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Research on the in-situ growth process of graphene nano-layers
on the surface of diamond abrasive grains

XIA Mengfan', WANG Dexiang'" ** "
(1. School of Mechanical and Automotive Engineering, Qingdao University of Technology,
Qingdao 266525, China;2. Shandong Zhilian Community Bearing Technology Co. , Liaocheng 252664, China)

Abstract: In order to inhibit the chemical wear of graphitization of diamond abrasive grains
during the processing of ferrous metals, it is proposed that graphene nano-layers should be
grown in-situ on the surface of diamond abrasive grains, and the physical barrier effect of
graphene nano-layers should be employed to inhibit the chemical wear of graphitization.
Taking diamond abrasive grains with a particle size of 1.5 mm as the object, an in-situ
growth experiment of graphene on the surface of diamond abrasive grains was conducted by
using the liquid metal gallium as the catalyst. The growth quality of the graphene nano-layer
on the surface of diamond abrasive grains was evaluated by using a scanning electron micros-
copy (SEM) and a Raman spectrometer. The results show that the growth temperature
plays a decisive role in the growth of graphene. With the increase of the growth tempera-

ture, the number of graphene layers and the defect density increase accordingly. Liquid met-
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al gallium, as a metal catalyst, can lower the critical temperature when diamond is trans-
formed to graphene. Hydrogen can promote the cracking of carbon source and improve the
growth quality of graphene. However, an overly high hydrogen flow rate can reduce the
growth quality of graphene. The optimal parameters for the in-situ growth of graphene on
the surface of diamond abrasive grains include a growth temperature range of 1000-1050 C,
coating of liquid metal gallium on the abrasive grain surface and a hydrogen flow rate of
25 scem.

Key words: diamond; abrasive grain; graphene; in-situ growth
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