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Fig. 1 Schematic diagram of gear a and b
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Table 1 Ko intensity of C in each standard sample

at different voltages

b ke 5% iF Intensity/cps
CRM 5 kV 10kV  15kV 20 kV 25 kV
20CrMnTi 6 012 6 799 6 215 5 469 4 900

GSB H40072-94-1# 4 612 6 500 4 924 4 039 3 455
GSB H40072-94-2# 6 154 7 006 5571 3 861 3 001
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Table 2 Total counts of C in each standard sample at

different current within 10 mins

bR FE B8 Total counts
CRM 100 nA 200 nA 300 nA
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Table 3 Ko intensity of C in each standard sample

at different beam sizes

PRFE o B Intensity/cps
CRM 10 pm 20 pm 30 pm 50 pm
20CrMnTi 2 514 4 998 4032 3729

GSB H40072-94-1% 2468 5911 5198 4548
GSB H40072-94-2% 2787 5149 4562 4 326
GSB H40072-94-4% 2031 4352 3624 3133
GSB H40072-94-6% 2468 4983 4096 3529
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Fig. 2 Calibration curve of carbon
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Fig. 3 Carbon content distribution curve of gear a and b
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Fig. 4 Hardness gradient curve of gear a and b
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Discussion on the quantitative analysis method of carbon
content distribution in carburized coating of gears by electron
probe X-ray micro-analyzer

ZHANG Xiao-ju, LI Jian-long

(Shaanxi Fast Gear Auto Drive Engineering Research Institute, Xi’an 710119, China )

Abstract; The property of carburized gear were greatly affected by surface carbon content, carburized coat-
ing thickness and carbon content distribution. Two gear samples with different carburizing process condi-
tions were used as research object. The quantitative analysis of surface carbon content, the carburized coat-
ing thickness and the carbon content distribution state was conducted by adjusting the working conditions
of electron probe X-ray micro-analyzer. The optimal conditions were obtained as follows: the acceleration
voltage was 10 kV, the electron beam current was 200 nA and the beam size was 20 pm. Meanwhile, the
determination results of carbon content in center of two gears were compared with those obtained by spark
source atomic emission spectrometry. The carbon content distribution and hardness gradient were also
compared. The results showed that the measured results of carbon content in center of samples by electron
probe analyzer were closed to those obtained by spark source atomic emission spectrometry. The carbon
distribution tread of two samples tested by electron probe was similar to the hardness gradient distribution
tread obtained by the hardness meter. Therefore, the carbon content in carburized coating could be accu-
rately determined by electron probe X-ray micro-analyzer. Moreover, the carbon content distribution in
whole carburized coating of sample with different carburizing process conditions could be intuitively reflec-
ted.

Key words: electron probe X-ray micro-analyzer;carburized coating;carbon content distribution; quantita-

tive analysis





