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Process of Pure Iron Electrode Material with Plasma Surface Molybdenizing

WU Wei—qin, GAO Yuan, ZHANG Yan. WANG Cheng-lei
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Guangxi)

Abstract; Alloy layers containing Mo were obtained by double glow plasma surface alloying technology on in-
dustrial pure iron with orthogonal test, and the effects of space between the electrodes, holding temperature,
holding time, source voltage and gas pressure on the thickness of the alloyed layer were investigated and opti-
mized by the range analysis method. The microstructure, thickness, phase structure, surface morphology,
hardness and distribution of element were characterized by optical microscope, X-ray diffraction, microhard-
ness analyzer, and scanning electron microscope with energy dispersive X-ray spectroscopy. The results show
that the alloy layer with a thickness of 80 pm can be obtained by using the optimal processing parameters:
source voltage 800-850 V, holding temperature 1 020 C, holding time 4 h, gas pressure 35 Pa, and space be-
tween the electrodes 20 mm. The organizations of the alloyed layer are columnar crystals with Mo gradient
distribution in the alloyed layer, the phase structure alloyed layer is Fe(Mo) solid solution and Mo phase, the
hardness of the alloyed layer trends downward, and the surface hardness of the sample is 248.5 HV, 5.
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Table 1 Experimental factors and levels

Electrode distance Holding temperature

Holding time

Source voltage Working pressure

Level
S/mm T/C t/h U/v P/Pa

1 15 900 3 780420 25

2 20 960 4 830+20 30

3 25 1020 5 880+20 35

4 30 1 080 6 930+ 20 40
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Table 2 Program and results of the orthogonal test
No. Electrode distance Holding temperature Holding time Source voltage Working pressure Layer thickness
S/mm T/C t/h Uu/v P/Pa y/pm
1 15 900 3 750-800 25 40. 49
2 15 960 4 800-850 30 60. 97
3 15 1020 5 8§50-900 35 78.05
4 15 1 080 6 900-950 40 82.2
5 20 900 4 850-900 40 49. 23
6 20 960 3 900-950 35 51.04
7 20 1020 6 750-800 30 84.97
8 20 1 080 S 800-850 25 89. 58
9 25 900 5 900-950 30 48. 36
10 25 960 6 850-900 25 60. 22
11 25 1020 3 800-850 40 76.74
12 25 1 080 4 750-800 35 91.22
13 30 900 6 800-850 35 61.54
14 30 960 5 750-800 40 62. 47
15 30 1020 4 900-950 25 68.78
16 30 1 080 3 850-900 30 72.46
K1 261.71 199.62 240.73 279.15 259.07
K2 274. 82 234.70 270. 20 288. 83 266.76
K3 276. 54 308. 54 278. 46 259. 96 281.85
K4 265.25 335. 46 288.93 250. 38 270. 64
K1’ 65.43 49. 90 60. 18 69.79 64.77 y=67.40
K2' 68.71 58. 68 67.55 72.21 66. 69
K3’ 69. 14 77.14 69. 62 64.99 70. 46
K4' 66. 31 83. 86 72.23 62.59 67.66
R 3.71 33.96 12.05 9.61 5.70
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