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Abstract

Using carbonitriding process, the processing of quenched and tempered 42CrMo steel surface was
strengthened, and the effect of its microstructure change on mechanical properties was investi-
gated. The results show that, after carbonitriding process, a carbonitride layer of 0.14 mm is pro-
duced on the workpiece surface; core is transformed into cryptocrystalline martensite and ferrite;
material organization has been further refined; the surface hardness of quenched and tempered
42CrMo steel is 650 HV; the yield strength is 1120 MPa; and the impact toughness can reach 84
J/cmz, The experimental results show that after carbonitriding heat treatment of the pin, quenched
and tempered 42CrMo steel has better tenacity, and the product quality is improved.
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Table 1. Chemical composition of 42CrMo steel (wt, %)
F< 1. 42CrMo ML ZE R 57 (RE D H, %)
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=30 C Cr Mn Si Mo Ni Cu S P Fe

R H 0.440 0.965 0.532 0.250 0.168 0.150 <0.250 <0.250 <0.025 R

Figure 1. The original physical sample
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Figure 2. Sampling locations. (a) Metallographic sample location; (b) Tensile and impact experiments
sampling location
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Figure 3. Sample size chart. (a) Plate strip tensile samples; (b) Impact test specimen
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Figure 4. Permeability layer organization 500x
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Figure 5. Permeability after carbonitriding layer of depth
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Figure 6. After carbonitriding 42CrMo pin shaft surface to the
core hardness value distribution
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Figure 7. Tensile samples at different positions of the true
stress-strain curve
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Figure 8. 42CrMo quenched and tempered steel microstructure from edge to the core
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