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- Hybrid Electric Vehicle

- Control Strategy

- Automated Manual Transmission
- Double Sided Clutch

- Dynamic model
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- Double clutch Transmission

V- Series Hybrid Electric Vehicle
A- Parallel Hybrid Electric Vehicle
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)- Manual Transmission

Y- Automatic Transmission
Y- Torque Interrupt

¢- Torque Converter

°- Propulsion Systems
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V- Electro mechanics
Y- Hydro mechanics
V- Shift Finger
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V- Up Shift

Y- Down Shift
Y- Ball Screw

£- Sector Gear




o 92355 B 3 (30 3553 597395 3,Shes 3 (5l gy 5 28 bogd (St Sl b 0435395 (d B3 (gl

833> (yhrgai Wil (6 jLwaned

Sly oddliy s A AL 4 g b od (g ()
LS o ez |y 003 leculi b g yilS ¢ yioli8l  Blgs] ysise
Y USE ys oddedly )l s ed pu jeige ()5 bl 05y asem b
Cunly Cuows jyo g 0203 (Al (Sl o G Spe D900 dgie
Aol ) 5 ol Lae balad .l odd pusd 000 Liul8l ol
Bdgae Sl Cglate 050 b (sl Wlg o yeige (S BdgAe
Cogw Spae b bli & 25800 Bl SlSSa H5i5e )
D35 3 ) g5 By B (ipen 5 o5 T pogeases

110
100
90
80
70F

60

s

50

40f

30 °

20

1000 1500 2000 2500 3000 3500 4000 4500 5000 5500

(4835 1,93) )F 90 S o

5] pgige Lt 3,Slae & drg b 05 g ko

2 (A) IS5 =0k (g sl b (gl e oAb 555l
Coygu ) sl 044 034381 AdVisOr |38l 5 3 45560 (69,94 (55!
b Salo oo (595 L) Cunlio 555 (ayges Cls 050 (ayges 4 5Ls
cadle Jlul by 5 ox 5l 063 (255 Sl b (o] g
Sk sl 9o JET 03 s 221 o She & canli
B> g (wy kL 5l U8 ddome 853 g (lejd L)l
ol 045 0313 1,8 oyl oM ol puo TodiiS palas G L
NBley 3 dgrge Sz o 4 S by Sos oSl
dw (S slp J58le s cpl pa sl ol 03438] [VO] Advisor
pEin .l o asuiie Yo¥,) dlael b Sy 9 554 oljl clls
&S Sy 9 0 dj] SKix sl Sz b ¢S ) 045> Lasges
ol 3 o> g Sy Sz b 39 S5z | S0
Slolo (2953 9 399 Jlail o Gl sl Sl iy 10
(shifting) 38 yusie 33,5 oo )80 ,500 Cuows lawgy <ya8 Jlaul

ol odds eolaswl \[vhu T2 )90 :\J}od )1 La:9§J| Q.,] 5
W] il ©)go cnds mulal gomaw H9i9e o p oSl Aolee

v, =R +1, 3 g 49 (V)
dt dt
T, +J.0+B.O=K,.i, (v)

ULP 9 Coluw (QAA?LOA g)U9 w).u ia 9L0’Ra’ Vdc 9 Ui » a5

25590 S e Boygige (59 S0l ygkiS T )50 dogls Oc gy oo

s, Sles Sl 0y50 sl o5 polie dunbre jglaied

2 3,lg g9y lodds (¢5lwanid Solidworks l3sle 5 43 oads syl

0> g Job ) 65 Sz sl oY o8 (pien (Sale
ol 0did 48,8 ylasy> ol

®

®
ey

Salo 5 Shos (558 (o
1o Shae (3L, (555

Y- Specific Fuel Consumption (SFC)
Y- Col

Y- Armature Control
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In recent years, Hybrid Electric Vehicle (HEV) has been introduced as a feasible key technology for
resolving the problems of conventional vehicle. The power transmission unit plays an important role in
hybrid power train. The application of a smart power transmission helps achieve better compatibility
between components in a HEV. Nowadays, Automated Manual Transmission (AMT) has drawn car manu-
facturers’ attentions to itself, since it provides the benefits of both automatic and manual transmissions.
Furthermore AMT’s controllability turns it into a decent candidate for Hybrid Electric Vehicle’s power
transmission. The only problem is Torque Interrupt during Gearshift process that can be solved by use of
a Double Sided Clutch.

In this paper, an AMT model is provided and added to a Pre-Transmission Parallel Hybrid Electric
Vehicle model. The gearshift and clutch actuators are simulated and added to a manual gearbox. Further-
more a Gearshift controller is provided to control these actuators. Then a Double Sided Clutch is con-
sidered in the vehicle model instead of the simple clutch. The simulation results illustrate that better fuel
economy, less emission, smoother Gearshift and shorter shift time can be achieved by using Double Sided
Clutch in an AMT power transmission.

Keywords: Parallel Hybrid Electric Vehicle, Automated Manual Transmission, Double Sided
Clutch, Torque Interrupt, Gearshift.
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