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[ABSTRACT] Facing the issue of selecting rolling process parameter for high-precision titanium alloy bolts, the finite
element simulation model is built for the rolling at root fillet of bolt. The distribution law of residual stress at root fillet
of bolt after rolling is studied. The effects of rolling speed, processing time, friction coefficient, coating thickness and
rolling force on the distribution of residual stress are analyzed and the optimal choice of rolling parameters is obtained.
Moreover, targeting on the goal of minimizing the median integral of residual stress in root fillet rolling, the mathematical
model of rolling parameters and residual stress is established in accordance with the simulation results. The optimal process
parameters of rolling strengthening for the root fillet of high-precision bolt are obtained through parameter optimization.
Moreover, the finite element simulation and experimental verification are carried out to validate the optimal results. The
research results can offer theoretical guidance and technical support for the fillet rolling strengthening technology of high-
precision bolts.
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Table 2 Johnson—Cook model parameters"”

A/MPa B/MPa C m n
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Table 3 Factor levels of rolling process parameters
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4 475 2.25 0.4 15 735
5 500 2.5 0.5 20 784
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Table 4 Orthogonal parameters for fillet rolling strengthening

simulation
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20 475 2.5 0.3 0 735 2
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Fig.4 Distribution of residual stress on root fillet surface and inside
of a typical bolt
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Table 5 Range analysis of integral median of residual stress MPa

SR RIREIE | RIRRE | BEEAM WREE | EED
ky —84.2384 | —76.2409 | —58.4923 | —79.7028 | —81.0915
ky —80.4832 | —82.6214 | —69.1773 | —81.9652 | —80.3492
ks —75.5858 | —84.2703 | —71.8956 | —80.0951 | —76.1529
k, —85.1211 | —87.6510 | —98.5907 | —81.3464 | —79.9597
ks —79.0257 | —-73.6707 = —106.298 | —81.3446 | —86.9009
R 9.5353 13.9809 47.8057 2.2622 10.7480
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