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Simulation of and experimental study on drilling performance of 304 stainless steel
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Abstract: Austenitic stainless steel is a kind of difficult-cutting material, and in order to investi-
gate its drilling performance using high-speed steel drill bit with different operating condition pa-
rameters, a finite element simulation model of drilling austenitic 304 stainless steel is established
in the ABAQUS environment to discover the effecting rules of various machining parameters for
drilling force, torque and temperature. The simulated results show that at the same speed, the
enhancement of the feed rate could cause the drilling force and torque to increase greatly, with the
cutting chatter becoming serious and the temperature at the cutting edge rising rapidly; the chip
is changed from strip-shaped chip to unit chip. When the feed rate is constant, as the rotational
speed goes up, the drilling force increases, but the amplitude of torque rises rather small. The fi-
nite element simulation model is validated by the stainless steel drilling experiment, providing a

new reference for the machining parameters optimization of austenitic stainless steel.
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Tab. 2 Cutting parameters

F5 H# s /(remin™!) AR f/(mmer 1)

1 400 0.14
2 400 0.28
3 600 0.14
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Tab.3 Material parameters of austenitic stainless steel
SR A SR A

I/ (kg e m ®) 7800 | A/MPa 253, 32
PR & /GPa 200 B/MPa 685. 1

£1 TIENILT S THAR L 0.3 C 0. 097
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Fig.1 Three-dimensional modeling of twist drill
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Fig. 2 Drilling machining simulation finite element model
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Fig. 3 Distribution of drilling residual stress

at different parameters
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Fig. 4 Temperature clouds at different

processing parameters
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Fig. 5 Drilling processing scene
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Fig. 6 Drilling force and torque measured by the

first group of experiments
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Fig. 7 Drilling force and torque measured by

the second group of experiments
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Fig. 8 Drilling force and torque measured by
the third group of experiments
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Fig. 9 Chip shape at different feed rates
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Fig. 10 Chips at different feed rates
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