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Abstract

New drivers. drivers with low experience and disabled people are suffering from
difficulfies such as engine stalling during vehicle take ofl, gear shifting and choice of

unsiitable gear ratio, while dnving vehicle with mannal gear hox,

To overcome these difficulties we will design assistance systems (electronie systems

& mechanical system) to help driver o prevent engine stalling in mentioned conditions

First svsiem: electronic systems which include sensors, switches and microcontroller

Lo overcome engine stalling due 1o ¢choice of unsnitable gear ratio

Second system: mechanical svstem which include pneumatic -chock- absorber that

will be added to clutch pedal to vvercome engine stalling during vehicle take off and

gear shifting
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Chapter One

Introduction




1.1 Overview

Since the lunching of vehicles manufacluring, most vehicles have been used a
clutch and a manual transmission recently, Automotive industry manufacture
vehicles with awtomatic transmission, which spread widely and rapidly; because its

advantages

Automatic transmmssion 15 more comfort than manval transmission espeeially for
new drivers and disabled people, but despite that, people in less develeped counlries
still prefer velicles with clutch and manual transmission because of lack of
speciahzed centers for maintenance and repairing of gulamatic transmission n

addition 1o absence of skilled paople in this field.

Dnving vehicles with manual transmission need some experience which not exist
especially for new drivers and disabled people, these diivers olten [acing difficulties
i driving especially during takeoff and gear shiftimg which may lead to engine

stalling, and in convenience dunng dnving,

1.2 Tmportance of the project

Automotive designers aimed to inerease the level ol comfort for drivers while
anving. this project provides a great deal of comfort for drivers, especially new
drivers and disabled people. when dnoving vehicles with clutches and manual

ransmission, where a pneumatic ~chock- absorber will be added in clutch applving

mechamism to help to engage clutch properly and electronic systems will be desipgned




o heip to scleet suitable gear ratio smoothly according to road requirements and
wehicle speed.

The project alsa aims to reduce traffic jam and rate of aceidents caused by stalling
enging during takeoff and speeds shifting, this also will decrease fuel consumption
and merease serviee life of clutch and wansmission.

1.3 Project Ohjectives

The main purpuse of the project is to design mechanisms to prevent eapging
stalling during takeoff and pear shifting and choice unsvitable gear ratio. The
proposed design contains a mechanical svstem and an electronic system.!

= The mechanical system will include pneumatic -chock- absarber which waill
be mcorporated to clutch pedal to engage clutch gradually during takeoll and
gear shifting.

- The electronie svstans wnclude assistance mechanism for choosing suitable
gear rafio, to wam the driver when choosing unsuitable gear ratio. This
clecirome svstemn will melude vehicle speed sensor, gear position sensor on
the gear lever, hgquid crystal display and PIC. PIC wall send waming when
driver chousing unsuitable gear ratio by companng vehicle speed gear mtio on
LCTY to make shift up or shift down




1.4 The budget for the project

Table (1.1) Actual budget table for the praject

Task No. ~ ICost (NIS) Total
Car 1 25000 J500
Chock absorber | 100 100
| LCE | G0 a{
i ; 1
| Microcontroller (PIC) | a0 | 80
Switches i Lo 70
LM291TN ) S0 1o
Other electronic parts - 300 300
|
Tatal 3240

1.5 The time planning for the project

Ihe project plan follows the time schedule, which includes the related tusks of
study and system analysis. The following time planar for the frst semester and

second semester

The time table for the first semester s illustrated in fable (1.2)




Table (1.2) First semester time plan:

Task'\Week 112(3]4]|5]|6]|7|8 (910111213 ]14]15]16
I | |
Selecting project | ' |
e |
Dima collection
Mentify function |
and 133k
Diesion and
Analvsis
Documentation
The time table for the second semester is 1llustrated in table (1.3}
Table 1 3) second semester ime plan:
15] 16 |

& Week 11213l4]s5]6l7]8]9 10111213 ] 14

[Sestem building

mee the PIC |

e ELning
=

i 5
Wl
- |

allation




Chapter Two

Systems components operating

principles




L1 Description of mechanical system

2.1.1 Introduction

Amtomobiles have many systems for human comfort such as air conditioning
system, multimedia system and communication system, and systems far safety such
= ABS system, ESP systent, TCS system, seat comfort systems, air bags, in addition
%0 that some vehicles has special mechanisms for disabled people, soundproofing the
mterior of the passcoger compartment, active and passive safety systems.

Damper =
plus

spring _
assembly ‘\\ Clutch
pedal

Figure (2-1) Description of mechanical system

In this project the addition design is a mechamical system which helps mainly
= return eluteh pradually, As shown i figore (2-1) a chock absorber will be added in

shutch release mechanism to achieve the mentioned purpose.




2.1.2 Description of chock absorber

There are two mam tvpes of - chock - absorbers a pneumatic and raditional -
chock - absorber, and table (2.1) show a comparison between the mentioned types of

- chock - absorbers. [1]

Table (2.1) comparizon between - chock - absorber desien types

i Pneanmatic - chock - absorher Traditional - chock- absorber
design design
The foree required to overcome The force required to overcome
ait pressure on pneumatic chock ot] pressure om traditfional chock
absorber piston is relatively low absorber piston 15 relatively high
because the densily of wr is low. becanse the density of o1l is high.
Moving from (BDC) to (TDC) Meving fram (BDC) to (TDC)
happens quickly and gradually happens slowlv and gradually
because low viscosity of ar, because high viseosity of oil.
p Eliminate inereasmg of clutch - o
) . Increasing in clutch temperature
temperalure 1o icrease service S
to decrease service Life of lutch.
life of clutch.
7 Relatively low cost .-ﬁetélh’ﬂ} high cost.




So. prenmalic -chock- absorber is more suitable to use the better type 10 use in
#is mechanism. In generai added - chock - absorber work to decreases clutch wear
o absorh the shock between flywheel and clutch friction dise and prevent sngine

stalling during takeoff especially for disabled people and new drivers

2.1.2.1 Description of pneumatic chock absorher

Figure (2-2) pneumatic -chock- absorber designed by Catia

Disengagement period of pneumatic chock absorber

During disenpagement period the pneumatic — chock - absorber will be in
section (intake) stroke, armospheric air moves to pneumatic - chock - shsorhar

<vhnder by vacuum. So, rapid cluteh disengapement obtained.




