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Effect of Si Content on Cr/Cr-Si Interlayer on Diamond Film Growth on
Stainless Steel Surface

LI Xiao', LIU Cheng', CHEN Daoyong®, CHEN Chengke', LI Chuanxing', LI Jiquan®, JIANG Meiyan', HU Xiaojun'
(1. College of Materials Science and Engineering, Zhejiang University of Technology, Hangzhou 310014, China;
2. Aerospace Research Institute of Materials and Processing Technology, Beijing 100076, China;

3. College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: In order to adhere diamond film onto stainless steel surface, a Cr/Cr-Si film was selected as an interlayer and deposited via
magnetron sputtering. Diamond film was deposited via hot-filament chemical vapor deposition. All the samples were investigated by
X-ray diffraction, scanning electron microscopy and Raman spectroscopy, etc.. The results show that Cr-Si layer is composed of Cr(Si)
solid solution, and the diffusion rate of Fe atoms decreases when Si content is 12.7% (in mole). The diamond film is dense and
strongly adhere onto the stainless steel surface.

Keywords: diamond film; stainless steel; interlayer; chromium-silicon
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Table 1 Chemical composition of Cr/Cr-Si interlayers

deposited at different Si target powers x/%
Sample Si Cr Fe
Si-0 0.0 98.9 1.1
Si-50 6.0 92.8 1.2
Si-100 12.7 86.5 0.8
Si-150 22.1 77.0 0.9
Si-200 33.2 65.8 1.0

x is mole fraction.
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(a) Si-0-D

(d) Si-150-D

(e) Si-200-D

(¢) 8i-100-D

(f) Si-100-D after Rockwell indentation
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Fig. 1 SEM images of diamond films on stainless steel with Cr/Cr-Si interlayers with different Si contents
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Fig. 2 EDS spectra of diamond films with Cr/Cr-Si interlayers
with different Si contents
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Table 2 EDS data of diamond films on stainless steel with

Cr/Cr-Si interlayers with different Si content x/%

Sample C Fe Cr Si
Si-0-D 34.8 38.2 27.0 0.0
Si-50-D 36.2 39.1 24.6 0.1
Si-100-D 99.8 0 0.2 0.0
Si-150-D 96.1 2.5 1.4 0.0
Si-200-D 94.9 3.4 1.7 0.0
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Fig. 3 Cross-section morphology of diamond films on stainless
steel with Cr/Cr-Si interlayers [x(Si)=12.7%]
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Fig. 4 Raman spectra of diamond films on stainless steel with
Cr/Cr-Si interlayer at different Si contents
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Fig. 5 Grazing incidence XRD patterns (GIXRD) of diamond

films on stainless steel with Cr/Cr-Si interlayer at
different Si contents
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Table 3 Element content in 3Cr13/Cr/Cr-Si samples after

heat treatment x/%
Sample Fe Cr Si
Si-0 52 94.8 0.0
Si-50 49 89.0 6.1
Si-100 0.8 86.7 12.5
Si-150 4.7 74.8 22.8
Si-200 24.4 49.0 26.6
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Fig. 7 GIXRD patterns of Cr/Cr-Si interlayer at different Si
contents
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Fig. 9 Schematic of diamond film deposited on the stainless
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steel using the interlayer with different Si contents
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