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ETIVOIERHEEEZE, RV XNy 7o
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@ HILS(Hardware In the Loop System) <503 % {3t
U7 MGEREIIC £ C, BAFE V 7 1 2 R DML
PHCIEH SN T &7z (Fig 1).
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Fig. 1 Model application to V-shaped development process
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THELSHRFIITEHHTH S.

FEEL P ST S B 72 8 OGRS E, Bl D ETT
BRES, HEREE, RO A NBIEOHAESHLE TEZH
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ARG R AE & T N5 (Fig. 2).
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Fig. 2 Combinations of driving conditions
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ZMHICHFCETIVELTE S NS, B—ET
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(Table 1).

Table 1 Modelling according to driving conditions

Vehicle speed condition

Stationary |Accelerating |Decelerating

Accelerator | Larze hode! &
pedal angle | Spvall - Model B :
=t hode! O . hiodel O
Braking force i = =

‘Wealk - . Iodel E
Selector O Maodel F .
lever position = hodel S

ET )V 2GR U 7TcREEHRET O THE s 1 D28
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ZOBIENREE IR S.

FOEBIEZZFNTNOETIVICHRET %728, T
TIVOHEIN & ST HEH O T K L > Tz,

Tz, BHENMERZHEETIBRICIEET VRS &
AT DT U 72 G AME A A+ 72 1 O R
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ZORER, ETIVHEDTZDD THMNRNEL, &
FHARGTRFIC AR ET IV IR L EN TV
Moz,
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ETIVORBEZHLET S 72DI1lE, ETIVDINT
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A — XSO IE RN AR HILIRGE, e ERE &
EEETEMNETL, BIFOMEI IR TELT 5.
C T THEARNCHE > 7o RS I K O WERR DR
RN FEEL, MGHE X RV T A= EET
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Fig. 3 Direction for model construction
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BHFEDHETTIC > TRETOREMIE X &S £ O, MEt
KM DEFERINT A—ZDELNE 5728, €T
JURE SR X B R TG 1% DR S B 0§ 7z 7 St D B
REZFRLLETIVCKME Y, MEZED T
BN 5. RetFIXEFINIZTTIVCREHRGIL,
BIFDOT RO ZHS LTV T ENEETH 5.

C DIEFETIVOIEH L EH O A 7 )L 725231
WKITS ez Takv X e LTEBET I T 0
Y AL Tz,

CNZRBIT 2 72 O BARMZHL D f P 72 R EIC
IRT.

4, EBRETFIITORERICAITAE

A ETILOEELRICLSZFEERL

Hireroarter ML, SOEE SRV
MWL T 5ETIVTHS.

T DETIVIFEREHRFHT IS U T A1 DIRE £
MWEYERIFICHEHEINS Z EAWHTH S0,
FUCRHE IR TEZ L ~N)VEEF LT (Table 2).

COELEEIIC, MEITAHMEMNET IVEZFEEL,
AE U TW B EATEF 72 IR 2 s U 7z,

Table 2 Definitions of model elements

LV.1 LV.2 LV.3
Model Linear Nonlinear -
Nonlinear elements
scope elements elements
Map fundam. egs. fundam. egs. + characteristics

Hydraulic Pressure +Pressure loss in passages

pressure Transfer function -Qil leakage amount

elements P(s5)=G(5)-Q(s) -Lack of balance in oil supply volumes
Hydraulic coupling +Damping coef.
Launch o .
Torque transmission eq. -Volume transient change
elements 2
T=r -Ne +Pressure response/balance
[Fems IRl Clutches . e
reverse L +Vehicle sensitivity
Torque transmission eq.
changeover T-p-R-F +Pressure response/balance
elements

RS ANOERICISCTEZ R SEETES C
& C, HOZEMERECRTRRAEY] D B X I D EER 2
M EEE25 T NSRS,

COXSIE, a=v FOMEIEREICKRE L FE
T ZOMNEEETHO, HEAWICET VR L.
TOWNEZLLNTRY.

MWES AT L&, OV T EEMEIREIR O
BTHIENTWS. ETI)VICERT NEIEIPE
R, MBSO D LD IC KB ETHEK, g,
5OMHRT, HEANEFG T SRR TH 5.

PERIFIERIE B 2 3 (E 1 BTV b T % IRk 75 5L
HENED LN TWEh > 7.

ZENE TN K TOMMERGT & FERIC X 5 REERRIZ
Eh L, KGR B Z 35S0 €T Ik
THILT, AOHEZRLEANS, A EIRGE
A2 BT IR DNET IV EREER U 7 (Fig. 4).
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/ i
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~

Fig. 4 Standardization of hydraulic pressure model

A OBRIENC K 2 O TR IT 03I 3 E £ 3 2 1
EICHBONTIE, MHEXL THIT 27O 3D FiAE
Wrzdehm L, Rprhfiiz (EmE 87z (Fig. 5).
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Fig. 5 Characteristics obtained by 3D CFD simulation
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CTNSDITERNPENERITISZ T LI EZITT 57k
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R o2 X2 ONAZIHIEIC LT (Fig. 6).

T DOREET IV AL B 5 fklimc etk
A LT et XA EZBE Ty 7 i
AL

Design report
* Required model accuracy #*
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Fig. 6 Core model process
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Z DN ZERRIT B I2DIciX, 7Ty FORERS
L RSRE 2 FiD ¥ A b OB EE & FifEEFO L

227 TS 208D S.
FITNDEHFENEOERE UTHBEEO/ (LUF 4
V74 X)WHD, EXANEBEHIES2HDM
D AEZ A % #EEZ & D (Fig. 7).
7 Z oy FREFERIC BT B MV T EBANOTF 5 E
WEREREEZE & LTI N3 (LR Dish) ORIMENSH D,
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Fig. 7 Configuration of forward/reverse
changeover system

EkRIE, EXRVHBICHENSMOMARE Y T v
F- RGO AR ZE N 5 2 2 MBS 72 IE RIS T
Hok T > 7e/c®, i&al & FHERIC X 2 alfTEiR
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TEBH XD 7izd, witktEDY) 0 % Z MRE
89 2 stk Z 7 IV TR S T LM
>k 7z (Fig. 8).
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Fig. 8 Optimal design for selector lever performance
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