Engagement period of pneumatic - chock - absorber

During engagement period the pneumatic -chock- absorber will be in dehvery
(exhaust) smoke, atmospheric air exit from small pneumatic -chock- absorber-
exhaust port So, rapid gradually clutch engagement oblained,

2.1.2.2 Main measures of pnenmatic -chock- absorber

As shown figure (2-3) of poeumatic

- chock - absorber, we take some
Enportant notes:
BDC .
D
= ’."' Az
| il
D :E]'j and
¥ ] S Pt
Smoke

Figurz (2-3) Maim measures ol pneumatic -chock- absorber




Stroke 15 the distance from top dead center (TDC) to bottom dead center
(BDC), So, the stroke must be egual to clutch pedal travel from clutch release

position to fully clutch applying position.

Volume of intake air equal o volume of pneumatic - chock - absorber

eylinder.
Dhameter of exhaust port

Dhiameter of pnecumatic - chock - absorber evlinder.

Velocity of preumatic - chock - absorber pistan from (BDC) 10 (TDC),




2.1 Description of an assistance mechanism for choosing suitable gear rutio

221 Imtroduction

Dizabled people and new drivers usually suffering during cheosing an
Sopropnate gear ratlio which suitable for specific vehicle speed and road
segurements, so an clectronic system will be designed (figure 2-4) which include

semsors and switches to help dover for choosing the right gear ratio.

|
Wnesd speed e ' e
. = . “shift ap”
Microcontroller Display
. o " “Shift |
=msar on lever > —_—
down"

Figure (2-4) Deseription of mechanical svetem

Ewery gear ratio has a range of vehicle speed (figure 2-3), as shown below every

g==r ratio has speed in Km/h (table 2.2). So when disabled people or a new driver

Shoosing unsuitable gear ratio the engine may stall or will operaie verv poor.




Table (2.2) Gear ratic and the vehicle speed ranges relationship

Gear Number Vehicle Speed Range (Km/h) |
1 | 0-20 %
| 2 F) | 20-40
I i 40-60
B 1 60-140
140-200

Gear ratio

20 40 60 140 200
vehicle speed (Km/h)

Figure (2-5) The relationship between vehicle speed and gear ratios [2)




To solve this problem an clectrome system will be designed to assist in
shoosing suitible gear ratio which will work in two stages: first-stage is comparing
=nd analyzing stage; second-stage is warning stage,

Table (2.3) electronic system stapes and its goals

Electronic system stages I'he goal I
COMparing stage Compare between 2-inputs al P1C
Print on LCD stage Send output to LCD hy PIC

2.2.2 Electrical svstem compuonents

2.2.2.1 Yehicle speed sensor (inductive sensur)

The mductive sensor consists of & bar magnet with a soll-magnetic pole pin
spporting an induction coil with two connections. When a ferromagnetic ring pear
"% & rotor of similar design) turng past this sensor, 1 generates a voltage in the coil
wich 15 directly proportional to the periodic variation in the magnetic fux. A
ssuform tooth pattern generates a sinuscidal voltage curve. The rotational speed 15
seficcted i the penodic interval berween the vollage’s zero transition paints, while
= amplitude 15 also proportional to rotating speed. The air gap and the tooth
S=mensions are vital factors in defining the (exponential) signal amplitude. Teeth can

S5l be detected without difficulty up 1o air-gap widths of one hall or one third of a
o interval, Standard pears for crankshaft and ARS wheel-speed sensors cover




&= remzing from (.8 to 1.5 mm. The reference point for the ignttion liming is
weesmed either by omotting a tooth or by bridging a gap between tecth. 1he resulting
Weresse in distance belwsen zero transitions is identified as the reference poimr and is

secompanicd by a substantial increase in signal voltape (the system registers a larger
ot ) [3]

Figure (2-6) Inductive sensor

i- Permanent magnet 2- Honsing  3- Soft irons Care . 4- winding

== Ring gear (iron) with reference point

13




Speed sensor will produce an output signal that can be monitored and
messured on the oscilloscope. Figure (2-7)

3

. \
: \ /\\//\V/\ X

Tirme (ms)

Figure (2-T) Wheel speed sensor waveform [4]

2122 Gear position sensor

Swanches have been used to determine gear position and produce input sipnal to
serocontroller, the structure of switches from table (2 4) and figure (2-8),

Table (2.4): switches numbers and gear position

| Switch number Gear position

L S1 _1” gear ]
52 | 2" pear
53 3™ pear
54 4T gear

l 83 5™ gear




1* gear 3" gear J 5™ gear
[51) (s3) | (s5)

Mautral

h
2" gear 47 gear
(52) I54]

Figure (2-8) gear position sensar

2.1.2.3 The PIC ISF4550

The PIC18F4550 family member come in different packages, such as DIP (dual in
Sme package), QFP(quad flat package), and LLC (leadless chip carrier). They all
Save many pins that are dedicated to various functions such as 1O, ADC, timer, and
meerrupts. Note that Microchip provides an 18-pin version of the PICIR® fam ily with
& reduced number of L'O ports for less demanding applications. Because the vast




=aonty of developers use the 40-pin chip, however, we will concentrate on that.
Figure (2-9) shoes the pins for the PIC1 874550,

MCLRNP-RES

—=T} Mo 40 | =—= ARTHBIEPGD
RADAND =] 3 ap [ ~—= ARGKBIRPGD
AATIANT = =[] 2 g [ = —= FASKANPGEM
BAMAMNINNEF JOVRET -1 4 a7 L) =—= AdANI HKEYGESSPR
RAVAMNIVREF+ =—= |5 4[] == RBUANDTCCR2 PO
RAATOCKICIOUTIACY =—=[]& 45 0 =—= ABZANBINTZAMO
SASAMNSSSHLVOINGZOUT =— | 7 34 L] = = ARTANIDINT ST RISTL
AENANSICKISPR -—s=[]8 49 | a—s ARANI ZINTHFELTOSDLISDA
AE I/ANGIGKZEFPP =—=[] 3 32— Vom

AEIANTIOESPFP = =[] 10
Voo ——=[] 11
| —

GSC1CLKI =113
OSCZOLKOMAE -—1] 14 27
RCOTIOSGT 150K =—=1]156 -]
ACLTiOSLCCPeVIBE -—a11 15 ag
ACZ/COP1F1A a—=[]17 22

Fa

22

21

gy () = s
30 | =— ADTSFETRID
29 1] =—= ADESPPATIC
aa:_] - LM REELE YR
U] - HEMSPP4A
-— RCPRALOTESD0
e L RT AT
a = RCAD WP
- RCAD
| == ADASPPY

- HU2/GPPZ

PIC18Fa455
FPIC18F4550

(|

Vuspg -—7118
ADWEPPD =[] 18
ROTSPP) s—]| 20

Fipure (2-9) microcontroller

Examining Figure (2-9), note that of the 40 pins, a total, of 33 are set aside for
& five ports A, B, C, D, and E ,with their altemare functions The rest of the pin are
a=sgnated as Vidd, GND (Vss), OSCI, O8C2, and MCLR (master ¢lear reset). Next,
we describe the function of sach pin. Vdd (Veg)

Two pins are used to provide supply voltage to the chip, The tvpical voltage
sowrce is +5V. Some PICISF family members have lower voltage for Vdd pins in
orfer 1o reduce Lhe noise and power dissipation of the PIC system:. We can choose
oer options for the Vdd voltage level by sefting the bits i the conliguration
RLISICT

18




Vss{GND):

Two pins are also used for ground, IN chip with 40 pins and more, il is
common to have multiple pins for Viee and GNID This will help reduce the noise
teround bounce) in high-frequency systems.

