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Abstract: Through simulation and experiments, the influences of container sizes on the machining
effectiveness of cylindrical rollers in vertical vibration superfinishing rolling processes were investiga-
ted. The relation among the dimensional parameters and the movement characteristics of rollers and
the mechanical behavior of surface particles was analyzed with the angle @ and size d of “reverse
L-container” as variables. With the increase of a, the height of the roller active region decreased grad-
ually, and the deviation degree between the axis and the horizontal plane decreases first and then in-
creased. The normal contact force of the outer diameter surface increased first and then decreased,
while the tangential relative velocity decreased gradually. The normal contact force decreased first and
then increased, while the tangential relative velocity increased first and then decreased. With the in-
crease of d, the height of the roller’s active region gradually increased, the deviation degree between
the axis and the horizontal plane first decreased and then increased, the normal contact force of the
outer diameter surface first increased and then decreased, the normal contact force of the end face first
decreased and then increased, and the tangential relative velocity of the outer diameter surface and the
end face increased gradually. The experimental results agree with the simulation results. The better
container size;a =10°, d =50 mm, after processing, the outer diameter surface roughness value is re-
duced from 0.105 pm to 0.036 pum, the end surface roughness value is reduced from 0.150 pm to 0.057
pm, the surface profile is flat relatively, and the scratches are removed basically.

Key words: cylindrical roller; vertical vibration; finishing process; container size; discrete ele-
ment method
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Fig.2 Container model and dimensions
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Tab.1 Variable of container size parameters

a/ (%) d/mm a/ () d/mm
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20 50 10 50
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Tab.2 Physical parameters of each part

FAF MEL /A4 W/ (kg + m %) | BYIELE/GPa
FoR A 0.28 1150 3.2

WKL 0.21 2675 124

BT 0.30 7850 217
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Tab.3 Contact parameters

AR AR MEFEVR ST 2R | WREE R IRE | RS R
WURL—HURL 0.75 0.3 0.03
Tk —75 % 0.36 0.3 0.15
Wk — Tk 0.20 0.5 0.01
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and granular media
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