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Fig.1 The relationship between atomization temperature

and oxygen content
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Preparation of nickel powders by high-pressure water atomization and its
application in tungsten carbides enhanced PDC bits

XIE Huanwen'? , TANG Mingqiang® ,LIU Xin? ,CHEN Mingan' , WANG Lei? ,MAOQ Xinhua® ,ZOU Liming®
1. School of Materials Science and Engineering , Central South University ,Changsha 410083, China;2. Guangdong
Institute of Materials and Processing, Guangdong Academy of Sciences, Guangzhou 510650, China; 3. TIZ
Advanced Alloy Technology Co. ,Ltd ,Quanzhou 362000,China

Abstract: Ni powders were prepared by high-pressure water atomization. The influence of atomization
process on the properties of the powders was analyzed by means of carbon sulfur analyzer,oxygen/nitrogen
analyzer, scanning electron microscopy (SEM), particle size analysis. Using non-pressure maceration
method, the irregular nickel powder prepared by conventional water atomization and the Ni powders
prepared by this experiment was made into matrix material, respectively. The properties of matrix materials
were analyzed. The results show that when the atomization temperature is 1600°C and the atomization
pressure is 40MPa, the oxygen content of Ni powders is 0. 21% ,and the carbon content is about 0. 05%.
Most of the Ni powders are nearly spherical and its surface is relatively smooth. The particle size below 38
pm is mainly distributed in the range of 8-40 pm,and its D, is 20. 1ym. The apparent density and tap
density is 3. 75 g/cm® and 5. 26 g/cm®, respectively. The bend strength and toughness values of matrix
material with Ni powders prepared by this experiment are 780 MPa and 5 ]J/cm?, respectively.
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