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Friction and Wear Behavior of 45 Steel at Different Heat Treatment

Process with Alfalfa Powder
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Abstract: Abrasive wear of alfalfa powder on the circular mould system is the main cause of the key parts failing on feed
pellet machine. To improve the abrasive wear resistance of the key parts of circular mould system the heat treatment of 45
steel was carried out by using different heat treatment process. The friction and wear behavior of 45 steel against alfalfa
powder was studied on the abrasive wear test machine the microstructure of the sample was analyzed by using metallo—
graphic microscope and the worn surface morphology was observed by using scanning electron microscope( SEM) . The re—
sults show that the abrasive wear of quenched 45 steel is dominated by micro-cutting wear and mechanical polishing while
plastic fatigue wear is not obvious. The wear resistance of 45 steel against alfalfa powder can be improved through rational
matching of hardness and ductility when its hardness reaches certain value meanwhile the subecritical quenching technique
can obviously improve the wear resistance of 45 steel against plant abrasive compared with quenching.
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Fig 1 Abrasive wear testing machine (a) structure diagram of wear testing machine; (b) rubber wheel
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Table 1 The heat treatmentparameters of 45 Steel
No.  Austenitic temperature §/°C Austenitic time £/min Quenching medium  Tempering temperature §/°C Tempering time ¢/h
A 830 5~6 Water 200 2
B 810 5~6 Water 200 2
C 790 5~6 Water 200 2
D 770 5~6 Water 200 2
1.2 C 70 N 181 r/min 3 000 m
5 15 000 m.,
5
o o 3
( SEM)
45* 20 ~25
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Table 2 The hardness and impact toughness of samples o

No. Hardness Impact toughness o/( N * m)

A HRC53.75 5.7

B HRC53. 08 5.7 "

C HRC52.50 6.1 2

D HRC50. 67 6.9 °
2.2

4 2 . o A. B. C. D
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Fig 2 Metallographic structures under different heat treatment
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Fig 3 Total wear mass loss of samples (a) and variation of wear mass loss with sliding distance ( b)
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Fig4 Worn surface micrographs of the samples under different heat treatment
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