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Abstract

Wet multi-disk clutch, a power switching device of the ducted fan, was optimized and results were analyzed. The clutch
was divided into two types depending on whether a mechanical lock-up was applied or not. It was optimized under each
design condition. Transfer torque capacity, friction material surface pressure, friction surface temperature, and drag
torque were calculated as factors to optimize the clutch. The volume of separator plate and drag torque were used as the
objective function for optimization. In the case of Type 1, which did not include a mechanical lock-up, the clutch could
be operated regardless of the pitch angle of the ducted fan. However, the outer diameter of the friction surface was
doubled, the volume was increased by 5~7 times, and the drag torque was increased by 7~12 times compared to those of
Type 2, which included a mechanical lock-up.
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o714 T FeA AgEIH, wE vHEAS, m

= oupAve] 97, e wAve] uA, N whEwe
%, e vhaEe sbeiA e 9 aEe] Fott,
olw] AYEZ FAFE ofge} o] AtwE)
SFr = ?"" = 2)
cm ax
A7 Tema= SEIA7} HAGdobsts Hu B4,
Temae U] FJ2E JoA 9] SFelx] ALEI T
2% vlgde] Wele ool e FAo® T
A Axrs 9l
By
ey - (3)
o714 Pz vHEWS] WY, A4k vhAES F WA,
A= mHETe] %8 WA,
olw] mhEw el Wl ohdge olye}l go] AitEr,
SFe = =2 (4)
Pc.max
A71A P EEA kA HE A, Powee H
) W~E FelHe] werolt),
Ee BE3E Igball4]e] AAF FAS o]gdhw
olgle} o] maAHT)
= ”ﬂoizinf (r*4 _ 7’1'4)
# TS g =) ”
i = 8N Ly -2z ey ()
¢ = s:‘;:gg”cé 1)
we = \/wzz + wy(wy — wy) + 0.3(w, — wq)? (8)

r=J¢ 9)

(rp=sr =<1



Feixe] AHAA 2 B

13

i/\E]O] T;]' ﬂoil’gj -
R

w2 — w1, o A

EA(T)= ot 2oz At
Tg = (1 —ag)(Taa + Tam) (10)
A7|A age vREHO HAEH iy S WA

2o} vhaA e @7
S glom, vt
427 a4
Hgsha obest ol

3
=

A
e
c
S
S
(¢)
[N
]
<
2}
@
0]
3
[ab}
=
=R
<
@.
n
&
o

-+ 11)

Ir

Vs H}

A9 3, e
e o

o = )

2%, Ty vz
k3 Ln = = ] e )
T, A= bRl WA o v
AIZbF oy o|t}. Fig. 49} ¢ 729 &9
= WAz 5 4 glon, npbEw
th ol whEA e} A AAe] Eelwe] &
AE%7F 9F 170~5008] HAZ=E A Zpo|}7]

of A% A mhRRe ggEta AFT 5 9]

WA A €]

NNy

A 7Eo]

o N oz 2 2
o o

A7IA T 2@

e R

)
No

| Ao 3
e e

[e)
S5, Twe

[}
S L1 o]

m

Mune f,= Tdmg
AN Vo= B X w2 S TEA
Fel= Eo]FH(separator plate)d] -3
Fex wpEe] FHo AuEEd

= -

o gre
LHER T,
3,300 rpm

=3
| =4
=
=

T drag'_t‘

2
i)
ox

i

te Ao =92 EAE on g
gk YA AANGE wpEE W,
T2 Attt A st ALgH
Table 12} Zt} AAWMSFZ A7
}&52 Table 29 o] nAE A5
EA &2 gxEe] Ad AF

> 1o
[0}

o

it

2

g

[e)

d

g
e
2

Lo

p

&
4 *

[e]

!

2o ooy B2

ro, fo
N7

;
52

Eix)

i, rlo
ft “l it
o

=

jines
[
st

M

s
|

¢

M o 1®
M
rO. ik
2, o

ol ool oo to
o
tio

X
>

e AuEa dAgT bR €1y
o sheo] WMAA BES 1.

T R

NSGA-III (Non-dominated Sorting Genetic Algorithm
IDE °]&3t3lth NSGAE FHdieFe] JdFo=w
BAska el A -E2s 7H F de A9d
el =& AAgstar o] o] &ste] FHAstsk= W
olth. HAst darelFolA F Ad ok AY G A
Az S At olugE 9
2 A3sqrh

ol

=

p

HEE BT 20070

Table 1 Design variables

Design variable Min. Max. Step
Outer di t
uter diameter 50 500 1
(mm), d»
Ratio of i
Jato oL mmer 0.5 095 | 001
diameter, di/ do
Num. of fricti
um. of friction 9 20 5
surface, Nr
Table 2 Fixed design variables
Design variable Value
Friction coefficient 0.10
Groove area ratio 0.20
Thickness of Separator plate 5 mm
Piston inner diameter 50 mm
Flowrate for cooling 10 Ipm
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Supply lubricant temperature 70 C
Lubricant ISO VG 46
Max. piston pressure 16 bar
Allowable surface temperature 350 T
Allowable compressive stress 3.5 MPa
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