The PIC18F has many options for the clock source Most often a quartz erystal
oscillator is conmected to input pins (8C2, The quartz cryvstal oscillator connected to
the OSC1 and O8C2 pins also needs to capacitors. One side of each capacitor is
connected to the ground. Note the PIC18F microcontrollers can have speed of 0117 to
40Hz. We can choose options for the clock frequency by settmg bits i the
configuration register.

MCLR:

Pm 1 (in PIC18F4550 40-pin DIP) is the MCLR (master clear reset) pin. It is
an mput and is active-LOW (normally HIGH). When a LOW pulse is applied to this

pim, the microcontroller will reset and terminate all activities,

Port A,B,C,D and E:

Ihe ports PORT A, PORT B, PORT C, PORT D and PORT E, us¢ a total of
33pins. All the ports upan REST are configured as input, because TRIS A ~1RISE
fave the value FFH on them.




PORT A

Port A cecupies a total of 7 pins (RAO-RAB), but for the PIC18F4550, pin A6
= used for OSC2 pin, A 15 not avallable if we use a crystal oscillator to provide
frequency 1o the PICISF chip. to use the pins of port A as borh input and output
ports, each bit must be connected externally to the pin by enabling fhe bits of the
TRISA register,

PORT B:

Porl B oceupies a total of & pins (RBO-RBT). To use the pins of port B as both

mput and output ports, each bit must be connected extemnally to the pin by enabling

the bits of the register TRISB

PORT C:

Pon C occupies a total of 8 pins (RCO-RC7), To use the pins of port T as both
wmput and output ports, each bit must be connected externally to the pin by enabling
the bits of the register TRISC.

PORTD:

Port D occupies a total of 8 pins (RDO-RDT7). To use the pins of port D as bath
mpul and eutput parts, each bit must be connected externally to the pin by enabling
the bils of the register TRISD.




PORT E:

Port E occupies a total of 3 pins (REG-RE2) in PIC 18F4350, Port E is used for
* additional analog input or simple I'O: ANS, ANG and ANT. Just like other ports,
port E has altemate functions. [5]




PIC flow chart

Receive signals from vehicle
speed sensor, gear position
SENSOr.

Is wehicle
speed greater
than range?

Iz ymhicle
o= smaller
=an range?

¥
Display " LP

L J
Display “ DOWN"

Figure (2-10) Assistance mechanism for choosing suitable gear ratio Alow chart




2.2.2.4 Liquid crystal display (LCD)

Electronic display device that operates by applying a varying electric voltage
%5 & laver of hiquid erystal, where the liquid crvstal display consists ol an array of tiny
seements (called pixels)

LCD has 16 terminals (Figure 2-11)

Figure (2-11) LCD terminals



Chapter Three

Mechanical Mechanism Modeling and

Calculations




A1 Introduction

In the field of ergonomics. a growing area of mierest 15 that of the comion
wsociated with human movement in and around vehicles. There have been few
Sadies o date which have evaluated the comfort associated with human motion
when using vehicle commands such as the steering wheel, gear shift and padals. A
pedal transducer was designed and manufactured, and the static and dvnamic
Seacteristics of cluteh  disenpagement, enpapement were measured for 2
smomobiles and a test jury of 13 people The comfort associated with clutch
Sssnpagement, engagement was evaluated by means of a three part questionnaire.
Foece data measured normal to the pedal surface and postural body angles were
sorrelated agamsl the responses Lo the questions of the comfort questionmaire. Three
parameters were found to strongly correlate with the subjective responses; thess wers
e change of trunk-thigh angle Aa from the beginning of the clutch pedal stroke to
Be end, the maximum force achieved dunmg the end of travel impact, and the
werage slope of the force - displacement curve during the initial disengagement
== These quantitics appear important in defermining clutch actuarion comfort and

e to be monitored by any device acting as a "clutch meter”.

Having achieved important results in areas such as postural comfort [6,16,21]
s strenpth [3,10,7], velicle erponomists have begun dadicating effort in recent
wears towards the study of human motion in and around the vehicle [4.14-15.17.20]

More knowledge regarding human movement strategies [12] and movement comfort

8 would be most beneficial towards the definition of improved design guidelines
e vehucles




This project presents an analysis of automobile clutch pedal actuation, The
sroject addresses the relationship between the subjectively perceived comfort and the
mechanical and poswral guantties which define the clutch disengagement,
engagement process as summarized in (figured-1)

subjective perception of
comfart.

+
- X

at the clutch pedal.

Figure (3-1) The clutch actuation (disengagement, engagement)

Force and acceleration data were measured at the clutch pedal and subjecuve
mesonses were collected from the test subjects, This permutted a statistical
serrelation analvars across all pairings of mechanical data versus subjective data, and
Sesween all pairings of postural data and subjective response This project presents
e re<ults of the force and postural angle aualysis. The resulis of the analysis of the
pedal acceleration data wall be the subject of a separate, future project. The analysis
Sescribed in the following sections represents a [irst step towards defiming desipn
pedelines and perhaps a "clutch meter” device




3.2 Mathematical mechanical system maodel

The mathematical mechanical system model during engagemeant process m
Ssengagement stroke (for simulation purpose anly) can be represented as shown i
e (figure 3-2)

ld Joz
II @z

ot

o/

A=

Figure (3-2) Mechanical system model during engagement process

Al figure (3-2):




By applying conservation of kinefic energy law!

Z KE = KE,,

(H_E “Jor* 91:) * {U.E LT T R -i;i:) * (ﬂ‘5 *Joz * é:

) = EG'E '-'rtq " 9‘1-}

al
Butx, = a, -BlandH:=Ei g9,

By substance in conservation of kinstic energy law:

3 v, . . 31
)+ [05 S <Oy By )-1- (ﬂ.s o 31

= (05, *8,)

[LS N {Uul + {.m:a.bfa gl I:!"] :J ¥ {Iu: - :*%',}* 91: =05 'jm;— . E.I‘l

oo = Uas + (Mpqpie* @) + (Joz ® :;;)

Sv applying comservanon of potential energy law in springs:

ZU=U’*

(05« K, = (b *8,))) + (05K, « (b, » 8.)°) = (05K, +6,%)
al*

az®

'—5'([”1‘!’13]'5‘ (H: by e

)) 8" =05+K, +8°

, a1
K, = (K b7+ (_H: By -2:)'




By applying conservation of energy loss law in damper.

