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An analytical method is developed for the bending response of rhombic plates by
using trigonomeiric series obtained from the governing differential equation repre-
sented in the skew coodinates. Two different boundary conditions are considered

i.e., all edges clamped and all edges simply supported. Convergency properties of
the present series solution and comparison of present results with other analytical
results including Morley’ s one using a corner function are shown in detail. Present

series solution can represent the singularities of bending moments at the obtuse

corner pointed out by Williams.
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Clamped rhombic plate Simply supported rhombic plate
Skew
angle ¢ m=n w' Mt Mot wt M M. *

3 1.1230 2. 2797 2. 0216 3. 6380 4.7970 4. 2604
4 1. 1229 2. 2798 2. 0215 3. 6376 4. 7972 4. 2599
15° 5 - - - 3.6374 - 4. 2596
10 - - - 3. 6373 - 4. 2594

15 - - - - - -
b 0.37700 1. 4441 0. 97561 1. 3176 3. 2269 2. 1907
10 0. 37687 1. 4442 0.97514 1.3172 - 2. 1899
15 0. 37686 - 0.97511 1. 3172 - 2. 1898
20 - - 0.97510 1. 3172 — 2. 1898
45° 25 - — - 13171 - 2. 1398
30 - - - - - 2. 1898
35 - - - - - 2. 1898
40 - - - - - 2. 1897

45 - - - - - -
5 0. 0094436 0.24412 0.11071 0.039313 0. 63334 0. 28307
10 0. 0093389 0. 24322 0.10844 0.039291 0. 63276 0. 28344
15 0. 0093249 0. 24317 0. 10807 0. 039287 0. 63277 0. 28338
20 0.0093208 0. 24315 0.10797 0. 039285 —- 0. 28336
75° 25 0.0093191 0.24314 0. 10793 0.039284 - 0. 28335
30 0.0093182 0.24314 0. 10791 0.039284 - 0. 28335
35 0.0093177 0.24313 0.10790 0.039284 - 0. 28335
40 0.0093174 - 0.10790 0.039284 - 0.28334

45 0.0093173 - 0.10789 0.039284 - -

50 0.0093171 - 0.10739 0.039284 - —

55 0.0093170 — 0.10789 0.039284 - -

60 0.0093170 - 0.10738 0.039283 - -
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Skew Values at centre Max. edge Distance from
angle ¢ Reference w M M2* noment M»*  obtuse corner
Present 1.1229% 2.2798 2.0215 —4. 8515 0.402
[yengar et al. [4] 1. 1231 2. 279 2. 021 —4.838 -
15° [yengar et al. [14] 1. 1230 2. 292 2. 033 ~4.7488 0.4
Morley [3] method 1 1.123 2. 280 2. 021 —4. 85 0. 40
Kale et al. [15)] 1. 1230 - - v - -
Present 0. 76900 1. 9786 1. 5440 —4. 0540 0. 305
Iyengar et al. (4] 0.7694 1. 978 1. 544 —4.108 -
30° [yengar et al. [14] 0. 7687 1. 972 1. 544 —4.0024 0.31
Morley [3] method 1 0.769 1. 979 1. 544 —4. 06 0.31
method 2 0.770 1. 979 1. 542 —4.07 0. 30
Kale et al. [15] 0.76927 - - - —
Present 0.37686 1. 4442 0.97510 —2.8854 0.214
Ivengar et al. (4] 0.3769 1. 444 0. 9750 -2.870 -
45° Ivengar et al. [14] 0.3761 1.431 0.9723 —2. 9883 0.2
Morley [3] method 1 0. 377 1. 444 0.976 -2.98 0.20
nethod 2 0.377 1. 444 0.978 —2.90 0.21
Kale et al. [15] 0.38276 - - - -
Present 0.10823 0.80292  0.45389 —1. 5847 0.128
60° Ivengar et al. [4] 0.1081 0. 8028 0. 4548 —1.628 —
Iyengar et al. [14] 0.1073 0. 7915 0. 4498 —1.783 —
Kale et al. [15] 0.12189 - - - -
Present 0.0093170  0.24313  0.10789 —0.438237 0.0599
75° Iyengar et al. [14] 0.00902 - — - -
Kale et al. [15] 0.011687 - - - —
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Skew Values at centre
angle ¢ Reference w* M. * Mo*
Present 3. 8691 4. 8561 4. 4879
Iyengar et al. [4] 3. 875 4. 858 4. 495
10° Morley [1] 3. 87 4, 36 4. 48
Sampath et al. [18] 3. 8717 4. 858 4. 497
Rajaiah et al. [19] 3. 869 4. 356 4. 488
Present 2. 5601 4. 2534 3.3291
[yengar et al. [4] 2. 596 4. 283 3. 383
30° Morley (1] 2. 56 4.25 3.33
Sampath et al. [18] 2. 563 4. 284 3. 342
Rajaiah et al. [19] 2. 560 4. 253 3.329
Present 1. 3171 3. 2269 2. 1897
45° Iyengar et al. [4] 1. 361 3. 288 2.282
Sampath et al. [18] 1. 327 3. 230 2.210
Rajaiah et al. [19)] 1. 317 3. 226 2.190
Present 0. 40785 1. 9062 1. 0857
60° Morley [1] 0. 408 1.91 1.08
Sampath et al. [18] 0.4114 1. 908 1. 099
Rajaiah et al. [19] 0. 4077 1. 905 1. 086
75° Present 0.039284 0. 63277 0. 28334
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La(x) = 0 2Ch(e B ox)sin(s B ax)
—Sh(c B na)sin(s B »a)Sh(c B ax)c0s(s f ux)
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 X{2Emcy a(CQiam" —8Qsan")
+Fal2c7 a(cQ2nm* —5Qann™ ) —~SQsnam* ]
+26:c7 a(8Q1an*+CQsamn™)
FHa(2¢7 n(8Q2mm* FCRann™) +F5Q1an*]}

