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Study on the property of laser alloying layer on the surface of 45*
carbon steel with chromium and molybdenum
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Abstraet: Various properties of 45* carbon stesl surface before and after laser alloying
with chromium and molybdenum are analysed and compared. The results show that the
surface wear resistance of the alloyed layer increases by two or three times than that of
45% carbon steel, oxidation resistance and corrosion resistance of the alloyed layer were also
obviously incraased.
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Tablel Parameters of alloying treatment
Sample No. Coating Coating Coating Laser Laser Scanning Over (Protective
composition | method thickness power beam velocity | lapping gas
Cr:Mo {(mm) (W) diameter | (mm/s) width
(mm) (mm) |

141 311 0.4 1100 2.5 12 1.0 | N,
142 3:1 0.4 1100 2.5 9 1.0 Na
143 3:1 0.4 1100 2.5 15 1.0 N,
144 3:1 coating 0.4 mo | 25 | 6 10 | N
121 3:1 manually 0.2 1100 % 2.5 13 1.0 N,
122 3:1 0.2 1100 | 2.5 9 1.0 N,
123 3:1 0.2 1100 i 2.5 15 1.0 N,
124 3:1 0.2 1100 | 25 6 1.0 | X,
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Teble 2 Compositions of the alloyed layers
No
Element *
121 122 123 124 141 142 143 1 144
Cr(9s) 8.2 6.5 8.2 5.6 12.5 9.2 10.3 8.6
Mo (%) 12.0 7.4 6.5 7.1 15.9 14.7 12.0 10.4
Fel{o,) 79.8 86.1 85.3 387.3 71.6 76.1 7.7 81.1
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Table 3 Waear resistance of 45" steel and the alloyed layer

Sa;: c;i]e widtlur ;)Ekwear W o( X 10~8mm?) (10_11[[5) (mfjré;na | @ Oﬁfim*} K/Ks

45 0.50 | 0,38 | 0.53 1.74 | 2.71 | 2.047 2.17 t 2.30 0.44 1

143 -lO.ﬂ-ﬂ 0.35 | 0.38 0.88 0.59-. d-{i.?él 0.74 0.78 1.28 2.04
141 0.41 dd[)_:;ri'-_—ﬂ.é{} 0.95__{).69 Gé;é»_ N 0.84 0.89 1.12 2.97
142 -E:{_ 042 10,46 | 0,421 0.,95]1.05]1.35|1.05 1.10 1.17 0.86 - 1.96
122 -0.40 0‘3—3 0.39 0.8810.74 )] 0.83 0.81 0.86 _—_J:.lﬁ 2.67
123 0.37 1 0.39 ] 0.41 0.69 | 0.83 ] 0.95 0.82 0.87 1.14 _ 2.63
121 0.40 ! 0,41 l 0.42 28_3_095_ 1.05_ 0.96 1.02 0.98 2.25

Tablza &4 Relation between wear resistance and centent cf residual austenits

Sampie No. _i 142 141 143 i 123 121 122
K (10°m -mm~3) l 0.86 1.12 1.28 I 1.14 0.98 1.16
conteut of residual austenite 96.6 31.0 47 4 90.0 349 51.5
(%)
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