Vol.44 No.04
376+ FOUNDRY TECHNOLOGY Apr. 2023

DOI:10.16410/1.issn1000-8365.2023.3009

NbC/H13

( 650000)
:H13 , . , ,
, . H13 , .
1% 3% .5% NbC/H13 . .
. . NbC/H13
. , ,NbC . ,
; , NbC
5%( ) 6.51; , NbC ,
, , , 21
;NbC;HI3 ; ;
: TG142.1 A :1000-8365(2023)04-0376-07

Study on the Wear Resistance of In-situ NbC/H13 Steel Composites
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Abstract: H13 steel is used as a shield machine cutter ring material, mainly for breaking hard rock. In the process of shield
machine tunneling, the wear and tear of the cutter ring is inevitable, and excessive wear and tear will lead to areduction in
tunneling efficiency and increase the construction risk. To improve the wear resistance of H13 steel, in situ NbC/H13 steel
composites with volume fractions of 1%, 3% and 5% were prepared by the gravity casting in situ method. Metallographic
microscope and scanning electron microscope were used to analyse the physical composition and microstructure of the
composites, and the impact toughness and abrasive wear properties of NbC/H13 steel composites with different volume
fractions were studied using an impact testing machine and a three-body abrasive wear testing machine. The results show
that the prepared composites are dense and the NbC reinforcing phase is diffusely distributed in the matrix. With the
increasing volume fraction of the reinforcing phase, the shape of the reinforcing phase changes from reticular to rod-shaped
and granular. The impact toughness of the composites decreases with the increasing volume fraction of the reinforcing
phase. When the NbC content is 5% (volume fraction), the impact toughness reaches the minimum value of 6.5 J. The
results of three-body abrasive wear show that with the increase of NbC volume fraction, the wear of the steel matrix by the
abrasive is effectively reduced, thus further improving the wear resistance of the composites. Compared with the matrix
material, the wear resistance is increased by 2.1 times.
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Fig.1 Schematic diagram of reciprocating abrasive wear and wear specimen: (a) reciprocating three-body abrasive wear testing
machine and schematic diagram of wear principle, (b) reciprocating three-body abrasive wear specimen
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Fig.2 OM images of the metal matrix and composites
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Tab.1 EDS analysis results of themain elements at ° NbC
thepoint in Fig.4 (atomic fraction, % ) 5% 657,
Element C Nb Fe NbC NbC
A 40.55 49.44 10.01
B 31.63 58.74 9.63
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Fig.3 SEM images of the metal matrix and composites
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Fig.4 Surface scan of white phase
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Fig.6 SEM Morphology of impact fractures of metal matrix and composites
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Fig.7 Volume loss of the metal matrix and composites
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Fig.8 Wear morphology of the metal matrix and composites
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Fig.9 Surface morphology of the worn metal matrix and composites
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Fig.10 Wear mechanism of the metal matrix and composites: (a) schematic diagram before the wear process, (b) schematic diagram
during the wear process
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