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A structural analysis was carried out for a 60 N.m class flexible disk coupling.

Received 7 May 2013 Flexible disk couplings are used to transmit power between two shafts. When a
Revised 2 July 2013 flexible coupling is used, some amount of misalignments such as angle of
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deviation and end play can be allowed in assembling the shafts. However, the
Keywords: maximum allowable misalignment should be decided to guarantee the fatigue life.
Flexible disk coupling In this study, the effect of the angle of deviation and end play on the maximum
Disk stress was investigated. From the analysis results, it was shown that the angle
Cou.pli.ng. of deviation has a greater effect on the maximum stress than the end play.
Optimization Furthermore, the dimensions of the disk plate were optimized to realize a better
design. From the optimization, the maximum stress could be reduced by up to
5.2%.
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Fig. 1 Three dimensional model of 60 N-m class flexible disk
coupling: (a) assembled shape, (b) hub and collar, (c)

disk plate

Table 1 Material properties for each part

Disk Hub Collar
Material SUS301 AL7075 SUM45L
Young's modulus 205 Gpa 71.7 Gpa 200 Gpa
Tensile strength 862 Mpa 691 Mpa 880 Mpa
Yield stress 517 Mpa 635 Mpa 550 Mpa
Poisson ratio 0.29 0.33 0.29

775

2.

=°.|_l

A uhy gl ol
2 ATE W f4Z2a89 ABAQUSE o] g3l 34
TR B mdo] 458 Hrlsly] 3] 514 M, 89
Ag3t 54 AYED 60 N'-mE 75t 388 B39t
AFAA A AstE #7070 o], FH9E 0.2 mm
o|t}. Fig. 1 314& 60 N-my E9A1E t23 AZEHY ] J4
& HAET 49 BeslE el He ZAele YAFORE B
A3, T8 FEY dade 474 mddste] 29siqit .
A2 ABAQUS A3 (implicit) RE"'2 F3sigit). 2+ 129
T AEAYste] nAdY Mo S, 4Eos A
A EAE MAE7] 3] Stabilize 71%5& AHESte] 7 <
< A S8tk B BACAE A2 5 S, dra
A% Zeoke] HE 5 Zo] HEHo] wol Aol £ ot
T2 Stabilize 7159 AHg-o] Basitt. df4e %*éﬁi T3
3l.om, Table 10] T3 7AZY 7 BE9 BAXE

AU7|AA d2d AZYE A o dE5 %%%—fﬂ =
ALE AU gt olHd AgelM e A 7S99 af
£ SU3 & 4 9lu Y = i3 & 4 9loh Fig. 2(a)= Fig.
2(b)sh 2ol & Hgo] gt FejolA ETE Jhehe A4S ¢
g AAZAE B, 550 AAEE HA9 A (Fig. 2(a)

 Fix
Torque

(@

2

l

Displacement

= _ e

©

‘ Displacement Displacement ‘

T

(d)

Fig. 2 Schematic illustration of boundary conditions for (a) a
rotation angle, (b) without mis-alignment, (c) an angle
of deviation, and (d) an end play.
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Fig. 3 Element discretization for (a) the hub and collar and (b)
the disk plate
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Fig. 4 Stress distributions on (a) the disk plate and (b) collar
(without mis-alignment, torque=60 N.m)
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Fig. 5 Stress distributions on the disk plate in the case of (a)
angle of deviation (0.7°) and (b) angle of deviation and
torque (60 N.m)

Table 2 Maximum von-Mises stress on the disk plate for
various angle of deviation
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Table 3 Maximum von-Mises stress on the disk plate for
various end play

Angle of deviation - -
T=0 T=60 N.m o Maximum von-Mises stress (MPa)
Angle of deviation
0o 0 288.8 T=0 T=60 N.m
0.30 57.7 325.7 0 mm 0 288.8
0.50 82.8 351.6 0.1 mm 64.1 288.9
0.70 112.1 3773 0.2 mm 113.9 299.1
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Fig. 6 Stress distributions in the case of (a) end play (0.2 mm)
and (b) end play and torque (60 N.m)
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Fig. 7 Stress distributions in the case of (a) end play (0.2 mm)
and deviation angle (0.7°) and (b) torque (60 N.m)

3.4 HZin} = He| H[FHo| 2F JYe HT

Fig. 72 &8 U713} 5|8 = w9 nAge] =% 9= 449
s Astoltt. &8 Az &8 & W7 SA Tk HE AS
AYLEL 207 MPaE Hlo A 34 og20] "ot 181 27}
Z Ad a7t 7kiAe A AU-6HE 391 MPao| 93] &
ATk e dtE Hote] 2A 7 & o] BT 89l &
+ Stk

4. Hr|A3 YAzFs|

) melo] PAHTE A9 PAS B7] 95 JHFS 5,:33“8}
Atk oA el Aol s Bt Zeks H2e] Hlg) Yo
SN E Y23 AZPY F&of A 4TS FX ]
% Aoz Bl HTHFig. 4(b). 1A
3 AZYo| Ao 2 L 7] BT
S5tk A28 g F4-S A940] Hypermesh
g3lo] W2iw} BAF 713 HEol N BE
ig. 8(a)sh (b)= Z17F A AAle] 9444
Y9 A A3 A5 BAFH. Fig.
@1% AAF T 47)9) Ze} BEo| Hzta £

[~

o]
. Fi
7]



Journal of the Korean Society of Manufacturing Technology Engineers 22:5 (2013) 774~781

[
o
-z
2
ok
S

Sgo] AR A Yol 9HE AAs = o
s 173 371 7 E A8 7

T 29 tA o] ohyy] wo A3 3
%Jzi 2] e3kth(Fig. 8(b)). oA 71E 29
R(Fig. 1o)== ZA t20t. 1A, 423} 72 42
= Fig. 8(2)9 4 IU=2 8314 1 SRS S8t
Fig. 8(b)2] V %lﬁfl Zetol A kA E B& AAs] S8 4
A el 9o, R 52 Hlol gig Zol7] s A
L}E}% Aog E°IE} olgjgt /id< Hhd3te Fig. 8(c)9 2]
7] & AR, 4 F7ke] Aol Lt Y 1A rof fﬂolw
FAPHAALE TG FHAF A AR
Ede 60 NmE A-83149th

HHslo] B5H34= Fig. 8(c)d S T F£2 Von-Mises &
go = 3iglth S FRolA = w3 ko] THENAE F20E
o] Mg 7ksAdo] 7] wiEolth S FE| A

3S SiEiA Fig.
8(c) 9Fol EAIA. BrjAg9] ) $H L F2 Zejo} o

|

=S

o
N'

2
B
al
3
ox
_o|L i

c

45}

oM U N
o2l

L o

=*z
L

=%

oBL

OE

o&lL

o

T

©

Fig. 8 (a) Initial domain for topology optimization, (b) topology
optimization result, (c) basic design for shape optimization
and design parameters
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Table 4 Analysis cases and results for shape optimization

Dimension [mm] Maximum stress (MPa)
L r Region S Region T

3.0 265.7 3273

15 6.0 263.2 254.8
9.0 258.6 201.7

12.5 249.7 155.9

3.0 273.0 494.6

6.0 273.6 3542

14.0 9.0 268.2 290.2
12.0 259.0 2304

14.0 256.8 194.8

3.0 2733 699.2

6.0 279.5 484.7

15.3 9.0 271.6 371.9
12.0 272.1 317.9

153 2612 237.1

Not Valid 255
Regio

zo0

130 135 140 145 150

(b)
Fig. 9 Optimization results for maximum stress on the (a)
region S and (b) region T (see Fig. 8(c))
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