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Metal Pushing V-belt for Torque Converter-type CVT for 1.5-Liter Class Vehicles
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ABSTRACT

A metal pushing V-belt for usein anew 1.5 L class
torque converter-type CVT (TC-CVT) has been
developed.

Because torque is amplified by the torque converter,
a TC-CVT places a greater load on the belt than a
conventional starting clutch-type CVT (SC-CVT), and
the new V-belt therefore had to be able to cope with this
increased load.

In order to fit the developed belt for this more severe
use environment, the shape of the elements was modified
to increase strength, and the accuracy of the shape of the
rings was increased by reducing the high order of
curvature component, resulting in more stable dynamic
behavior. In addition, the hardness of the surfaces of the
rings was increased in order to enhance wear resistance.

A noteworthy feature of the developed metal pushing
V-belt is the fact that specifications enabling use in a
1.5 L class TC-CVT were achieved using only nine
layers of rings.
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Fig. 1 Newly developed metal pushing V-belt

Table 1  Steel belt specifications

Current Developed

CVT type SC-CVT TC-CVT

Shaft distance (mm) 143 156
Width (mm) a 9.15 9.15

@ | Thickness (mm) b 0.184 0.184

X | Diameter (mm) ¢ 191.7 208.8
Number of rings 9 /Each side | 9 /Each side
Rockin width

% (n?r%) g edge dtd 24 24

% Thickness (mm) e 15 1.5

w | Body height (mm) f 5.2 5.75
Mass (g) 1.79 1.97

Ring assembly

Nose

Rocking edge

o

Body V-surface

Fig. 2 Configuration of elements and ring assembly
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Fig. 4 Contact pressure at V-surface
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Fig. 5 Measurement of ring displacement
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Fig. 6 Comparison of ring displacement
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(a) Curved ring form
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(b) Curved ring form including high order of curvature

Fig. 7 Schematic of curved ring form
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Fig. 8 Comparison of frequency component
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Fig. 10 Compound layer generation at nitriding

0170

gbobobobooboooooobooobobobobo
gboooooo

goooog

610000000

gbobooobooboboboboboboooooon
gboboboboobobooboobooobobobobo
MFig. 1100000 DOOO0ODOOOODOOOODDOO
gogosooooooooboooooogog

62. 0000000

gooboboboboobooogoooboobTecevTt 0o
goboobbooobboooboooboooboooo
gboboboboboooooooboobobobobo
ooooo0o e40D0O0OOO

LA
MF B Developed

® Current

High -

Load
{ ]

1E+02 1E+03 1E+04 1E+05 1E+06 1E+07 1E+08
Number of cycles

Fig. 11 Fatigue strength properties of simple element
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Fig. 12 Potential of newly developed V-belt
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