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A Study on the Torque Transmitting Capability of a Disk Coupling by Finite Element

Analysis
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In this study, the torque transmitting capability of a flexible disk coupling was investigated.
Flexible disc coupling is used to transmit power between two axes, and there exist mis-
alignments such as angle of deviation and end play between two shafts. A disk is an important
part in the flexible disk coupling because the disk has to transmit power between two mis-aligned
shafts. To investigate the effect of mis-alignment on load carrying capacity, finite element
analyses were carried out. Analyses were carried out for two types of disk; i.e., circular and
square disks. The rotational and bending stiffness of disk plates was predicted to investigate the
effect of mis-alignment on stress. As a result, it was shown that the mis-alignment can cause
severe decrease in load-carrying capacity. And, the square disk showed better performance than

the circular disk.

Key Words: Flexible Coupling (22l A& 7{Z2), Disc (C| 2 3), Mis-alignment (H| &), FEM (f8t2 4 %)
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Fig. 1 Kinds of flexible coupling
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Fig. 2 Assembled shape of flexible disk coupling
(SDWA-31C)
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(b) A simplified model
Fig. 3 Boundary condition

Ea7t MRS Aol
23 Tz RS B4
Fig. 32 A = ot
wak7] 99k st G
W HlaE 9% A g
33k Fig. 3(a)= AE o] ¢l
449¥ A5 AdEIZD M4 df
o]t} Fig. 3(1)Y €% 3B F A4
2 3l (Rigid tie), F& 71¥2%2 A
Jd we =S ALEcld. WdiHe] o8
Bro] F AANYE BollE x, y, z
S 7SS Fig 3(h)e dend
A Az AAZ, i
g 7P ok Ay @O, @FE9
NEdow AT e 4
For et A3

aeal, Ay 0, @F
£ TEolth
g siAe H#AY Hwe
Feoiet. Az °
7] &ojA R

40

"

o B
%

L
rE
{1 Ho

o L <) i
S
¥2
&

(o H oo
i
rE
)

X,
o
f
=,
<
)
U go
=

N
™
2
N2

i
e
fit

S
o,
N,
R

>
SE,
9
o
i)
o
=)
_orh
kl
e
E

o
rlr
4 ¢
e
o

Junch
i)
Q
tlo
=
et
o 1
o
o
fru
ool
o
N
S
2
bacs
2
>~
N
N

i

N

<

& " x
A

E

L |o

3

N

)

o

o

=
o
Y

)

e

oft

Q‘L

2

i,

S

=

o

e

S

2 v >y
e (-

(b) End play
Fig. 4 Boundary condition
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(b)
Fig. 5 Stress distributions on (a) a circular disk and (b)
a square disk (full model analysis)
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Fig. 6 Stress distributions on (a) circular disk and (b)

square disk (simplified model analysis)
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Fig. 7 Deformed shape after imposing 3° of angle of

deviation
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Fig. 8 Stress distribution after imposing (a) 3° angle of
deviation and (b) 3° angle of deviation and 6 N.m
torque (circular disk)
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Fig. 9 Stress distribution after imposing (a) 3° angle of
deviation, (b) 3° angle of deviation and 6 N.m
torque (square disk)
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Fig. 10 Stress distribution after imposing (a) 0.4 mm
end play and (b) 0.4 mm end play and 6 N.m
torque (circular disk)
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Fig. 11 Stress distribution after imposing (a) 0.4 mm
end play and (b) 0.4 mm end play and 6 N.m
torque (square disk)

% 357k % E} old A EAZ Ay

Fig. 10(2)9} Fig. 11(a)9} o] o] Fxd
AT}, Figs. 8~112] A& Table 19 A
st B3t 7bsiA 7] A FWS) ke 9
b S A7 9 FHwoh ulg At
(235~240 MPa #}o]). F3lo] Wol TA7] w2
2 Algdg. dA%, 6Nme =374 7heid
S0l &8 Aozt oF 20MPa® FA| gt} ©]

k2 N
U T
)

>'i oﬁ

<]
& FHS oAk AS et e #5 dHe
= Wdsa, A4z eake] A el o]
woll 3 =a7k TeiAe W Mgl webd o]
= Wgnez wdgel H7] wiror Almdn
AEHS vas) 2 o, 3= Azbo] sl A
] ) I

Hdgddel AeHr FHol ¢ 120MPa AAl o
Zo] =9la, 04mm FWAL7F e Afo= of

=
(==}
£
T
o
U
Y
2
N
o
Ao
id
=)
N
S
IS
A
e
S
e fo J

A7k Q= A SEol AA Frhete] skl
A 7hsidel Ade & 7 Stk



J

s12-UZE5(x| Al 30 113 pp. M71-1177

November 2013 / 1176

Table 1 Maximum von-Mises stress of disk plate
[Unit : end play(mm), Torque(N.m), Stress(MPa)]

Conditions Circular disk Square disk
T=0 T=6 T=0 T=6
Angle of | 0° - 519.2 - 465.1
deviation | 3° | 339.6 | 630.7 | 300.8 | 588.8
End play 0 - 519.2 - 465.1
0.4 | 565.1 | 653.7 | 542.5 | 608.4

30

25 Z

20

15

Torque [N-m]

-e-Square_Deviation angle=0°, End play=0 mm

10 —*+-Square_Deviation angle=3°, End play=0 mm
-#-Square_Deviation angle=0°, End play=0.4 mm
-&-Circular_Deviation angle=0°, End play=0 mm |
=*=Circular_Deviation angle=3c, End play=0 mm
-=Circular_Deviation angle—(l End play—{l 4 mm

0 0.1 0.2 0 3 0.4 0 5 0.6 0 7 0.8
Rotation Angle of Disk| °]

Fig. 12 Torque-rotation angle relation for angle of
deviation and end play
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