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Table 1 The main technical parameters of LMD-800 hinge-type cubic-anvil press

Cylinder bore  Nominal pressure Cylinder pressure Heating power Piston stroke Synthetic cavity diameter

/(mm) /(kND /(MPa) /(W) /(mm) /(mm)

320 6 X800 100 20 60 25
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Fig.2 Energy-time curve in diamond growth process
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Fig. 3 Energy-time curve in diamond non-growth process
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Fig. 4 Time-domain waveform of diamond growth process
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(b) Diamond non-growth process
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Fig. 5 Spectra of diamond growth process
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Preliminary Studies on Real-Time Acoustic Emission Monitoring
in Single Crystal Diamond Growth

LIU Lei"?,ZHANG Yuan-Pei'? ,LAN Wei-Ke'?,LI He-Sheng'*,LL1 Mu-Sen"**

(1. Key Laboratory for Liquid-Solid Structural Evolution and Processing of Materials
(Ministry of Education) ,Shandong University ,Jinan 250061 ,China;

2. Shandong Engineering Research Centre for Super-Hard Materials , Zoucheng 273500,China)

Abstract; The growth process of synthetic diamond single crystals under high-pressure and high-tem-

perature (HPHT) was tested with acoustic emission (AE) technique. A real-time AE monitoring sys-

tem was built by using a PCI-8 acoustic emission instrument and a LMD-800 hinge-type cubic-anvil

press. The characteristics and their variations of the AE signals in the growth and non-growth proces-

ses of the diamonds were compared. Furthermore, the spectrum analysis of the AE signals was per-

formed. The experimental results indicated that the AE signals corresponding to the diamond growth

process exhibit a low frequency feature. Accordingly, AE testing can be used to study the insitu reac-

tion mechanics of synthetic diamond single crystals under HPHT.

Key words: acoustic emission testing; diamond single crystal; high-pressure and high-temperature; in-

situ reaction



