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Table 1 Main compositions and functions
of raw materials used in

experiment( M ass fraction, %)

Raw Chemical M ain
material composition/ % function
4.13C, 1.218i, To provide carbon
Pio iron 0.16Mn, P, atoms and act
8 S< 0.03, as the matrix of
balance Fe composite
30. 56T, 0. 084C, o provide:
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Table 2 Levels of experimental factors

A B C D
Level
w(Ti))/% w(C)/% w(Si)/% w(Mn)/%
1 2.0 1.5 1.5 0.2
2 3.0 2.5 2.5 0.4
3 4.0 3.5 3.0 0.6
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Table 3 Data of experiments
- Expelfinlem Experiment results HRC
projects  N/mm®  d/Pm__a/ (Jeem™?)

1 A{B,C;D; 929.79 5.77 6.7 31
2 A{B,CyD, 893.08 7.91 5.8 32
3 A1 B3;C3Ds 785.51 10. 03 4.8 25
4 A2B;CyDs3 1579.41 5.86 7.8 41
5 A>.B,Cs3;D; 1519.15 7.78 6.9 35
6 A>,B;C; D, 1296.81 8. 89 5.2 32
7 A3B,C3D, 2286.48 4. 87 8.4 43
8 A3B,Cy D3 1859.51 5.91 7.1 40
9 A3B3;CyD, 1773.93 7.68 6.8 34
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Table 4 Analysis of experiment results

Factors
Indexes 1 B C I Primary-secondary Optimum seeking
order levels
w (Ti)/ % w(C)/ % w (Si)/ % w(Mn)/ %

1 869. 46 1598.56 1362. 04 1407. 62
11 1465. 12 1423.91 1415. 47 1492. 12 e N R

N A B C'D A3 B C3Dy
il 1973. 31 1285.42 1530. 38 1408. 14
R 1103. 85 313. 14 168. 34 84. 50
1 8. 00 5.50 6. 86 7.08
11 7.51 7.20 7.15 7.22 RN

d B A C D A3 B, C; D,
I 6. 15 8.96 7.65 7. 36
R 1.85 3.46 0.79 0. 28
1 5.77 7.63 6.33 6. 80
I 6. 63 6. 60 6. 80 6.47 -

ag B A C D A3 B] C2 D[
il 7.43 5.60 6.70 6. 56
R 1. 66 2.03 0. 47 0. 33
1 29.33 38.33 34.33 33.33
I 36. 00 35.67 35.67 35. 67 e

HRC A B D C A3 B C2 Dy

I 39. 00 30. 33 34.33 35.33
R 9. 67 8. 00 1.34 2.34
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Fig. 1 Maicrostructures of urrsitu TiC,/ Fe composites
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Fig. 2 Line scanning analysis of elements T1 and C in composite structure
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Fig. 3 Relationship of experimental factors with indexes

T — S FEH R, TiC SZREE—2 K TiC §i% _LHER), i Tic ok A KoK,
NFEEZEHAET C IR TEERES . Aael B2 AET R Ti M C JR PR RNV IEE,
RN B, —E s C M Ti v R, RS R C & Tifk, W C T
TP S A TIC IR AZ, BEJG, TiflC B B TiC & R B bR AL 22 11 &, IX
JiFRE— P R NI K TiC, FEAWTMIRA K FE UEETTR TR RN SERE, MAZR



oL 2 M

T NS AR RAL (in situ) TiCy/ Fe AR SUNE RE 52 1 « 299 =

1 C T . XEZ R C IR, EHEERHE4E
PEAREE R R, B T E B T AR IRk
— PR BRI CAR B EEAARSL, R C R
PAgH /N IR S I A T AR, i 5
B . AR A ERA, FMET a
A HRCEA R, Wik 3 P . Bk, 6%
& TH 0 CHTIHAEREIT, NGRS
P C R Ti B85 )R] e A2 TiC B FRtE1l
b, DOk b i A S5 A A
2.2.3  Si Xt E GBS AR 0

SiHEH FERIAEAT7H: — 42 Si
PUMASE = T & diiid ¢ TR R, XFEA A
T TiC & U N T, 4L TiC 5
B £ B P, MEHE a FHRC EBSH
P . o Si AT LUK C 7E I AR 1 AR
B, Bk, B Si mpgit— e, AR
TIBRT RS C &, A ZUR TiC Pkl R ~F
A, i X FEA R e F1HRC (B
AEAL . Bk, b 7R3 TiC Bk & N &
B, GBI E R Si &AM .

B4 TiFmENEGMEHIRZ(C=1.5%)
Fig. 4 Effect of Ti content on microstructure of composite (w (C)= 1.5 %)

(a) —w (Ti)= 3.0%;

(b) —w (Ti) = 4.0%

B5 CHENEAMEALMIEN(w(T)=2.0%)
Fig. 5 Effect of C content on microstructure of composite (w (Ti)= 2.0%)
(a) —w(C)=1.5%; (b) —w (C)= 3.5%
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EFFECT OF CHEMICAL COMPOSITION ON
MICROSTRUCTURE AND PROPERTY OF
IN-SITU TiCG,/ Fe COMPOSITE

Yan Youwei, Wei Bokang, Lin Hantong and Mei Zhi
College of Materials Science and Engineering,
Huazhong University of Science and Technology, Wuhan 430074, P. R. China

ABSTRACT The effects of chemical composition on microstructures and mechanical properties of in-situ TiC,/ Fe com-
posites have been studied systematically, and the optimum chemical composition of this composite has also been deter
mined. The results showed that Ti is the key factor affecting the nucleating rate of TiC particulates, and C mainly affects
the sizes of TiC particulates in the composite microstructures. Adding proper Si content to alloy melt is favourable to form
TiC particulates, and Mn is mainly used to refine pearlite matrix.
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