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1. Scope of Application

This standard shall be applied to diaphragm spring design used for clutch cover ass’y of

car.

2. Purpose

The purpose shall be to get the design guide needed diaphragm spring determination,

which is used for manual clutch cover ass’y of car.

3. Explanation of Sign
E : Elasticity coefficient (21000 kg / mm?)
U : Poison ratio
H : Height in drop of diaphragm sprnng
h : Plate width of diaphragm sprnng
r, . OQutside radius of diaphragm sprng
r, : Inside radius of diaphragm spring
p : Load on in-out side circumference
o : Stress of tangent direction, occurring in internal diaphragm by load
5 : Deflection of diaphragm spring by load
B : Inclination angle of diaphragm spring In falling
¢ : Angle change of diaphragm spring by load
x : Distance from 0 (Parallel with plate section)

y : Distance from neutral side (Vertical to plate section)
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4. Design Procedure
4.1 Synopsis

Diaphragm spring is the spring of diaphragm type with no supporter, after disc with a
hole in the center is manufactured into round-shape.
The section of radius direction of this spring is shown in Fig.(a).
Loaded in spring like figure, round plate does spring effect, transformed elastic, like
shown In Fig.(b).
In diaphragm spring, besides it acquires the each peculiarity by changing H/h, the ratio
of drop height to plate width, it also has the peculiarity of acquiring large load volume
relatively in small space of load direction and acquiring broad spring quality assembled
in parallel and series. But it is difficult to get high level spring quality companng other
spring because spring quality changes largely by little production error of drop height
and plate width.
Main examples of diaphragm spring use are pressurization spring of clutch, buffer
spring of press, washer occurring at constant pressure etc. and the uses of equipment

needed static-load or dynamic-load reaction etc. in small volume.

(b)

Fig.1 Configuration of diaphragm spring

4.2 Calculation

Approximation formula of ©¢| 5% and &2 =E, and approximation formula by energy

law of ¥ A X} have been announced as diaphragm spring formula.
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Approximation of o}54l is

1) Angle displacement of section is small

@ Section of radius direction is not transformed even if bend is occurred.
@) On the assumption that load and support are distributed uniform on the

circumference.
In the case that diaphragm spring is loaded like Fig.1(a), and supposing that plate,
which is divided in 2 plane between the little central angles of spring, rotates on ‘0
like Fig.1(b). And then as it is the stress by the changing of circumference-direction

distance, stress by curvature changing is required, so that the final formula of rotation

center by both stresses is given below.
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Spring number is got by differential (U with 8, and from that, it is possible to clarify the

various spring properties.
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InH>V2h, § corresponding maximum and minimum of P exist, and spring number is

— between that.
In this case, according to increase and decrease of load, what is called rise

phenomenon is occurred, jumping of 2 load points of maximum and minimum to  next

identity load points respectively.
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In H =V 2h, spring numberis 0in 8§ =H, and in H >V 2h, spring number is always +.

Load P

Displacement &

Fig.2 Rise Fig.3 In the case that load and supporter
location are in contact.

In the case that load and supporter location are out of radius direction, put load and

sinkage of load point P°, § respectively’ on the random circumference, and modify like

below.

72_71 s; a 5
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Using the formula stated in diaphragm spring design as it is good, but it is convenient to

illustrate each coefficient by advanced calculation in simplicity..

And formula @ is given below in load-bend calculation.

C1CEh*
P= =37
cle —— H.E (2.2 @

(1-U")h h h h %

In @ and @ formula, C is pipe number of a, C, is pipe number of H/ h and 6/ h, you

may think that C, represents spring quality because load is in proportion to C; .

Fig.4 and Fig.5 are the illustration of C and C,
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Fig.4 Figure to get C, Fig.5 Figure to get C
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