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Fig. 1 X-ray diffraction pattern of the iron-based catalyst Fig. 2 Sample assembly for diamond synthesis at HTHP
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Fig. 3 The loading modes of pressure and temperature Fig. 4 The technical curve for synthesizing diamond
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Table 1 The main technical parameters for synthesizing diamond

Heating Preheating Synthetic Preheating Synthetic Synthetic Synthetic
pressure pressure pressure time time power resistance
p1/(MPa) P2/ (MPa) ps/(MPa) t,/(s) t,/(s) P/ (kW) R/(mQ)

70~90 80~100 100~110 10~30 360~840 35~42 6.9~7.2
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Fig. 7 Raman spectroscopy of diamond grains Fig. 8 X-ray diffraction pattern of the diamond grains
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Table 2 The main configuration parameters of diamond crystals

Grain size Roundness Ovality Surface roughness Purity Transmittance

40/45 1.0305 1.1328 4.56 7.6861 101
45/50 1.0315 1.1309 4. 38 7.8565 103
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Table 3 The impact toughness and static compressive strength of diamond crystals

Grain size Mean static compressive strength/(N) Impact toughness/(%)  Thermal impact toughness/( %)

40/45 192. 860 91.41 78.10
45/50 214.575 92.74 83.48
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Study on Synthesizing Diamond from Fe-Ni-C System
at High Temperature and High Pressure

LI He-Sheng, LI Mu-Sen

(1. School of Materials Science and Engineering »Shandong University ,Jinan 250061 ,China;
2. Shandong Engineering Research Centre for Super-Hard Materials , Zoucheng 273500,China)

Abstract; The synthesizing diamond experiment was carried out with iron-based catalysts made by
powder metallurgy using industrial iron and nickel powder as stuff at cubic high pressure apparatus.
By employing Raman spectroscopy and X-ray diffraction,it can be proved that the crystal gotten from
the experiment whose grain size is 200~500 pum is cubic diamond single crystal. The results of the
mechanical property test indicate that the quality of diamond exceeds the standard of SMD25. By anal-
ysis,it can be judged that the process of diamond nucleation is the one that the molten alloy dissolves
and catalyses the carbon atoms. Based on a lot of results,it can be illustrated that the carbon,which is
needed for diamond growth, comes from the (Fe, Ni);C under the absorption of y-(Fe, Ni) and the
film is not only the diffuse path of carbon,but also the catalysts of structure deformation.
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