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Fig. 1 SEM morphology of TiC powder
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Fig. 2 3D printing preparation process of TiCnetwork prefabrication
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Table 1 Chemical composition of high chromium cast iron
W /%

C Cr Si Mn Fe
2.0 16 <0.8 1.0 HAh




Vol.73 No.5 2024

10 (] Founor $54R - $55k

1.3 Htr5Mik

KAABEFRHE (ISM-5600LVE! ) WEZRTIC
MARBBRFEIR . TICHETRFIAR 2 EHHNLA
4, FFRSEMMAIEDSEEIEX 2 REHITITRS
BN, DR BUER; KAHRS-150A&KE
ENNEEEMHAVEE; RECMT53052LH F 588
REHTNESEMEINERE; B BRI TR
BZIeV b T, EE2ER200 mm, 53200 r/min,
15 N, RESICHPER, #ME/NF0.1 mm, &
WEIEES5 kg/m®, HE100 mL/min, FAEPEBEFE
RN IR SR A TIIER

40%

60% 100 mm

(a) TiCHZE Tk

(b) TICKREHRMHMAL (L)

2 FER5DR

E3ARBE R ES3DFTENHIEAITICRLETRH K
B . El3anES3DFIENAMIEFTERAITICHMEETAH
REBE, BILIEEEBANTICHETREMA R BN RE
FRRO=4ERLEEERD, 55 EaE 905 mm, El3b. cHE
53DFTETICEZIMARRIRINALR R, AJLABEHTIC
HEMAEIMEZFEREN, XEFLEPVAIKEE
RETEIREFKDIELRE T, TICREMBIAKRE
HMINEFEEEh T RFsIREFTEBRNSENT
Ao

(¢) TICEFIMMHONALT (Fifh)

B3 TiCRLETmHIAREE
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Fig. 4 Macro morphology of composite materials after casting infiltration
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Fig. 5 Compressive strength and hardness curve of composite materials
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Fig. 6 EDS energy spectrum analysis of casting infiltration structure and surface scanning of 50% TiC composite materials
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Fig. 7 Photos of interface microstructure of composite materials
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Fig. 8 Wear curves of high chromium cast iron and TiC/high chromium
cast iron composite material
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Fig. 9 Surface morphology of friction and wear of 50% TiC composite
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Preparation and Performance Study of TiC Network Ceramic/High
Chromium Cast Iron Composite Materials for Direct Write 3D Printing

SHI Yong-liang', LIU Hao", CHEN Cun-guang®
(1. Department of Materials Engineering, Hebei Vocation University of Industry and Technology, Shijiazhuang 050091, Hebei, China;
2.Advanced Material & Technology Institute, University of Science and Technology Beijing, Beijing 100083, China)

Abstract:

TiC network ceramics were prepared using slurry direct writing 3D printing technology, and TiC network
ceramics/high chromium cast iron composite materials were prepared by pressureless infiltration. Scanning
electron microscopy was used to observe the TiC network ceramic preform and the microstructure after
infiltration. EDS was used to analyze the distribution of interface elements, and the hardness, compressive
strength, and wear resistance of the composite material were measured. The results showed that the TiC lines
and high chromium cast iron lines in the composite material formed a three-dimensional interpenetrating
network structure in space, achieving the effect of spatial toughening and improving the overall mechanical
properties of the composite material. As the volume fraction of TiC lines in the composite material increased,
the hardness increased, and the compressive strength and wear resistance both increased first and then
decreased, reaching the optimal value at 50% TiC volume fraction.

Key words:
TiC network ceramics; direct writing 3D printing; high chromium cast iron; pressureless infiltration; wear
resistance
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