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mk n, R1 R2. r
= @(r), {r, 6, z}
ri= rcosbm+ rsinbk + zn,
r2= (rcosfcos P+ zsin®)m+ rsintk + (zcos P— rcosOsin®) n,
, u= r2— ri,
u' = rcosOcos P+ zsin P— rcosh,
=0,
' = zcos P— rcosOsin P- z.
1 x cosO sin@ O x
u u u
L2 = or.0.z) olo | sin cos0 o],
o(x,v,2) r r
u’ u 0 0o i\

u' = rcosze(cos‘P— 1) + zcosOsin @,

S F
u = 2511129(1— cos ?) — . sinfsin ¥, (1)

u= z(cos®- 1)— rcosbsin®.
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wi= rcos O(cosP— 1) + zcosBsin®,

uz = %rZSiHZG(l— cos ®) - rzsinBsin ¢, 2

u3= z(cos®- 1)— rcosfsin®,

, , i, k
2 12
U;j= wjt | |U, Wigp = uijt+ | Uk,
k j
i .
, | Christoffel
Jk
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1 1 1
;1 w2 U3
2 2 2
ui1 un us| =
3
u1 w2 u
¢
cos0(cos®— 1) + z% coshcos®— r¥ cos0sin®  rsin20sin’ 7 cosOsin ®
si — cos?® ¢ sinfcos® Can . sinfsin®?)
sin20(1- cos®) 2% sin0cos . 1y Sn0sin® sin(cos®— 1) - sinBsin , (3)
2r r 2 r
- cos0sin® - r¥ cosOcos®— z¥ sin® rsinfsin ® osP - 1
ui; 1 ui;2 ui;3
wy1 ux2 uxs| =
us3 1 us3?2 us3 3
¢
cos0(cos®— 1) + z% cosOcos®— r® cos0sin® rsin20sin’ > cosOsin ®
1. . 1 . . 2.2 - .
7rsm2@(1— s ?) - rz% sinBcos P+ 7¢ sin20sin®  rsin"(cos®?- 1) - rsinOsin®
— cosOsin®— r% cosfcos®— z%sin® rsinQsin ® ws®P- 1
(4)
1.2
Lagrange

1 k
eij = 2(u£;j+ Wi+ w;iwksj),

e21 e2 exn

e3l e3x e3x3

2% cosO + %z2¢2+ %rzqﬁzcosz@ - %rijsine - %rdcose
- %rijsine 0 0 . (5)
- %rqﬁcose 0 0

oj — Ejlmelm,(Eiﬂm )
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b= b(r),

H = IJJQJdV— M®(Ry) =

(2 ol |
ﬁz .[b/z.[j!‘]rdedz dr + |R;= ﬁzF(r, ¢ )dr,

Fr €)= m$s 2hoper, TR g, S 20

32
‘) Jl%gbsbw.

€2y Er2 ¢ 20080 +

Ge, = .

COSG+

M, ®(Ry) = 0,

T A+ 20 33‘#
48 r'b

e
Euler

1.4
H=H(®

afar) _
dr| 09 ~

3 : _ A+ 3B
A+ 21 12( A+ 2M)

%r4b‘lﬁ3+ %erS ‘-1534.
%rlﬁb’ q§3+

6H = 0,
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Z ¢y —bww’_ 0, (10)
( , ):
®(R2) = 0,
3 )\+ 3ll 3 M 2V 3343
W pe + b’ 9+ 8()»+2Ll)r AR TERAARA (11)
)\+ 21 543 _ M
20 b ¢ [ = R == -
H = ﬁF(r, ¢)dr ¢ Euler 31,
2

¢ 3 [ 1002+ 20( A+ 21))* ] y
+ 4 2.2 4 +
( A+ 28)(90r '+ 20r°0" + 3b)
240M

= 0.
T A+ 2H)(90° b+ 207707 + 3b°)

¢« @,
¢~ 12M b

12T b + T A+ 3H)rb” (12)
o(r) = 1om [t ;. (13)

o 12T+ T A+ 3H) b
® = QR = 12Mr' —r 3 (14)
RO b T A+ 31 rb”

M _ fz dr

Ki="qe = 1\{12 k, 12076+ T A+ 3H) b (15)
®(r) '
M athematica 40Cr —
Ri= 50 mm, R2= 100 mm, to= 0.3mm,
E = 206 GPa, Poisson V= 0.3, M = 200N*m
Lam
VE
A= (1" 2y = 18.85GPa
R

U= 2T V" 79. 23 GPa.
bir) = >~ com), 50 mm <r <100 mm.
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_ ¢ 6, Ky = 188 (kN*m)/(°),
[2] 16.4 (kNem)/(°)
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An Analytic Solution to the Unsymmetrical Bending
Problem of Diaphragm Coupling

7ZHU Ke- ke, 7HU Ru- peng
( College of Mechanical and Electrical Engineering, Nanjing University of
Aeronautics and Astronautics, Nanjing 210016, P. R. China)

Abstract: As the rigidity of eiher the hub or rim of the diaphragm coupling is much larger than that of the
disk, and the unsymmetrical bending is under the condition of high speed revolution, a hypothesis was supposed
that each circle in the middle plane before deformation remains its radius unchangeable after deformation but the
plane on which the circle lies has a varying deflecting angle. Upon this and through the principle of energy var+
ation, the corresponding Euler’ s equation, which has the primary integral, can be obtained. After some sub-
sidiary factors were neglected, the analytic solution was achieved. Applying these formulas to a hyperbolic mod-
el of diaphragm, the resuks show that the octahedral shear stress varying less along either radial or thickness di-
rection, but fluctuated greatly and periodically along circumferential direction, thus the unsymmetrical bending

afects the material s fatigue significantly.

Key words: diaphragm coupling; bending; stress; deformation