=2q.¢°Dan® 0 1**)7 {2 mlcKs*(0) +sLs*(0)]

=617 [2csL2*(0) +(1—2c¢®)K2* (1) ]}
(A8h)

6) Aw=0 (y=0) &9
BuCh(c & w)cos(s & )+ DuSh(e & w)sin(s ¢ m) =0
(A9a)

— £ msin( & w)[BuCh(c ¢ misin(s ¢ m)
—DuSh(e ¢ w)cos(s ¢ m)]
;20.1 2 Sin( & m) e nSin( ) n)(Fn(D lnm*+Hn® 3nm*)

=goac?Dan’ 6 ") 'IsKa* (1) +cLa*(0)]
(A9b)
PR PNTER L BEOREE U TIORT.

Yo=F:8/2, 8s=Bab/2,
5m:ama/2, (m:amb/z, }l:b/a

Kz(O): —Sh(2c¢ Y n)
Ks(0)=Ch(2c 7 n)cos(2sy o) +1
L2(0)=sin(2s 7 «)
Ls(0)=—Sh(2c ¥ »)sin(2s 7 o)

K2 ()= —Sh(2¢e { m)

Ks*(0) =Ch(2¢c ¢ m)cos(2s ¢ m)+1

L2*(0)=sin(2s ¢ w)

Ls*(0)= —Sh(2¢ ¢ w)sin(2s ¢ w)
6 *=Ch(2¢c { m)+cos(28 & m)



Q 1ma, (Dlmnzll(P,Q)ih(P,Q')
Qama, Pomn=12(P, Q£ 12(P, Q")
2 amn, (Dsmn=Ia(P, Q)i Ia(P, Q’ )
Qamn, Pama=[4(P, QET14(P, Q)

Qinn’, Dian'=1L1R DR, S)
Q'an*, (Dznm*:[:e(R, S)£I1:(R S )
Qaam’, Paam =13(R, S)E[:(R,S)
Qann’, Panm =L(R TR S)

P=CCm, Q,Q, =Sé,/mi 6n
R=¢c7a S, =s7ntén

A [u Shluecos(v)+v Ch(u)sin(v)
[i(u,v)= —“'l: 3 3 :|
2 u +v

A2 Tu Ch(weos(v)+v Sh(u)sin(v)
[2(u, v)=— —

4 u +v
B (u® = v®)Sh(u)cos(v) + 2uv Ch(u)sin(v)]

(u?+v?)?

A
[3 ) = ——
(u, v) > |:

u Ch(u)sin(v)—v Sh(u)cos(v)]
u?+v?

22 [u Sh(uw)sin(v)—v Ch{u)cos(v)
14(11, V>:‘4— I:

u?+v?
(u?—=v»)Ch(u)sin(v) —2uv Sh(u)cos(v)]
- (ur+v*)?
CALD)

f:ffb, ®lnm*N(D4nm*, anm*'\"gz‘inm‘F %’:ﬁ/\&é‘g—é
Be, Li~L KBt 1=1 LEL.
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