(0.5eC=(a,»8,)") = (05C,, * 8,)

(054 (C=a2)+6,") = (05+cC, +8,)
'c" 2= c - III.
By applyving Newton second law about ()y:

bog * 8, + C,o* 6, + Koo * 6y = —(Fagmpz * cos(6) = d)

5‘-1 + Cag ¥y - Ke®, _ ~{Fiampyreon(f)ed]

Fee Loy Jug

but €, =C» a:Z and C = f(D,d p).
Where:
2 Diameter of pneumalic chock absorber eylinder

& Diameter of exhaust , inlet port.

o= fluid density.




Engagement Response

N

Tima(s)

Figure (3-3) Engagement process response

£ = 1 (critically damped response ) (figure 3.3) which means:
+ the response without overshoot.
— exponantioal response(smooth responze).



3.3 Mathematical mechanical system model

The mathematical mechanical system model during disengagement process in

disengagement stroke (for simulation purpose only) can be represented as shown in
e (figure 3-4),

Figure {3-4) Mechanical system model during disengagemen! process

I'-'E = Uul + (mtutl: " a!.:} +(Far® %"

az?

. a1l
K,.= (K ~b")+ (xz “b," * )

f" = l'."ilz.
fln 2 éi +c~ll? . E-l +RA; < 91 = (Fg.mz * cos(6) > d)

K8, - (den;:-: * cos(@) « d)
g




3.4 Mechanical system design

Mechanical system design mcludes:
1. Measurement methods.
2. The experiment.

3. Results of clutch (disengagement, engagement) forces, guestionnaire responses,

correlation analvsis.

4 Sizing pueumatic chock absorber.

1. Measurement methods

This project measured the normal forces at the clutch pedal both statically and
cSynamically. A static test of each automohile's clutch pedal was performed using a
spring loaded force gauge (Salter Model 16 Tension and Compression Tester) which

was pushed against the pedal surface 1o measure the force. A gravity poniometer was

sitached at a convenient point along the pedal body to measure the angle o from
which the pedal rotation angle @ could be caleulated (figure 3-5),




Figure (3-3) Clutch pedal sensor

The force gage was pressed agamst the centre of the clulch padal at 90 depress
o the surface Five force measurements were attempted al roughly 2 degree

mfervals, but it was not possible to complete all the measurements due to the
difficulty of manually stabilizing the force gauge apainst the pedal while working
mside the auwtomobile. Those angles for which it was possible to obtain three

measurements were averaged together to obtain the static force-deflection curve.

Dynamic measurements were made by means of a sensor designed for thus

progect which is shown in (figure 3-6) mounted on the cluteh pedal of a Ford Fiesta.

Tigure (3-6) Staric measurements of eluteh force




The senxor consisted of two steel altachment plates which were tightened
together to trap the automobile clutch pedal. thus fixing the sensor 10 the pedal. A
third steel plate was separaled from the ather two by two B&K type 8200
piezoelectric force sensors, One forve sensor was located on each side of the pedal
centerline. thus the total normal force acting on the pedal semsor was caleulated

during post processing as:

F’.d:g_I:.Fr '*F

lafe righc

A T'CB model 336C04 piezoclectric accelerometer was attached to the back
surface of the pedal sensor to measure the linear aceeleration during actuation, The
whole pedal sensor unit weighed 250 grams. The charge sipnal from each force
sensor was amplified by means of B&K type 2633 amplifiers while the PCB
accelerometer furnished a voltage signal directly due to the sensar's ICP amplifier
and the use of a PCB model 480D0Y% power supplv. The force and acceleration
signals were recorded by means of an 8 channel KYOWA RTP-610 analogue tape
recorder. Signal analysis was performed in the laboratory using the Time Data
Processing Monitor (TMON) of the 1.MS CADA-X revision 3.4 sofrware system
[11]. The LMS software was run on an HP 715/64 workstation with a Difa
Measuring Systems SCADAS [1 front end unil. Afler a series of preliminary
evaluations, it was found that a sampling rate of 1000HZ (300 H7. cut-off) was
necessary to obtain precise values for the peak force during end of travel impaet,

Subjective comfort was evaluated by means of a 3 part questionnaire. The
queshionnaire was developed by performing tests with 2 people prior to the project
described in this project. The questionnaire sections were:

I A general comfort evaluation fonn.




2. A body part discomfort form.

2. A pedal mechanical evaluation form

A general comfort evaluation form.

Most questions were presented using a low step Likert type format A two-step
scale was used ro extend the optimum number of response options beyond the 510 7
range typical of one step Likert scales [5, 13] Question number 3 of the general

comtort evaluation form is given as an example in (figure 3-7)

How do vou rate the general level of comfort when actuating the clutch pedal?

] ‘fer}_
Uncomfortable Uncomfortable aversge  Comfortable Very comfortable

1 2 3 4 5 6 |7 8 9 10

Figure (3-7) a question from the general comfort section of the questionnaire

A body part discomfort form.

The body pan discomfort from asked the test subjects to state the level of
comnfort associated with each of the 11 body repions identified in (fipure 3-3), Each
sezton had an associated 10 point scale like the one of (figure 3-7). Eleven regions



were used so as 1o localize the body Sensations precisely, with specific muscle packs
being targeted in the case of the leg segments.

Figure (3-8) Bodv regions evaluated in the body part discomfort form

Three body angles were measured and analyzed in this project to define the
seated posture of the test subject. The angles were o, [ and ¥ which are defined in
(figure 3.1) and which were measured by means of a full circle goniometer with 12
mch arms. Each angle was measured for each subject m two test positions, the
beginning and the end of the clutch pedal stroke,




2. The experiment

I'wo automobiles were selected for this project. The first was a 1982 Ford
Fiesta 1.1L hatchback which was selected because it had a heavy clutch wath high
breaking friction, and strong end of travel impacts. The second automobile was 3
1987 Valvo 340 DL 1.4L which presented smooth clutch actuation with relatively
low forces and weak end of travel impacts.

Consideration of the nawmwre of the tests sugpested that both individoal
differences and leaming effects would probably be present in the data of the
subjective questionnaires. Comparisan of the clutch pedal actuation task to other
movement studies did not provide clear indicarions as to whether a between subjects
or a within subjects design would provide the best results. A hetween subjects desien

was eventually chosen so as to reduce learming effects.

