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1. Scope of Application

This shall be applied to valve spring of gasoline and diesel engine.

2. Purpose
This shall be for acquiring efficiency and quality improvement of design by setting
equipment condition, design method and each design value considered when designing

valve spnng.

3. Symbol Definition

G .- Shear modulus [N / mm?]

K e Spring constant [N / mm]

D, -« Quter diarneter of spring

Dn o Center diameter of spring

N,  cooeee Effective number of spring

L, s Initial fixing length of spring
Ls .. - Solid length of spring

Y, e Valve relief

Yo oo o Solid tolerance of spring

O e Stress of spring

Yo e Correcting coefficient of stress
fo e Resonant frequency of spring
d .. Diameter of spring wire:

Neam ... Cam shaft rated rpm
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4. Design Standard
Valve spring shall be one part composing valve train and required condition of valve train
system and spring itself should satisfy the following conditions.
(1) When engine is rotating at high speed, sprning should exert enough force for each part .-
valve train to be contact.
When inertial force exerted to valve train is Fd and spring load is Fs at the maximum

rem, spring load margin (Fs/Fp) should have the following value according to valve trai..

type.
Table 1
Valve train type __SpringT_” ]
OHC Direct Acting —______Tl______m j
OHC Rocl.(er Type | B _Ll.z
OHV Push Rod R 1.3 *]

(2) Stress between each contact part of valve train mainly results from spring load.
Thus, spring designed with excessive load shalll exceed allowance of contact stress.

Limit value of contact stress shall be as follows according to material and type of cam

shaft and tappet.
Table 2
Tappet type Stress limit
Rotating engine gasoline engine 1240 MPa
Rotating engine diésel engine ] 827 Mp;
N;n:rotating tappet - | | 690 Mpa
o Roller follower | | 1724 Mpa

(3) When resonance frequency of valve spring is more than 12 times of cam shaft rpm, it

shall be safe in view of resonance.
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