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Abstract : The hybrid system of the P1 motor with a built-in damper system has the advantage of improved fuel efficiency
compared to the existing external system. Although the layout inside the transmission was limited, it was redesigned with a

built-in damper system. However, there is limited research investigating precisely the strength of the product on the load of
the built-in damper system. Accordingly, this study confirmed the stress influence of the structural analysis on the design
factors of the built-in damper system using the design of experiments(DOE). In this process, the optimal model that

minimizes the stress was selected, and the improvement effect was verified by analyzing the model.
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Subscripts
HEV

TMED : transmission mounted electric device

: hybrid electric vehicle

CAE : computer aided engineering
FEM
FE-modeling
FOS  : factor of strenth

: finite element method

: finite element modeling
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Fig. 1 TMED-2 Damper system assembly

oz, §A S Sl

A FAPl A Arskar Q= 2 Jdobol Rl oF
A I TMED-2 W RoAl~gloR, T 2
Fig. 17} 32T}, el S Al 252 2023 i ARl A 2=
EdRIACIAE F-28te] Ald7EE A dsiglon, Al
gavs A7 7Nk ]2 s A (FEM)
Avpel nlalstgiet. of vpAelA Algl B sl A dvte] 7
gol FAFgS Bl on, e ards 539
oh? o)A AT Fasnds ggato] Wgd |
SA|2=llell tgk CAE s141337F Al=]Ado] SEE o
A7 7hel =7t A -3 A ARl

}a}ol A,
w2 I 2ok didk Bk
ol2] gk =ttE slAdt] fisto] -
2 g9 HastE Sote] v 2T | &
A= AA 7hol=gflo] g sttt o3k o] fr= i <
ol A= 2 3 Al 8 H(DOE, Design of Experiments Method)
S 83t F3F3E AAXE gk x84 AaE
SIS AR S A5k} 0 - 4ol s}
of Aol 1A BRSO, FFH 0 WA 25
szigel AE Fi Freld oo AasE @
T A N 20 el B3, 2} Ao 1At
gk S I AlehaA 71EA o
W s Ee Helskin

2. U3Y HmHAIAES] S I AEEAS
21 LAE WHAAgo] nzs)A

TMED-2 W73 Jis Al 2=glol] thgt f-3haimd
32 Fig. 2014 Hofx|= A3} 2ok B A 288 A
15KD1) F-F3 25H(D2) F-FE0] 2~ 93 24

UAH = FolTh WE| ZolA WA F o] v 5
% algol 2ol elafe] QlelH w98 F
2 R Aol Az, A A2 Fe) fAHE
Qg Gk ol @ A A=E] AT A%

246 BRASAHZEE =2 A33A AIBE, 2025

-Ugd - wyE

Fixed (X,Y,Z)
Torque, Nm

(Z-Axis)

Spring (D2) \:}
\

=

Spring (D1) L
& 1orque (Nm)
| :100/200/ 300400/ 434

Z-Axis

Fig. 2 FE-modeling for damper system

H FE2 D19 5] BZ WX (Hub flange)9} D22] A HZ
o] E(Sub plate), T]2==Zd o] E(Disc plate) 2 =2
Q13| B (Spline hub) & 42| F-F<l st a3tk
ol FEES dAske 7P 2 ol <17k 1)
stzoll tiste] 7 F ok Ao v ddy = Hi
3] AA HEEH WA 5 bl Fol=x

ol A 7] wpo] wAskaL gl F-Eol 7] o

Sl J]m

WA RHES FHLLEL ol 8T FAA
Fe APasnds P

= &Pet7] flste] HESFF 45
% 2 Altair AF2] HyperMesh 2271
%l%g—].oq RE 9AE erdag s 1A O],
L Q4 9F 12,538 ~21,6997Y, A 7N €F 36,279 ~
587 sFolvh. BEgk @40 A7) Wt 2 mmolH,

'8: ABAQUS C3DIOM o[t} S45S T4low o
g J e 3)H 0}‘_ D"Ji’\]"E*]J 54& 1#std]

=
*4 E‘%(TE:W)% iﬂﬂo}&l 1/4 R 2 osf Ay
o] WEAel BE=ul 8819 A= LAEIIT] o] 2 95

2T e Ta=d
% Waks 7]5 0 2 ABAQUS Cycle symmetry 4 &30S
AFEEFITEY RS 9Ete] d14] S ABAQUS/

Standard solver& ©]-&-3sfo] 34 z1a&lqivt K oA
Eo]9 = HEY HE 484 Nmi= PujA] 28] ahet
ol 9= DI A EE#E 4 DI Wo] =~ E v (Base
stopper)©l] 2Jto] 3] HAYRF O ® QI7FE ™, D2 2FE}]
S8 JARE AR Adste] 31 2 W] 7553
th 2} BEI 22 o] HES 6| flete] 22
= RS HER FAsIglem, 7}
FEET9] =559+ Contact pair 271 02 v A4

0192 AU, mATes Y Yol
9= &

m
ue)
e
g3
[>
K
ol
S~
1 m



g

AR E 48319 t(Table 1 ).

Table 1 Mechanical properties for damper system
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Table 2 Attachment of strain gauge
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Table 3 Selection of the design factors
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Table 5 the results of the optimal level for design variables
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Table 7 Fatigue properties for damper system
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