Thirteen subjects ook part in the experiment. Six (4 male and 2 female) tested
the Ficsta while seven (4 male and 3 female) tested the Volvo. The subjects were all
students, with a mean ape of 22.9 and a range from 21 to 26 vears. None suffered
from any physical disability and none were informed of the nature of the study until
the day of the test. Nationality was diverse; the subjects came from 6 nations. The
subyects were asked to wear light clothing and most arrived for the tests dressed in
trousers and light shirts. Twelve of the subjects wore light and flexible trainers or
town shees, while one wore heavy boots. Tach subject performerd one test with one
of the two automobiles. The auntomohile was stationary in an open parking lot with
the motor off. Bach test took ronghly 30 minuwies lo perform and consisted of the

following phases:




Table 3.1 Phases of the lest procedure

Fhase

Tasks performed and information |
obtained.

Participation form(3 minutes)

The subject was asked to read f(he
mstructions  describing  the  intended
purpose and nature of the experiments
and fo sign a consent agreement to
parlicipate.

Dnving posture adjnstment

{4 minutes).

The subject was asked to adjust the seat |
and other systems and to attach the balts,
The subject was then asked to simulate a
driving task as realistically as possible .
and to readjust all parameters as Aty
tmes as necessary until a comfortable
driving posture was reached which

guaranteed good outside visibility,

Subjeet data formn (2 minutes),

i The subject was asked to furnish several
general information such as age, physical
disabilities, sports practiced and interests.
The subject was then measured in several

anthropometric dimensions.

“Measurem ent of postural angles

(4 minutes).

The body angles o f and v were
measured In tow positions - with the foot
Just contacting the clutch pedal (start of
stroke) and with the pedal completely
depressad (end of stroke),

f




Clutch usage tazk (8 minutes),

The subject was instructed to perform 8
minutes of pedal actuation at 3 fast fixed
rhythm o as 1o induce some musele
fatigue . he subject was mstructed to
analvee the situahon as carefully
possible,

Subjective questionnmire (6-8 minutes),

The subject was asked to fill out the 3

part questionnaire (total of 4 pages) as
carcfully as possible

Actuation recording (1-2) minutes.

The subject was asked to run through the
gears in the sequence 1-2-3-4-3-2-1. I
was asked that gear changes be vigorous
as preliminary tests had shown that the
foree sensors were not accurate for very

slow (low frequency) movements.




3. Results of clutch disengngement forces, questionnaire responses, corrclation
analysis.

Resulis of clutch disengagement forces,

Direngage mant Ergagenent
profess profess

LS 2 Angleseg)
a0 LB
Fard

Figure 3-9 below presents the results from the static tests of the two cars (for design
purpose).

Dlrngagermens Erpagement
process plocess me(s)

1.5 3

L1

Valve

Figure (3-9) Static force-angle/time curves for ford and the Volvo




Reduction maximum statie foree

Assume Ford and Velvo has same pedal fravel={.12m |, pnenmatic chock absorber
eylinder diameter—0.018m , air density—1 2K gM” | Patm=10"pa.

Fdamp = {Fm . Aprﬂ,") +(pay * g * pedal travel= p:'n‘nn}

0.0187 m0.0182
(!ﬂ5 'mf) - {1.33 =98] = {'.lr.lz - T) — 25-5”

For ford ¢ar ; 80-25 5-54.5N,
For Volvo car: 60-25.5=34.5N.

After added pneumatic chock absorber static force-angle/time curves for ford
and the Volvo becomes (figure 3-10):




54.5M
34.5N
Dissnpuparment Engagement
: Qinengapement Engagemeant
Time(s| | mels)
1.5 T_r:’-ullhql !
% 10 13  Bngieking)
o0 s

Ford

Figure (3-10) Static force-angle/time curves for ford and the Volvo after added
pneumatic chock absorber

It can be seen that the Ford presented higher disengagement forces and used a
smaller angular range than did the Volvo. While the differences in angular rimge
were probably due to design, the force differences could simply reflect differcnces in
cluteh wear [9]. The static curves were measired in equilibrium, therefore they do
not show the foree build up due to dry friction in the clutch system or the [orce at the

end of the disengagement stroke due to the and of ravel mpact.

Total normal foree

o ————

116212 4 ¢85 e8eT

Tima

Figure (3-11) Clutch disengagement parametric curve model




Figure (3-11) presents the simple elutch disengagement parametric curve model
defined for the purposes of this project. The purametric curve model provides a
simple summary of the salient features found in the force data of all subjecrs and is

based on a series of fixed points:

F1. The maximum break force due to dry friction in the clufch system.
F2: The minimum force which oceurs after pedal movement begins,
F3: The maximum force before disengagement,

F4. The minimum force atier disenpagement.

F5: The force at the begimning of the end of travel impacl.

F6: The maximum force during the end of rravel impact,

The values at all 6 points were read from the forea time histories of all five tests of
each subject Besides the force valijes themselves. the ime intervals between points

and the average slopes from point to point were also recorded.

The force rise due to dry friction was found to be as high as 10N in the case of
the Ford, while the Volvo presented little evidencs of dry friction. The end of travel
impact was found to produce high forges in hoth cars. The mean valne found ACTOSS
all tests of the two cars was 124N with g standard deviation of 38N, The maximum
value recorded was 200N, (n ayerage, the end of travel impact represented a 32%

increase over the maximum force before disengagement (pomnt3)
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The repeatability of the force time histories was found to be high for each
subject i they were keeping to a fixed rhythm. Of the six forces of clutch
disengagement parumetric curve model, the one which varied most across tests of the
same subject (lowest repeatability) was the maximum force during the end of travel
unpact (pointh}, The subject with the highest repeatability for the impact produced a
mean value of 150N and had a standard deviation of 10N, The subject with the
lowest produced a mean foree value of 190N and a standard deviation of 30 N,

The force curves were found fo be quite dilferent for the Ford Fiesta and the
Valvo 340, with the Ford curves being generally higher, For example. the force al the
point 3 before disengagemeni was found to be more that 25% higher on the static
curves and an average of 21% higher on the dynamic curves. The Ford also had a

very strong fores rise due to dry [riction which was almost totallv absent in the case

of the Volve, and the Ford also had the larger end of travel impacl.




Reduction maximum dynamic force

QLU d5a
i |

Paur=Paim

dp

Faarme (= (=527 *Asicsen ) + (Perry * Aiivon)

Facmo (Dimay WHER—2 |

damp (Umey When—= [smax.

