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Abstract

The effect of C and Mn elements on properties of BTW steel was studied in this paper. Microstruc-
tures and mechanical properties of medium manganese steel were analyzed by means of metallo-
graphic microscope, tensile test, impact test, friction and wear test machines. Experimental results
showed: in the experiment, the BTW steel was single austenite structure, in addition, the spotty
carbonized precipitates were found in the crystalline grains and boundaries. Manganese made a
more obvious effect on tensile strength, while the effect on hardness and wear properties was less.
The change of carbon content had an obvious effect on strength, toughness, hardness and wear re-
sistance. To obtain good comprehensive performance, the manganese content in actual produc-
tion should not be less than 8 wt%. Carbon content should be controlled at around 0.9 wt%.
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Table 1. The numbers of alloying component design experiment

=1 ASHHMRITERS

FFE C Si Mn \% Nb Cr Ti Ni

1 0.70 0.28 7.90 0.28 0.03 2.69 0.05 0.16
2 0.76 0.25 6.98 0.26 0.02 2.71 0.05 0.15
3 0.76 0.27 7.21 0.26 0.02 2.69 0.05 0.16
4 0.77 0.27 7.10 0.26 0.03 2.69 0.05 0.16
5 0.78 0.27 7.36 0.26 0.02 2.68 0.05 0.15
6 0.83 0.26 8.50 0.27 0.03 2.68 0.05 0.15
7 0.84 0.27 8.58 0.28 0.02 2.67 0.05 0.15
8 0.89 0.26 8.62 0.27 0.03 2.68 0.05 0.15
9 091 0.25 8.62 0.26 0.02 2.70 0.05 0.14
10 1.01 0.26 8.53 0.26 0.02 2.69 0.05 0.14
11 1.07 0.27 6.80 0.26 0.02 2.72 0.05 0.15
12 1.11 0.25 8.90 0.28 0.04 2.69 0.05 0.14

Figure 1. Metallographic structure of manganese steel in BTW: (a) 200 b; (b) 500 b

& 1. BTW & RAIEHHELAE: (a) 200 b; (b) 500 b
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Figure 2. Relationship between tensile strength and Mn content
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Figure 3. Relationship between tensile strength and C content
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Figure 4. Relationship between surface hardness and Mn content
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Figure 5. Relationship between surface hardness and C content
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Figure 10. SEM image of wear surface of Mn group
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