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Application of Metal Pushing V-Belt Stress Simulation with CVT pulley stiffness
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ABSTRACT

A simulation method was developed allowing
simultaneous evaluation of dynamic behavior and ring
stress for estimation of durability of metal pushing V-
belts for CVT. The high rotational speed range of the
CVT is simulated utilizing the finite element method
used in crash analysis. This paper focuses on dynamic
behavior of the pulley behavior, and the simulation
method is newly improved to allow the pulley stiffness
to be reflected. The pulley stiffness values are found by
applying static loading to the three-dimensional FEM
model. As aresult, it is found that the flexional stiffness
affects the ring impact stress at the pulley entrance and
exit. Furthermore, the mechanism of contact between the
ring edge and pulley surface or the element due to the
ring misalignment caused by the pulley flexion is
clarified. For the first time, these results make it possible
to obtain design guideline for the pulley stiffness that
includes consideration of belt durability.
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Fig. 3 Metal pushing V-belt Model
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Fig. 2 Belt misalignment variation by ratio
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Fig. 4 Misalignment of element
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Fig. 8 Influence of flexibility on misalignment
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Fig. 13 Ring stress distribution by stiffness

gboboobobobobooboooooooooan
gooooboobooooboooboooboobooobogoo
gboboooooboooboobobobobobooboooo
0000000DOoO00DbO0o0b0O0OD Fig.140D0OO

gbobooboboboboooooooooooboon
goboboboboboooooobooboboboobooo

— Relative clearance
= Element alignment
| — Ring alignment

\[ |« Relative clearance
711N

Misalignment

Fig. 14 Relative clearance between element and ring

gooboobooboboboobooooooooobooon
oooo0o0oD Fig.150000E0HOOOODDOO
gboboboborFOGLOUOODODODODOODODOOO
gbobobooooobobooo

Relative Clearance

o — +

Edge contact

E F GH E F GH E F G
® ©) ®
Analytical model type

H

Fig. 15 Ring edge contact by stiffness

gbobooboboboboooboooooooooboon
goboooobooobooboboobbooobboooo
cviboooooopoooooooooooooooooo
gobobooooooobooboboboboboboooog
goodooooooooobooobooboobobobbbooboobooo
goboboooooooooobooooooboboobooooo
gboboboooboobooboobobobobooboooo

0 1940



gbobobooooooooboobobobooboooobooobo

googd

goooooboboboboboboooooooooooooo
gobooooooooobooboobooboobogoo
gbmooboobobobobobobobobobonn
goboooooobooboboooboobbooooo
gbmooboobobobobobobobobobonn
gbobobobobobobobobobooobgo
gboboboboboboboboboboban
gooo
gbmoobooboboboboboboboboobon
gboboboboobobobobuoboboboo
gboooooo

goobognd

cvioooooooopooooooooooooogo
oo000D0000oooooooooooooooooog
000o00ooo0ooooooooooooooooo
dooooooceviOooooOOoDOoDbOobOOoooooag
ooo

0o00o0ooo0ooooooooooooooooog
00000000000 000000 Hibbitt, Karlsson &
Sorensen,Inc. OO0 000000000 OOOOOOO

goodgdgo

00000 oooooevTooooooooooooooo
000000HONDAR & D Technical Review, Vol.13,
No.1, p.125-130 (2001)

0oooo 0ooooooooooooooooooooog
000 000HondaR & D Technical Review, Vol.7,p.49-
67 (1995)

00000 000000000 oooooooooooon
000000000 Vol.26, No.2, p.78-81 (1972)

0 O OSauer,G.: Grundlagen und Betriebsverhalten eines
Zugketten Umschlingungsgetriebes, Nr.293, Dusseldorf:
VDI-Verlag 1996.

01950



Honda R&D Technical Review Vol.14 No.1 (April 2002)

n000Om

gogao ogogao

0 1960





