide particles

(Ti-C mass fraction is 25wt% , Carbamide volume fraction is 60vol %)
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