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The Development of the Software for the Powertrain Design
Using Graphic User Interface

ABSTRACT

In this paper, the performance analysis of the vehicle with the Ravigneaux type automatic trans-

mission has been carried out using information of engine and drivetrain. It is necessary to under-

stand the overall system including engine, torque converter, clutch, planetary gears, and road

load. The equations of motion are derived from the dynamic model. The GUI computer simulation

program has been developed to analyze the powertrain performance of the vehicle with the

Ravigneaux type automatic transmission.
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Table 1 Specifications of the LA-4 Mode
¢ A A (A v 2
AL A% 27) WA | 505% | 5.78km| A& AF
A& A% WA | 865% | 6.2%km | AL NP
z 3 9~11% |  Okm |AIES # A4
2e NS | 505& | 578%km| ZEAF
A 4% [17.84km

Iferr < 0 or Thronle <0

PID Brake Controller
with Antiwindup

PID Throttie valve Controller
with Antiwindup

;

Brake force

Yahicle Speed (kmi/h}
38

1 a 601 ] 1201 1501 1801 2101 240
Time (sac)

Fig.7 LA-4 Mode
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H Throttle angle

Fig.8 PID Contol Algorithm for the LA-4 Mode Simulation

7IeE 71423 Hefo]Ao] Antiwindup PID
Ael71& 742 AA gt FEEAS. ol o7
o] 32t 22F 7iEe] & vimsle] Byo|
8] AFHH 22E Mg Mdeite 7
3 dagEd JFse wE AMSIE G,
Fig.8& & dFdM AMg§ 4] 73 2E A
o] FEEE YTl €8 2 maaddas
HEE B8 A F3 e & P v

g0l FE 715 F71 sk
7. ZEOE9 e

Z2IAYL C++ AT Algsha, Hlolete]
B7He 3zF 28]l (cubic spline), o] 38k
o] Al4+2 Runge Kutta 4th& Al&sl@o}y, =
2o FF& Fig9x o] Alae gL #A
28}4 sl3= A A7) (pre processor)H-23}
Al gdlelde o3l A4 (solver) B8, 7]
I o 2y JdEZE BdFe & Ay
(post processor) F#90.2 o]fo{3] it}

GUIE 8% i BAE Agste vpgx
2 BE 3A]de] st dEHelAE T3

Pre Processor
TIE A%
DATA Sel &4 T @

Post Processor

A2 @= Lratst
OUTRUT i@ &ty Graph RI=

Fig.9 Software Structure

i, FA ¥A e A Hgeg 9, Ex
AWE, §4 7lo], F8ix], ¥E A%, 39
 Ae] AY T ueksisid dA W]
37t x5 Aol viAle e fHE ¢ s
£ 3t @ dnE ojkd a2 FAS
Fi, AMEA T2 F e =% 7
7Fe¥ BE OF HY FEE Fiso AAR
7 22O WRE RavdE FES ol&¥



212 2e

Fig.10 Initial Screen of the Software

Fig.11 Input Data Screen of the Software

Fig.12 Simulation Results Screen of the Soft-
ware

Table 2 Vehicle Data

A ¥ 2 7
AR X AE X AL (mm) 4,360 % 1,695 x 1,390
=7t 7] (Wheel base) (mm) 2,500
2% Ag)(Tred) A /3 (mm) 1,440/1,435
A% Ze (k) 1,298
il 4
g4 dus 2394/ | A9 471% DOHC/4
B} 7]% (cc) 1,498
A1 23 (PS/rpm) 10.5/5,500

9 E=(kgm/rpm) 15.0/4,000
EWA0H(FF 49 AS8dr))
B3 7Yy A8 Ex Y 28:1

7loju] 1/2/3/4/R 2.80/1.54/1.00/0.70/2.333
#E 74| 3.7%6
Eojo] B 3 Ag}
Ejo]o] 175/70TR13
Efojo} 53|14 47 (m) 0.278
TE A AT 0.012234
37| Ag A% 0.001705

Table 3 Simulation and Experimental Results
for Fuel Consumption under the
Constant Speed Running

& X Algdo)d e
60km/h 20.83km/1 20.7km/1
90km/h 16.14km/! 16.2km/1
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Fig.13 Engine, Turbine and Drive Shaft
Speed Curves under the Standing
Start Running

Fig.14 Vehicle Acceleration Curve under the
Standing Start Running
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Table 4 Simulation and Experimental Results
under the Standing Start Running

7V de AlBdelA | 4 ¥ A
214 0—100km/h | 14.97% | 1462
200m =¥AzH 1278% | 129%
400m E=EAI7t 19712 | 19.8%

AR &R 166.8km/h| 164km/h

Fig.15 Engine, Turbine and Drive Shaft
Speed Curves under the Passing Run-
ning
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Fig.16 Vehicle Acceleration Curve under the
Passing Rurning

Table 5 Simulation and Experimental Results
under the Passing Running

F4 A% AlEdold | A EH
A& 20—120km/h | 21.01%= 20.9%
100
g0} 1
- 30[ -
<70 ]
E
6o} ]
z s | ]
-?, 40r simulation 1
= aof ]
zoL 1
10} reference 4
950 200 250 300 350
Time (sec)

Fig.17 Reference and Simulation Speeds in
the LA-4 Mode

Table 6 Simulation and Experimental Results
of Fusl Consumption under the LA-

4 Mode
LA 4 Mode Algdeld | A¥3|
o . o) 13.51km/1 | 13.5km/l

Fig.18 Driving Performance Curves
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Fig.19 Engine and Drive Shaft Speed Curves
when the Final Gear Ratio is Changed

Table 7 Simulation Results under the Chan-
ge of the Final Gear Ratio

% 7 % (FG) 3.736 | 3.250
24 0—100km/h ZEA7} [14.97%(16.38%

HuLes 79 Ak 750 napEhe Hol
A dojAo, Fig.188 2 dAFeM A8 25
o 73 A% F4& Ho &),

FH, A d<ee] WA Ae AR nAe
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71918 & A UE %4, Fig.199} o] Q19
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