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Development of Light Weight and Lower Cost Aluminum VTEC Rocker Arm
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ABSTRACT

A VTEC rocker arm has been produced from
aluminum die-cast materials to reduce weight and lower
cost. The new arm, like the majority of rocker arms in
use, employs a roller follower to reduce drive friction
loss in the valve system. The VTEC connecting holes,
in which strength must be guaranteed, were focused on
to enable the shift to aluminum in the new VTEC
mechanism. A coaxial roller structure with a hollow
roller bearing shaft was adopted, allowing the roller shaft
to be press-fit into place and ensuring sufficient strength
and accuracy in the new rocker arm. As a result, both
the weight and the cost of the new rocker arm have been
reduced by more than 20% against the former forged
steel arm. The new arm was then first mass-produced for
use in the Fit.
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Fig. 1 Comparison of VTEC rocker arms structure
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Fig. 2 Comparison of machining processes
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Fig. 3 FEM analysis (Oil hole location)
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Fig. 4 Comparison of rigidity
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Fig. 5 Load cells for measuring thrust load and
drive torque
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Fig. 6 Result of measuring drive torque and
thrust load
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Fig. 7 Drive torque and thrust load
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Fig. 8 Remaining press fit tolerance and comparison

of drive torque between measurement and
calculation
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Fig. 9 Effect for fatigue strength
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Fig. 10 Limit line of fatigue strength
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Fig. 11  Plucking limit
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Fig. 13 Comparison of bounce limit between steel
and aluminum rocker arm

goooog seorpm DO00D0O0O0O0ODOOOODOO
gbobobobooooboobooboobobo1200000
goboboobooooooobooooooobooooooo
gbooboooooooboobobobobobooobooon
gboboooood

52.00000000

gobooobobooboboobooooboobooobooo
ugbdob FEM OODODODOOOCOO0OOO0

Fig.14 DO0OOODODOOODDOOO

H —A
t | —B ik
= | C P aadl
| —pD By ‘
| hd v
e 5

P
A Mvosgin pypBesey)

Ny

2000 4000 6000 8000

Engine speed (rpm)

Fig. 14 Rocker arm stress under VTEC-linked condition
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Fig. 17 Effect of thrust washer against pealing of
rocker arm end face
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