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ABSTRACT

A bellows diaphragm design program for mechanical seal was developed in this study. This program was written
in AutoLISP on the AutoCAD system with a personal computer. Basic design concept used in this program is
composition of a convolution that is tangent to two lines and five circles from given design parameters(initial radius,
inner and outer diameter, thickness, pitch, etc.). The effects of altering some design parameters on stress distribution
of bellows were estimated using commercial FEM code, NISAIL. As a result, the bellows diaphragm for mechanical
seal was successfully designed by the program. The FEM result shows that stress is dependent on straight line length
and bellows diameter with same span.
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Fig. 1 Basic design principle of
bellows diaphragm

- 776 -



M2 ez A7) #3L A% A8 B
2 Vo4 wiste) Aejsion ohew 2o
(D) sz 32 43 Aoz FAA
(2) Fo Ty A4y dole vlxdAN ¢

o},

(3) B3] 2ME Zojs} kel 2AHE Poj B}
zte},

4) MBI 9
o232y A

(5) ME7 ¥y 7|

(6) 2T sud WYPo R e Fu

Eig=d

(7) 242 Y42 UL 71Fez dxEanh

() Fxo HYE =132 3 A
g AgkE FH A

(%) BAEY dolREa 27w E 9 78 ALy
UG oA o8 gFxsjo]zic).

(10) C1¥} ¢59) WA gL 2,

(1) C13} €59 BAHEL 118 89 129 L3= C1
2} MR E I offsetdt Aa}olr},

(12) L12 338% 545 139 44 488 %
v Aol c3gdojtt.

(13) 22945 2 BAEAEE 34 37 99
C2e C1% 39 128 Hets dolsicaE 3
¢ 59 L2of HetleS AAF

(14) 3R 42 24 vlol= RS 7ot &
A 328 AEo 7 &

)

ks

I

22 T2y 7

B Z2I388 AutoCAD BASIAA] FEE=
AutoLISPA O & o|-&38to] L= a1, Fig. 284 Zol
F E2E2O3R F e R Zramoz pAHo]

sk,

Section or Sohd shape )
Data input Oata input B

Drawing of bellows

Orawing of bellows

Sofig drawing

Fig. 2 Flow chart of design program
for bellows

23 F =2

FEZRORe WA Z2a8E 2EAY)3, 7
HEAH L BEYsts TRIWO S Fig 347 AL
AAshe e M did RRex o &
AT 2 Y Ao Pk

2o 5 el e 1

af glgtolsfelel stol

| hrbxdt elororadnl s} Avixg
eloiele

Fig. 3 Initial window of design program
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Fig. 6 Drawings of bellows
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Fig. 8 von-Mises stress according to
diameter of bellows
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Fig. 9 von-Mises stress according to
initial radius C1 of diaphragm
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Fig. 10 von-Mises stress according
to land length of diaphragm
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Fig. 11 von-Mises stress according
to thickness of diaphragm
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