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Prediction model of core rod diameter of hard and brittle
material processed by ultrasonic assisted grinding
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Abstract. Ultrasonic assisted grinding is an effective way for trepanning the core rod, but the brittle fracture
is the main manner to remove the hard and brittle materials during ultrasonic assisted grinding, leading to di-
mension error between the rod diameter and the inner diameter of the grinding wheel. Aiming at the above
problem, based on the theory of indentation fracture mechanics and the kinematic analysis of diamond grains
on the grinding wheel, a prediction model of the rod diameter was established, during which the effects of the
expansion of the lateral cracks on the rod diameter were considered at the same time. Subsequently, the model
was calibrated and verified through the test of ultrasonic assisted trepanning of core rod of K9 optical glass.
The effect of the feed and spindle speed on the rod diameter was studied. The comparison experiment indicates
that the simulation results are in good agreement with the experimental results, and the error is within 5%,
which verifies the validity of the model. The experimental results show that the diameter error of the core rod

can be reduced effectively with lower speed and higher feed rate during ultrasonic assisted grinding. The es-
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tablished prediction model of the rod diameter can offer theoretical guidance to the selection of the grinding

wheel for trepanning the core rod with ultrasonic assisted grinding.

Key words: hard and brittle material; ultrasonic assisted grinding; diameter prediction; dimension er-

ror of core rod
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Fig. 5 Equipment of ultrasonic assisted trepanning
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Measured sizes and resonant amplitudes of

diamond grinding wheel

Jl5 K /mm M B B 4% /mm PRI/ pm
1# 80 4,530 1.5
2% 80 4,523 1.5
RE= 80 4.528 1.5
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Tab. 2 Processing parameters of calibration experiment

H B /r e min ' A E/mm e min ' TS
1 4000,6000,8000,10000 4 1#.,2%,34#
2 6 000 2,4.6,8 1#.2#%.3#
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Fig. 6 Measurement of core rod diameter
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Tab. 3 Processing parameters of verification experiment

H e /r e min ' HFAHEE/mme min ' JIE
1 4500,6500,8500,10500 4.5 1#,24,34#
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