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Abstract 40Cr steel is a common quenched axis steel with high, tough, and plastic cooperation. However,
quenched steel for high speed spindle rigidity and resistance is not satisfactory. It is easy wear at axle journals and
affacts the precision. 40Cr steel with normalized one has been hardened by laser. To find a good technics for high-
speed spindle by laser surface hardening, to improve 40Cr steel’s hardness and wear resistance. Analyse kinds of
samples which are harden by different technics. Diameter of facula 7 mm, laser power 1600 W, speed of scan
15 mm/s is the best parameters. Then microstructures analysis, rigidity measurement are carried out. The result;
the sample with the technics is the best for high-speed spind machining and milling. The hardness of hypo-surface
layer’s hardness is 2. 04 times of the conventional heat treatment, and it is wearable.
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Table 1 40Cr steel composent (mass fraction%)

C Si Mn Cr S P
0.44  0.38  0.64  0.76  0.028  0.023
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(a)1600715 technics; (b)1700516 technics
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Fig. 5 Microstructures of different layer. (a)Laser-hardened layer; (b)transition layer; (c)original matrix layers
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Table 2 Comparison of wear mass loss of 40Cr

Sample Wear mass loss /mg
Firstly Secondly Thirdly
1700516 technics 0.42 0.29 0.76
1600715 technics 0. 47 0.32 0. 33
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Fig. 7 Abrasion SEM of two different heat treatment.
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