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2 s Tab.1 The coefficient values of Ti-Nb—N-C system in
R , thermodynamic analysis process
N o A B
’ ; TiN 0.32 8 000
Si, Tss 1 317.73 C, S,,
TiC 2.75 7 000
T 1781.01 C,
NbN 2.80 8 500
) S? ’
T 151332 C; NbC 2.96 7510
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2
Tab.2 Nominal composition in material of three different companies

( Iwt%
C Mn Si P S Cr Mo Ni Nb Ti N
S 0.28 1.19 0.68 0.019 0.006 0.99 0.186 0.28 0.01 0.003 0.005 1
S, 0.34 1.16 0.96 0.02 0.006 1.96 0.174 0.27 0.008 0.022 0.0115

S; 0.25 1.22 0.67 0.034 0.026 0.98 0.004 0.21 0.005 0.008 0.008 2
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Tab.3 Nominal composition in material S,
wt%
C Mn Si P S Cr Mo Ni Nb Ti N

So 0.34 0.88 0.49 0.025 0.020 1.49 0.160 0.24 0.009 0.013 0.0059
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Fig.6 The microstructure in material S,

4 So
Tab.4 Hardness (HRC) in material S,

(HRC)
D, D, D;
Cr 63 64 61
43 46 42

(€)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig.7 The microstructure of hardness testing D, point in material S,
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Thermodynamic Study on Performance Optimization of Two-liquid
Bimetal High Cr-containing Alloy/Steel Composite Materials

Wang Yanlin, Zhou Meng, Pang Xiaolu, Wang Zidong

(School of Materials Science & Engineering, University of Science & Technology Beijing, Beijing 100083, China)

Abstract : Thermodynamic analysis was conducted for the two—liquid bimetal high Cr—containing alloy/steel com-
posite materials manufactured by different companies, and the equilibrium solid solution and precipitation be-
havior of trace elements in steels was studied in different temperature and chemical composition. The chemical
composition of composite materials was optimized according to the specific engineering conditions, and the per-
formance was then improved. This study shows: the solid solution quantity of each trace element decreases as the
temperature decreases in Ti/Nb microalloyed steels, and the effects of Ti and Nb are more significant, the solid
solution quantity of Ti declines rapidly in the range of carbonitride full dissolution temperature, until to 10509;
the changing rule of k,, k2, m; and m, with temperature is complicated and the m, decreases as the temperature
decreases, but the k, increases as the temperature decreases, so the proportion of second—phase changes at any
time in the process of steel cooling; at high temperature phase, the precipitated mainly is TiN and at low temper-
ature phase, the precipitated mainly is NbC; the composite material after optimizing has banded carbide in high
Cr—containing alloy hammerhead with the mean hardness HRC62.6; the organization is bainite and refined tem-
pered troostite in carbon steel hammerhandle with the mean hardness HRC43.6; the material application perfor-
mance is significantly improved after optimizing, and the enterprise’s market satisfaction and the competitiveness
of products are thus enhanced.

Key words: composite materials; composition optimization; thermodynamics; wear—resisting; fracture