D dpi h

But—&?— =p . g velocity — = ismaxwhen velocity s max.
stroke

But velocity(t) =

; 0.1125
I."E'I'rl]L'Iﬂ',__:u = m =12m/s

Fiaamy (I = 0.093755),,.,

m=0.018° g+ 0018°
=1122+981«12v——— +(1u=~ — = J=3255N
\ 4 ] 4

For'both cars; 150-25.5=124 5N,




Results: Questionnaire Responses

The tirst question asked whether leelings of discomfornt were experienced at
any time when actuating the clulch pedal, ¥ subjects responded yes while 4
responded no. The second guestion asked whether [eelings of faligue were
experienced at any time when actuating the clutch pedal, m this case 10 responded
ves while 3 responded no. These results suggest that the 8 minute clutch usage task

managed to tire many subjects, thus bnnging out strong subjective impressions.

The force differences between the two cars at all six disengagement model
points were found to be higher than the Weber Fraction determined by Southall [19]
for pedal force perception (7%). Therefore the hummn subjects would in practice be
expected to perceive such foree differences, and it might be expected that this would
translate into  dilterences between the two automobiles i the subjective
questionnatre results. T-tests were calculared (11 degree of freedom) for all questions
of the subjective guestonnmre. Statstically sipnificant differences were found

between the resulis of the two automaobiles in the case of three questions;
1. The body part discomfort rating for the lower leg region E (p=001).

2. The body part discomfort rating for the upper thigh region G (P<0.05).

3. The question "How much resistance did you encounter when pushing the
clutch7"(P<01.03),




The Ford was rated more comfortable than the Velvo in the case of the lower
leg {region E) while the opposite was true for the upper leg (repion G, [nterestingly,
the Volvo was rated as having the hirhest pedal resistance even through the force

curves was generally lower.

The final three questions asked whether the presencs of the pedal transducer
interfered with the subject’s natural movement and comfort. A 10 point scale similar
to that of figure 3.9 was nsed with "not at all" being assipned a value of 1 and "very
strongly” a wvalue of 10 The average values and standard deviations were
2. 54isigma=127), 185(sigma=1.14) and 2.23(sigma=1.36) suggesting that the
presence of the transducer should have had only a minimal effect on clutch actuation
task.

Results: Correlation Analysis

A general correlation analysis was perfurmed by ealeulating Pearson 1
coefficients [5.8] between all possible pairings of mechanical versus subjective
values, and between all possible painng of pestural versus subject values. The
objective was to identify the quantities which most affected human perception of
comlort during clutch disengagemenl. Force values, slope values, time values.

postural angle values and questionnaire results were assembled and correlated.

Since 13 subjects were used and 2 variables were correlated each time. the
number of statistical deprees of freedom was 11, For 11 degrees of freedom any r

valug m excess of r—0.553 is to be considered significant at a 95 percent confidence
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level [8]. Nine data pairings produced a Pearson ¢ coeflicient higher than r=0.553.

The mechanical and postural parameters mvolved were;

1. The change in the thigh — trunk angle Ao=c2-ul

2. The maximum end of travel impact [orce at point &

3. The slope from point 3 to 6 during end of travel impact.

4. The slope between points 2 and 3 before disengagement.

Figure (3-9) presents the data, the fitted regression lines, and the portion of the
variance accounted for () for the nine data pairs. The highest Pearson r coefficients
were found between the change m runk- thigh angle (An=a2-al) and four of the
general subjective responses. An aceounted for more than 60 percent of the vanance
for two of the questionnaire responses. For all questionnaire responses the level of
comforl incressed as Ao increased. Sigmificant correlations were also found for the
end of travel impact force. the end of travel unpact slope and the slope of the force
curve before disenpagement(from point? to 3). While these correlations were
wenker, the size of the effect was actually greater m several cases such as the end of

travel impact force and slope. It was interesting to find that comfort actually rose

with riging farce or slope in several cases.




4. Sizing pneomatic chock abserher.,

[: B b
Valve | BT

B Rod
- Pin I

Pea=Paum

o Liad
15

Capacity coelficient or flow factor:

e T
" 2248 "H!(FM_F:!H!}PN?

GoT e
Q =C,*2245+ (—f )

|rP— = Fuur i P.s:.: miimute

To simplify the equation, experts typically assume a conservalive pressure
change between in and oul (P, — Py of 5 pst,

For time or process-critical applications, reduce this to 2 psi. Aud, in many cases,
a pressure dropof 10 pst is not detnmental to the appheation. A 10-px pressure drop
permuls smaller valves that lower costs and require less mounting space.

Ta simplify calculations, let's tabulate values for a portion of the equation for 2,

5, and 10-psi pressura changes. Here, we creare o constant /1, defined as:

|
1 |

G =
2248 \I (P —P_,

T
:-:I " PEHT
This reduces the flow-coefficient equation to O, — (4 In temms of cvlinder

valume and time:

Volume = P,

8Bt P,




Restating the volumetric flow rate equation in ferms of compression ratio results
in:

ir

Vs C
whera . =
2831 [ 2

ous

E_-

Given that C, =0*4 . und Volume = (2/4)*D *stroke, we can restate the squalion

a8,

G = (l:‘f) i A) . (“mke)- (D3).

288 ¥

Here, stroke't is a simphified representation of average rod veloeity in inches per
second.

But because designers usually specify IS0 cylinders in metric units, apply the

canversion factor | in = 25 4 mm and revise the equation:

I l%) *C A ) : (str:ke-} . (D).

c = i
x (25.3-25.43

s

Nomenclature:

[ = Pricumatic chock absorber eylinder diameter {m).
(5 = Specific gravity of the fuid (G =1 for air).

() = Velumetric flow rate (mn*/5),

1= Absolute temperature of air (K},

¢ = Time to fill cylinder (sec).




Table 3.2 Cv VALUES FOR TWO-POSITION VALVES

C, VALUES FOR TWO-POSITION VALVES

| Cv Values - Highiighted for 2-Posilion 1SO Viaves

1 Cyimder Diam [mm)

T T 0 | 2] W D | % | % | 4 | 0 [ 6 ] 0 0] 15| % MW

%[ 0001 | 0001 | 0002 | 9003 | 000 | 2.008 | 0.083 | 0021 | 0038 | 0.051 G083 | 0129|0202 | 033t | 08Y

ol o002 | 0008 | 0008 | 0,007 | OBk | DOIE | D025 | 040 0088 | 0900 | D56 | 0258 | Gk | (6ol | 1.0

78 0.00z | G0G¢ | 0006 | .01 | 0005 | 0026 | 0040 | 0082 | 0087 | D1s¢ | 0248 | 0308 | 0606 | 045 158

