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1. FC®IC

A% &b ZHid CAGR (Compound Average Growth Rate : 4 E ) BT IN D e-Axle & e-LSD Z/BREL L, =D
MHBMAZEZELETLHL L bIC NIAR e O—OMEEL I T 5. f/iE L, A > 73—%(Inverter), & — # (Electric Motor)
& JBUE B (Gearbox) & — b L 72 BA & LB &5 7%, 2 Z Tid BEV(Battery Electric Vehicle), PHEV(Plug-In Hybrid
Vehicle) & EREV(Extended Range Electric Vehicle)iZ## S5 & D &2 RICHEmT 5.

2. TisEm
2.1 e-Axle : Highly-Integrated Electric Drive Unit

% < OHED CAGR % 10% F1E 0 B 40% DM T TR L TE Y, 2031 4F1Z1% USD140Bilion 12T 25 L9 5 &N
H5H Y., —J, THE, BEV BUEEHEOMONTHIL L TEBY, £® CAGR (X PHEV, EREV OHEIZEFLTCWD LS
S TRW. ZOMMIE, BEV, PHEV & EREV OIRFEEE THATEH DO 70%% 5 5 FEIZBWTHLEF IR T
%9, E£7z, =50 AWD(AI Wheel Drive){kiZ # 7= - T 1% Rear e-Axle(e-Axle T4 it & BRED) O H 23 e-Axle Hith D4k
KIZFEELTWD.
2.2 e-LSD : Electronic-Limited Slip Differential

LSD (318 72 EOBE RIS U CHEORE N ZE 0 L TAY v FREIZ L D A X v 7 (Stuck) & # 2 BE 1T
ZEMER LIS, 56RO LSD IZITMMRZIR 7 7 » F8, (XTIEwEHEAY 2B O b7 s E, EAD R
Ty 7N OEEREISRIN H Y, AWD(E I AWD) & & HICASREEEROEE Y 25 RIcHB ek LT
2. L2 LR, LSD IITMERBOFHIEEEICB N TA—F T 7 L0 EDL LN IMERHY, ThadlELR
e-LSD %% FWD(Front Wheel Drive) B |2 #5H, S 1L Cpifn b S 415 L WIHIEIE M L fEl| b7 27 2 a U OmMNLIZ X D@y
Bt 2z EVEDNEIME & 7= 9. BEV, PHEV & EREV % H10:Z% < @ PV(Passenger Vehicle)s FWD T2 Z &, F7z,
AWD % LA & 9% SUV(Sport Utility Vehicle) lIRZEDIENN S e-LSD O HIGIERIZH G2 L RiAE i, £< OWEMN
10%%# % 5 CAGR ZFHIL T\ 5 9.

3. k4RO —0FE
3.1 e-Axle
3.1.1 MEMEICE B 4 5 mEIEA DR G

e-Axle DEEFANEIR LT, =4, F—H LEHEETK 2 O/NRUERR BN D. A 38— Z O/ TIE SIC
PNRU—RBRIZ X D0 H), B AT AOEBIEAIFIS N TWD . E— X O/NEEO 7= DIiT @B’ K 65
23, UEHEGE L OB K, EL S A IR O TIEOE L AICER T LI 054, QB S O X 215 L #
D3E, QIRBIOIIE & WO FRENRAE T 5. e-Axle D/NUKIZ-OVT, 34,000rpm O & [ElHEAL T 40% 0 /N FAb % ]
HEE LSRR R S 72289, T4, 60%/ MU L L 7= &40 P b s B A s S5 9.

a) HEDRE

ERENTA DM HLIZ OV T, Al T o (S ks FE (At Table 1 Design challenges in tooth root strength under high rotational speed

;ﬁﬂi @4ﬁﬁﬁ E%i% WIS LT Jii‘]: i D Féﬁ & Jﬁéﬁ‘ =42 Bji Factors Influences on tooth root strength design
Ik, Y HEAOMENK B TE . LB LARS, :
e-Axle (21T 2 FIHEE O KIgE 7ML, Fh o2 Develoi)emn;r;; ztfrsssne(img and Stress concentration
> 7 e o A R - E Centrifugal fi
AZ_ jC Table 1 L\"mjf i )E%:ﬁ}; D b2 & 5720 T enirugetoree Tooth profile deformation Increase in localized contact stress
FHEREE & L7z, HIRC O FEEE NI - T/ R #E (Decline in gear meshing accuracy) on tooth surface
Eﬁﬂ U’?’E %L’%tgﬁ HWT 7’&: 7:14 9§§ Zm bk L7z flﬂﬁu D Meshi I Fatigue fracture caused by stress concentration
B ENH Y 7), [FIEE DR EIX % B - 72852 esning cycles (Propagation of microcracks)
BNTWD O, —J5, WlE O I FHmm EiZonT Vibration Fatigue destruction
K37 U —DLC OB FIA W S 4L, T O b —
" o . ecrease in material stren
RN -7 9. Heat generation (Tempering softening)g
b) #Z DERE

