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Abstract

Cast high manganese steel is a kind of wear-resistant material widely used in metallurgy, mining
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and building materials industry. Using numerical simulation technology to analyze the casting and
heat treatment process of high manganese steel is beneficial to improve production efficiency and
reduce production cost, but the thermophysical properties needed for simulation are blank points
in material data. In this study, the thermophysical coefficients (thermal expansion coefficient, ther-
mal diffusion coefficient, specific heat capacity and thermal conductivity coefficient) of the three
most commonly used cast high manganese steels were measured by comprehensive thermal anal-
ysis method. The experimental results show that the thermal expansion coefficient of the three
materials increases with the increase of temperature, and the thermal expansion coefficient will
increase with the increase of manganese content. The thermal expansion coefficient of ZGMn18 is
the largest among the three materials. The absolute value of heat capacity of the material is pro-
portional to temperature before 500°C and inversely proportional to temperature after 500°C. The
higher the manganese content, the greater the absolute value of heat capacity. The thermal diffu-
sion coefficient of the material increases with the increase of temperature, and the thermal diffu-
sion coefficient increases with the increase of manganese content. The thermal conductivity of the
material increases with the increase of temperature, and the higher the manganese content, the
greater the thermal conductivity.
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Table 1. Composition of high manganese steel for experiment
= 1. XEAHSEENEFERSD

B 1% (T 5 4R

45
Fe Mn Cr Si Ni \% Mo
ZGMn13 83.99 13.52 191 0.44 0.10 0.033
ZGMn18 79.04 18.58 1.74 0.54 0.08 0.026
ZGMn21 77.16 20.30 1.84 0.61 0.06 0.026 0.013
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Figure 1. Curve of thermal expansion rate with temperature
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Figure 2. Curve of thermal expansion coefficient with temperature
B 2. KA KPERE Tz

3.2. A HARBS
=R R R B IR 45 SR L 3

4.4
e /GMIN13
(—e—7GMn18
4.2 b= 7GMnN21

b
o
T

P B ARE/mm2s?
w w
(o)} (o]
]

1 M 1 M 1 M 1 X 1
0 100 200 300 400 500

TR/ C
Figure 3. Curve of thermal diffusion coefficient with temperature
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Figure 4. Curve of heat capacity with temperature
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Figure 5. Curve of thermal conductivity with temperature
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