200 0063 | 0.005 | 0007 | 013 | 0 | 002 | 0953 | D563 | 0129 | 0205 | 013 | 0517 | Q408 145 | 240

05| 0008 | 0008 | 0008 | 0017 | 6026 | 0040 | (066 | 0903 | o162 | 26T | G4 | Q84T VOIH ] NGSE | 2567

0] 000% | 0008 [ oo | 060 | o050 {048 | 0are [ @t ] 0194 | G308 | 0437 | 0776 ) 12 1587

o] 006 | ooee | oava | ooar [ oo ] oos | o0ss ) o1as| 022 | 0358 | 050 0965 | 1445 2318

0] 0007 | 0010 | 001% | 0026 | 0007 | 0085 [ 0008 | 0165 0259 | D411 | 088 | 1005 | 1EIT | 2648

sl 0007 | 0012 | 0017 | 00 | 00ar | 0075 [ 01 | otes ] 0261 | 0482 | 0745 | 14641 1513 | 2081

20| 0005 | 0015 | 0016 | 0023 | 0052 | 00T | 0. | 0.267 | 08 | 513 | 0 [ 1204 | 20 | 4312 ] S
R
3474
4,305
4EM
4088
5249

ALY

775 0000 | 0 | 0020 [ 008 [ 0067 | 0089 | 0°46 | 026 | 0365 | 0se5 | 01 140 aal |
300 0070 | 007 | 0022 | 0.04b | 0062 | 0067 | 0159 | 0.248 | 0368 [ 0616 | 09 | 1.562 | 2406 |
28] 0011 | 0017 | 00 | 003 | ooey | D405 | 072 | 0269 | 0420 | 0667 | 107 | 1843 ) 2628 |

sl
| &

Avorage Rod Spood (rmomds )

380[ 002 | 0018 | 6026 | 0046 | G072} 0113 s | oau0 | 0asd | 0716 14058 | 181 Til

R

ws| 0012 | 009 | oozs | o050 | 0078 [ o121 | 098 | 0510 ] 0405 | 770 [ | 1OND |

2830

3o

@0l 0013 | 0021 | 0o | 008 | ooks | 01z | o2z | o3t | 0517 | 8% [ 16 2070 | 32H

5| 000 | 0022 | 003 | 0086 | 0083 | 0137 | 0725 | 0352 | 0560 | DAT5 | 0407 | 2198 [ 3436 | B9
1638
ELT)
4

1 0015 | 0073 | ooy | 0060 | 0063 | 8146 | 0296 | 097 | 0582 | 04 O ET 8314
W5 0015 | 0025 | 2035 | D60 | 0098 [ a154 [ 0252 | 030 | Dt | 0075 | 1573 | 2450 | 380 | 6290 | S8R
[ o] 017 [ 006 | 00G7 | 0.036 | 0103 | 0162 | 0765 | 0414 | 0BT 1027 | 1856 | 2567 | 4043

Thase tables chart flow requircments based on cylinder size and average rod
speed, The large table highlights two-position ISO valves that meet the needed Cy,
assuming 80 PSTinlet pressure and 5 PSI pressure drop.

In this project: D ypq., = 18mm,

stroke n 120 _ 80mm
t T SE

average rod speed =




From table( 3 2): CV=0.016.

From table (3 3);

when C,; = 0.55 — valve size = 18mm

But when €, = 0.016 = valve size = 0.523mm.

Pinons = (Pair * g * strake) + P, = (1.22+ 981+ 0.12) + 10° = 100001.5pa

= 10°pa

OLifghy

P, 1000015
C,= = —— =11 =4 = 0103.
P 105

our

D* stroke+(3)-C, <4 18%-120-(%)«1.1+0.103

- = 0.
C,*28.8+ 25.4° 0.016+ 288 +» 25 43 .

=

Table 3.3 VALYE RATINGS and BASIC DATA
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Chapter Four

Analysis And Control Of An Assistance

Mechanism For Choosing Suitable

Gear Ratio




4.1 Intraduction

Movement of different parts of any device, or even movements of the human
body are meaningless and useless without control to serve the purpose and objective
al thts movement.

This concept from the meaning of conirol is elear to reach the intended target of
the movement And in order for that the conirol system must have the main
components of contral operations; the signal is receiving from mpul and then
processed, and sent to the output to retum the signal through the feedback and
comparison with the input, so when the feedback signal is equal with {he input this
means that the targst is reached, fignre (4-1). And when adding a controller in the
evstem, il makes processing of charactenstics mcluding achieve the desired goal
quickly and accurately figure (4-2).

s Process

Feedback lt—

Figure (4-1) Block diagram represents the system without controller




.l Output

Feedback 11—

Figure (4-2) Block diagram represents the system with controller




4.2 How to control

Feedback controller is used to conneci the input sipnals from the sensors and
switches, to the microcontroller in which a processing analysis for signal will
compare these signals with the saved ranges of values (saved in lhe microcontroller),
and depended for this value the microcontroller will produce the output signal on
L.CD, Figure (4-3).

{4+
& 51 || oOptocoupler /I—\
. D
52 _J Optocoupler | — Y -
A UPor Dosend
| 53 [ Optocouples Siwitch
54 Optocaupler
55
Optocoupler Microcontrolis
+ -
12v z
O
i ==
"’H-_H"\
T \
T
3i-)

Figure (4-3) Block diagram represents inputs and outputs of the microcontroller
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4.3 Sensors

Sensors collect informarion and convert it to the controller: two types of

sensors have been used in the proposal svstemn; speed sensors and Hear position
SCNSOr;

L. Speed sensors (frequency generator): this sensor creates an AC sigmal with
frequency relative to speed Then. these signals enter frequency to voltage
converter after that to micro controller analog to digital port, figure (4-4),

ABS speed sensor Frequency to voltage Microcontroller
signal = converter ¥ analog to digital
port

Figure (4-4) Path of speed scnsors signal

The device make this converter 1 frequency to voltage converter (LM2917 8-

pinj, it is an 1C contains two ampliliers, charge pump, transistor which wark together
ta convert fraquency o voltage, by connecting the IC with the circuit which mclude
polar capacitor (1nF), polar capacitor (047 micrak), 100Kohm, 10Kohm, 2000hm,
10v, figure (4-3).




[7:155 speed sensor | |
\ ot 1]
signal (£,) J 0 |

=) e

!: 1nF |

L2917 (8pin)

Figure (4-5) Frequency to vollage sonverter circuit Schomatic diagram

This gireuit gives linear relationship between frequency and output voltage:

Vout=2*in  where fin in Khz (4.1)




Finally find relationship between vehicle speed (Kih) and voltage (v) then

this relationship will be stored in microcontroller memory.
I
2.

Uear posifion sensor: contains five switches, and these switches are working

45 an (ON, OFF) switches only, Figure (4-6).

