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Fig.3 Acceleration and transmissibility of under sweep frequency vibration
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Tab. 2 Material property
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Experimental research on the influence of bolt preload on
vibration characteristics of cross roller guide pair

GAO Liang', PENG Yang®, WEI Shen®, DENG Huaxia', WANG Yu', GONG Xinglong'
(1. CAS Key Laboratory of Mechanical Behavior and Design of Materials, Department of Modern Mechanics, University of Science and
Technology of China, Hefei 230027, Anhui, China; 2. National Synchrotron Radiation Laboratory, University of Science and Technology
of China, Hefei 230027, Anhui, China)

Abstract: In order to investigate the effect of the bolt preload on the vibration characteristics of the
cross roller guide pair,a key component of the double-crystal monochromator, the sweep frequency
vibration test and random vibration test of the cross roller guide pair under variable preloads were
carried out. The vibration response characteristics were analyzed. The influence of the preload on
vibration transmissibility at low frequency and the resonant peak were discussed. A simplified model
was established to characterize the preload effect of bolts, and the dynamic characteristic parameters
of cross roller guide pairs were presented. The results show that the resonance frequency of the cross
roller guide pair increases gradually with the increase of bolt preload before it tends to a plateau
finally. Under the condition of low bolt preload, there is a problem of vibration stability at low
frequency. A certain preload can restrain the vibration amplification induced by the instability at low
frequency vibration.

Keywords: bolt preload; guide pair; vibration characteristics



