5537 B85 7 M oW i it Vol.37 No.7
2020 4= 7 H JOURNAL OF MACHINE DESIGN Jul. 2020

V BV SN Hertz 22l AR 5K i

X FkE LKA LR E %2
(L2ZMBT R MLHE TR, Hlr 240 730050;
2. e A e ke £ S A A PR A Wiyl i 325100)

WE.VAERRIFIA BN AL FRAL, TR ABITEAELET AR LS FHAKS FHAFHAEY
#Hof, L Pl Hertz BB AN AR FIARE I HBAFHAY K5 #ﬁ%ffdﬁ"%%i{i@%ﬁﬁﬁ K BAT I 5 A%

GATE fru‘:@?;imﬁ # Abaqus P AT 45 AT ORI E AR 3 4 —FRFEARENAEILT R
FHB R AL KGR RSN B AT AR TR R TR A xR R R ﬁdﬁﬂﬁ*’*ﬁﬂf S B s R EARAK B R

BEMAEHME R, 228K A FREBRR, ARE AN RE TR R EER, BRE A BT R EKF
% A FHEAR,
K.V BRE F U Hertz 2 AR 2246, 2248, N KA, TG o 47
FESZES . TH132 XERFRIZAD A X E %S :1001-2354(2020)07-0024-06
DOI:10.13841/j.cnki jx§.2020.07.005

Stiffness modeling and solving of V-typed roller guides based on
the Hertz contact theory

LIU Zi-xuan',ZHANG Li', CHEN Chang-an®
(1.School of Mechanical and Electrical Engineering, Lanzhou University of Technology , Lanzhou 730050
2.Yalong Intelligent Equipment Group Company, Wenzhou 325100)

Abstract: V-typed Roller Guide is a new type of transmission guide system. By means of the theoretical modeling of the
guide system,the influence of the parameters exerted on the mechanical performance is analyzed effectively. In this article,the
contact-mechanical model of the guide system is worked out by the Hertz contact theory; the relationship between the roller
guide and its displacement with both the vertical load and the radial load is derived,and its stiffness is calculated. A series of
stiffness values are simulated and calculated with the aid of Abaqus,in order to verify whether the formula is reliable and further
work out the stiffness model of the roller guide in the case of preload. Then,the effect of the preload exerted on the stiffness with
the external load is compared. When there is no preload,the initial stiffness of the roller guide is minor,and the stiffness in-
creases rapidly with the ever-growing load , which makes the guide deform significantly. When there is preload,the initial stiff-
ness of the roller guide is large,and the stiffness increases slowly with the ever-growing load , which makes the guide more stable.
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