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Preparation and properties of TiCp/Cr15 high chromium cast iron composites

LV Rong, XIAO Ping’an’, GU Jinghong , GU Simin , ZHAO Jikang
(School of Material Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: TiC reinforced high chromium cast iron composites with full density have been fabricated by liquid

phase sintering technology with water atomized Crl5 high chromium cast iron powders and TiC particles as raw

materials. The effect of TiC content on the microstructure evolution, phase composition and mechanical properties

was investigated systematically. The research results show that the composites consist of TiC, M,C; type carbides,

martensite and a small amount of austenite; With the increase of TiC,, addition, the metal matrix is gradually parti-

tioned into island-like fragments, and M,C; type carbides are principally precipitated in them. Hence continuous

TiC particle network is formed step by step either. The composites’ hardness steadily increases at the same time,

while both its bending strength and impact toughness decline. The sintered composite obtains its optimized mech-

anical quality as the TiC, addition amount is 20wt%, that is hardness of HRC 66.8, the impact toughness of

6.86 J/cm® and bending strength of 1 343.10 MPa. Its hardness reaches the maximum value of HRC 67.20 while
25wt% TiC,, is added.

Keywords: high chromium castiron; TiC,; composite; microstructure; mechanical property
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Table 1 Basic chemical composition of high chromium cast iron (HCCI) powder

Element C Cr

Mn Si Fe

Content/wt% 2.67 15.40

0.63 0.77

Balance

1.2 XBRREEAR

K1 Se i e Bl . S Tic By oK il 5% o
B R e S s h AT R, FRIRIF B R S
BBk IR ERCRMARI L A 10 1 A B 30 A B ik
TER B ERENL | L 0.6N(N,=42.4/ND, Hrf DNy
BREEFERY ELAT, B0 b m. ) R B 1T R sh Bk
&, BREEISE 2 15 he ¥ TiC, B &8 N4 23 1) % i
JAE > B0k 10wt% ., 15wit% . 20wt% . 25wit% Fil

30wt%, LAE B 58 08 0 i AR Ak 4] S 4 2R ) A
PERE R SE AL A . W BRI R 5 8 R B 4y
JE il AR, A RS R B 1wt% 1 TR
B AE A A . fJ5 76 SFLS WA BUE AL (Z8 M
T 5 58 W e B T 32 A BR 23 w]) 1 sk A5 L X
G35 (R R R T R Al s il OB, i 7 2y 300~
400 MPa, F#HH RS A 80 mmx17 mmx13 mm,
KA B 4G T AR AT A AR il 45 . 7B



EaMB=ER

+ 2966 -
| Initial |—>| Ball milling |——| Separate balls and powder
Blank pressing Sieve powder Add forming agent

l

Vacuum sintering

1 SRR

Fig.1 Experimental flowchart
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Fig. 2 Effect of sintering temperature on the

density of TiC,/HCCI composites
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Table2 Relative densities of sintered TiC,/HCCI composites

TiCp content/wt% 10 15 20 25 30

p1/(g-em™) 7.30 7.10 6.91 6.71 6.45
02/(g-cm™) 7.48 7.27 7.08 6.89 6.71
0/% 97.59 97.66 97.59 97.38 96.13

Notes: p;—True density; p,—Theoretical density; po—Relative density.
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Fig. 6 EDS images of TiC,/HCCI composite with 20wt% TiC,
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