FT—F OEMZITITEEREAEN VRN & EMAL THEEZBBICREEWMZ SN, mEEEROEEMEIC S
T, U =AM LB L VLR, HHE—FORSITTRIEDRHVONS. EE & FRICESEEO 2 5
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WA 210 L - T, ORFEGROEE N b2 695 & OBk, QT ARICE 5 E & NmHuE oW v B
DETD., TNHITHEIC L 28ZIRED ER 2N TR X EOBAEORIKF & 25720, 5 o @RS bt s,
FEIHEIED [ L & RO & X D RO LR, £ & PiREHuE m R OEEEREE O S SIThh TV g 10,
3.1.2 ERAMDORELESE

e-Axle [ZIZBEHR D AT 70— REMRA SN TV AR, M2 CTZOMNTIXERMERME, mEMWE, 81 CaHR) B =BGk
DO ENFRENTEY, ZOWELMERERH 5. K2, S0CEHR) OB AR ILHEIZ OV T, BEfFO ASTM D130
TR EREREDHENNEECTH S Z & 225, CDT(Conductive Deposit Test) & CWCRT (Copper Wire Corrosion
Resistance Test) 23BH%E 41, HIH 1L ASTM D8544 IZHM L S, #E LRI U LA RES L TWE W, —J,
LR X OBIREISE CIE, EBEEAORAZ S KEANDENWZHHAMAT 7727 b AZ ¥ — F(de facto standard) &
LCRRAENTWNAA, Table 213573 T L 918, &ET e-Axle FHH O MEREBFE LA S BRE O (VT AT 5 3k
DHEA TV D, FHBMOBEHEE TIEPENEITLTCWER, ZOEBNREEDBERSHTVWS.
3.2 e-1LSD

H S BEE T B B, A > iR & A B Table 2 Standardization efforts for dedicated e-Axle fluids
@iﬁ;}% NAET DA — A \/5: 7T I:'EJ% Organization/consortium Specifications and test methods
IHEL < MLy BEDLE, LSD OF IFC Electrical Vehicle Specificati TBD
s e ectrical Vehicle Specifications
&, FET 2 L7 7 my 7 (W o T ET—
NG| L/)‘,[j(ﬁ? CEL 2, i b vy TC3 Electric Drive Fluid Task Force 2022 "[Fluid for Automotive Electrified Drivetrains
IXNER>Am & 72 b, T b b, FERDT Standard Test Method for Corrosiveness to
. R D130-19 Copper from Petroleum Products by Copper
0] Cdo D NED kL7 H LSD> A —7 Srip Test
VFE T LA D ,LSD “C“lijﬁ)],ﬁ;ﬁ [a] S ASTM Standard_Test Method for Detgrmination of
. _ . _ Conduct.lve Deposits of Electrical _and. o
(ﬁ nH %‘_’j— = ) ﬂx_ﬁ%”?f(‘] %f’_i' U’ 5. 4j5, us D8544-24 Mechanical Components from Fluids in Liquid
iji%:il:)j] % T % j]./E— AECBWT LSD T I z;;tsit;/;por States within an Electrically Charged
SMERD V7N LSD>A—T T T & AFEVSWRI) T80
72D T OREEMEIIME S . e-LSD (X HE e :
Round-robin stage in Copper Wire Corrosion Resistance Test
AN A U U CRENE & oW E M D Sat;’?”lll-abodfamfy ASTM PP
HLOT, MRICEDS M7 3R 5 (Lubrizol, Ford, APL) ASTM D8544-24 |Conductive Deposit Test
yFILL o TETFICHIFEND. Z0 GFC(France) TBD
P S BB )= 1 S < Y b EU
7o, fEkd LSD htEREICN 2 TR FVA(Germany) 8D
2T F L ORfRE & RO IRENER 1 - . .
\/ B 23 B i &f * &: Eh %I; . China P'Ofess"’?;;;tglniga;f é’;ltnh: PEOPIe'S | NB/SHIT6042-2021 |Lubricant Oil for Electric Vehicle Reducer
PAJ - JAMA
Japan Electric Powertrain Fluid Task Force Tobe JASO
4. FEOH

% < OWEN e-Axle & e-LSD Tk Z Tl L T\ 5. BEV, PHEV & EREV IRFE G £ D BENNIL L% Front e-Axle(e-
Axle THIlgZBRENOILK L 72D, REXEMICL D AWD & LSD OF Z 3 Rear e-Axle & e-LSD OIS 203 2
LD, F72, SUV IRFED NN Rear e-Axle & e-LSD #EKITIBWVEE 725 Z ERNRIBEIN TV D.

e-Axle O/PNEYLIZIEE BHE L~ KD B, FE2 T A Ae P — -, i, Rz THHMmIIN
Y5, T4, FHMOLENELZE 5T e-Axle I OVERERLE 35 K OFHIRER FIEIZ W THIEE LN EA TN D, —
J7, e-LSD izt kT 7oz <, AN 2BRY 7 v F & OfihE & OB 1 -V FEO TR 5
MMARES N, WEO/NE NS BT L, e-Axle & e-LSD — (LS D ERMENEE S &L FHREIND.
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