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(Ti,W) C Surface Reinforced Iron Matrix Composites by Cast Sintering Technology
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Abstract : The reinforcement was prepared by sintering compact of mixed ferrotungsten , titanium , graphite , high - carbon chrome
alloy, iron powders,and (Ti,W)C/Fe composite was synthesized by cast sintering technology. The microstructure of composite
was analyzed by scanning electron microscopy and X- ray diffraction. The results showed that the reinforcement was consisted of
a- Fe Fe;W,C (Ti,W)C and a few of TiC. (Ti,W) C particles are spherical with the size below 1 pm. The hardness of the

reinforcement is 59.3 HRC. The three- body wear resisting property of the composite is 1.2 times of high- chromium cast- iron.
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Fig. 1 preparation procedure of (Ti, W) C surface
reinforced iron matrix composite

M1 HEIAL, (Ti, W) C RS R B G
BHEH & E2 08 2 BB 5 1 rBUER AR
e TEH & E G PRI RIEIA . R IR R 1L
FROTNFR 1 FTs . JEARER 4 Ti ky (Ni k4l
B R B B (F Cr67. 6% ) B ERR (B W
53.3%) f sk, EIEBARIE N 200 ~300 H

x1 (Ti,W)C REEBHES P RIERIEEH
WERBT w( %)
Tab.1 Chemical composition ofthe reinforcement of
(Ti,W)C/Fe composite

Ti W Ni Cr C Fe
2.0 4.0 0.5 2.0 4.0 R

FIERHER | R BCHCIR S G, 5 R T
BEEE 2: 1R Hf B T QM- 3SP BU77 2 BRI L o ok
FTEREE  BROBLEE 7+ 1, %% 3 300 o/ min , BRI [H] 24 h,
BT 353 K Bz TRAEDHIT TR, &1, A5 %
REHSRBAREA AR EEE A, R KIYe
- 400 % 3 i e LIS i LAY, He il [ /) 180 MPa,
PRIERTE] 5 min, JRER R F R 628 mm x40 mm, fi
J& , BT B 2 BRI ZRK - 80 B B 53 B4k 4 if
TR R e T4 R : LA 5 C/min i THR 3 R
Jn#AE] 1200 C, R 1 h,

552 BrBo (Ti, W) C REHRPILE A RN
GEERUE . #5551 By BORAG B 3G 5 SR (A A D 7Y vh
5E , HHEAT R e Bk R T e lE, &R e
B FZE A R 2, BRIEREE A 1 420 ~1 450 °C

B, MEEERIE R (Ti, W) C RIS AL
BRI TIRAL B BAb B T2 0 L 1.3 C/min (1
THEEFDAF] 650 C LR 1 h,Ffif5LA 1.4 °C/min
HTH I A AN AAF] 980 C L fRIR 4 h, 251,

R2LBISRBONERS w( %)

Tab. 2 Chemical composition ofcasting metal

Mo Si Mn Cr & Fe
0.3 0.6 0.6 25.0 3.0 A
1.2 REHZE

FIF D8 ADVANCE %Y X 5k fit S A7 91 Al
4117, Leica DM IRM Y4 AH W S BE E 17 B I i 41
FLHEDUES , Joel JSM - 820 FU4 4 i BE 1T & T 41 21
B 5347 -

KA HR150- A 749 PG A BE T 64T 72 0L A
i, HUS SUFME AE MMH- 5 3R = (R B A B
AT, B R A b (R B 800 ~
1200 HV 0B 30 ~50 H) ,iRE AT 2 kg, ZERW
TAAETE R 25 IR K 20N EAE ST B iz 3,
FhhAE 30 v/min, 71 BE B E] 4 10 min, &F 120 min
XA FEHEA T — U 75 T O L TR PR, 1 A A
600 min., I 5 H— i % Bk R R T B A
KX H RN A R BB B R R

2 GRS

2.1 EEEWHEAERREMAR

HE LAl R S E AN - Fe,
Fe,W,C.TiC @ (F1) (Ti, W) C, 5Ll a- Fe R
e, R WIAE RO AR A T AR B9 A, B T TiC A0
(Ti,W)C FHE5FIAER] , S A& # £, 76 XRD & 3%
i (Ti, W) C i 5 Tic fissEeSES, |
I XRD JEAREX A1 ], 75 E it — 2400, BE2E
F A Z i - TE = IR R 58K 88 R R Bk 1k
Wit R i -

Ti + C—TiC (1)
W + C—>WC (2)

2T, B ROV AE 1 280 °C I ¥ RE A A UL, A
TR A ZIERETEREE 1 420 ~1 450 CHRAF %
A RO i AR A28 %A . T TiC- WC AHE AT AR
IR T 1600 °C,W 5 Ti ikt K T2.6 B,
Ti- W- C KR P STER(Ti, W) C EFAFIRE WC,
A W 5 Ti it 3.9, HikA (Ti, W) C
IR, pf WC 5L ETERL Fe3W3C A,

B3 R(Ti,W)C R mKELGHERES
JZ 1) SEM JESA , [ v 4 B e FOE B ] 3 e H A
X0 A BRK B X 38 B K T X C LK 60, X
D R @R E IR AR F 3k 6 AN, ZaH
BRI D AR T 60% L, A 7E4 4
BRHF DR $4 5r HOE AR /N T BRIE K €0 550
ki E,



WEEE % HSHEEESIE (T, W) C RAMRSEE MR - 681 -

(HERAR)08/2021
500
il = (Ti, W)C/TiC
e Fe,W,C
1 \ a o-Fe
£ 300t ‘
&) |
2000 o
I
l
L - \‘ - - ®
100 l | ‘ . . &
. - i .
0 bty VoWl hrd gattd e Mt Yo
40 60 80 100

260/(°)
E 2 IXFEE G2 XRD i
Fig. 2 XRD patterns of the composite layer of the sample
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Fig. 4 Interface between composite layer and iron matrix of (Ti,W)C surface reinforced iron based composite
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Fig. 6 The mass loss of test samples
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