Figure (4-6) Gear position sensors

Every switch has a circuit which contains: switch, resister - 220 ohm, lwo

batteries Sv, resistance - 100 K ohm, and optocoupler. Optocoupler warks as g

protechion for the signal of the swilch cireuit. fi gure (4.7)




Optocoupler

{anzs)

Figure (4-7) Switch cireuit Schiematie diagram

Switch circuil sends signals direct to microcontroller digital ports without any
signal conditionmg (amplification, filiration, clamping, converting) is an advantage

for the switches, figure (4-8),

Gear position sensor signals

Micracontroller input digital
ports

Figure (4-8) I'ath of gear posilion sensor g gnals




4.4 Gear ratios and vehicle speed ranges 1

There is a clear relationship between gear ralios and vehicle speed ranges, and
the table (4.1) represents the relationship between gear ratos and the vehicle speed i'
ranges that will stored in the microcontroller memary.

]
Table (4.1) Gear ratio and the vehicle speed ranges relationship.
Gear Number Vehicle Speed Range (Km/h)
i 1 0-20
2 20-40)
3 40-60
4 ' 60-140 &I
L 140-200

4.5 Output device

Liguid Crystal Display (LCD) is the output device that display " UP " or
"DOWN " when vehicle speed is not suitable wath gear number. And it connects I
dirgetly from microcontroller to take the output signal and show the massage 1o the I
driver, figure (4-9) shows the Connection circuit between microcontroller and LCD,




Figure (4-9) Conmection ¢ircuit between microcontroller and LCD




In the end, we now have an slectronic eireuit consisting ol"an input and output
controller called assistance mechanism for choosing suitable gear ratio. Figure (4-10)
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Figure (4-10) Assistance mechauisim for choosing suituble gear ralio
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+.6 Progra mming code

Any mictocontroller conlams user Wemory, programmer memory, analog o
digital ports and duty cyele, So suitable gear ratio choosing assistance mechanism
need only: 5 input digita ports for five switches. | analog to digital port for

frequeney to voliage converter, 7 cutput digital ports fur LOD
The code:

#include<p18f4550.h>
#include<adc.h>

#include“gamef:d__ua.h"

#include"gamelinit.h"

#den esi PORTAbits.RAD //Den e switch number
fiden es2 PORTAbIts.RA1

Rden es3 PORTADbits.RA2

#den e s4 PORTAbits, RA3

fiden e s5 PORTAbits.RA4

{
float sp,v, k;

TRISAbits.TRISAO=1; //Den e switch as Inputs
TRISAhitS.TRlSA1=1;
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TRISADbits, TRISA2=1;
TRISAbIts. TRISA3=1;
THISAhits.THISAd:I;

led_init();

OpenADC( ADC_FOSC_8 &ADC_RIGHT JUST &ADC_4_TAD,ADC_CHO
&ADC__IHT_OFF&ADC_\IREFPLUSHVDDMDC_UREFWHUE_USS.MA );

while(1)
{
ConvertADC(); // Start conversion
while(BusyADC()); // Wait for completion
k=ReadADC(); // Read resuit

v=(k*(5/1023));

sp=(59.98%v)+0.0059; //calculate the speed
if(s1==1) /{Vehicle Speed range for gear 1(0-20)Km/h
{

if(sp>20)

{
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led_gotoyx(1,1);

|
|

led_putrs("GEAR UP"); // Display in LCD GEAR up
WriteCrmdXLCD(0x0C) ;
}
H
If(s2==1) //Vehicle Speed range for gear 2(20-40)Km/h |
{
if(sp>40)
{
led_gotoyx(1,1);
led_putrs("GEAR UP"); // Display In LCD GEAR UP
WriteCmdXLCD(0x0C) ;
}
Else
{
if(sp<20)
{
led_gotoyx(1,1);

led_putrs("GEAR DWON"); // Display in LCD GEAR DWON
WriteCmdXLCD(0x0C) ;
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if(s3==1) //Vehicle Speed range for gear 3(40-60)Km/h
{

if{sp>60)

{

led_gotoyx(1,1);
led_putrs{"GEAR UP"); // Display in LCD GEAR UP
WriteCmdXLCD{0x0C) ;

}
Else
{
if(sp<40)
{

led_gotoyx(1,1);

led_putrs{"GEAR DWON"); // Display in LCD GEAR DWON

WriteCmdXLCD{0x0C) ;
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if(s4==1) /{Vehicle Speed range for gear 4(60-140)Km/h
{

if{Sp:-iqﬂJ

{

led —Botoyx(1,1);

led_putrs("GEAR UP"); // Display in LcD GEAR UP
WriteCmdXLCD(0x0C) ;

}

Else
{
if(sp<60)
{
led _Botoyx(1,1);
lcd_putrs("GEAR DWON"); // Display in LCD GEAR DWON
Wr}tEEdeLCD[DlUC} ;
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}
if(s5==1)
{
if(sp<140)
{

//Vehicle Speed range for gear 5(140-200)Km/h

lcd_gotoyx(1,1);

led_putrs("GEAR DWON"); // Display in LCD GEAR DWON
WriteCmdXLCD(0x0C) ;




Chapter five

Results and recommendations




5.1 Introduction

At the end of this work we can conelude that this project reached it
goal. That to help disable peaple and new drivers in driving by adding a
pneumaric chock absorber on the clutch release mechanism (figure 5-1) to
prevent engine stalling dunng vehicle takeoff, and adding LCD on the dash
board (fignre 5-2) to warg the driver if he didn’t choose tha Proper gear ratio
which mateh the vehicles speed by showing a Massage * gear up™ or * gear
down™ This means that the driver should shift up or shift down (he gear

ratio,

Figure (5-1) pneumatic - chock - absorber o elutch pedal




Frgure (

3-2) LCD to warn driver g shift up or shift down Lear ratia

Through the above mentioned we came out with g

sel of results as
well a8 some of the re

commendations that would Improve fhe efficiency of
the work of the mechanical mechanism and electrical syslem.
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5.2 Result

The results of this project can be summarized as follows: -

l- The disabled people can be driving cars with manual gearbox.

2- Engne that docs not stop working suddenly: helps to keep the brake
system in action,

3- Engine that does not stop working suddenly: helps to reduce accidents

4- Engine that docs not stop working suddenly belps 1o reduce waffic
congestion, especially in cities.

3- Engine that does not siop working suddenly leads to reduce fuel
consumption, sinee the process engine to stop and restart the need to
start each ttime 10 more fucl

6- Easily and quickly training deiver on leaderstup, at this assistance
mechanisnis in vehicle.

T- Avond the shock in the cluteh system lead to increase working life,
through maintaining internal parts.
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S e

53 Hummmeuduriuns

And also at the end of this project, and knew

the Strengths and
weaknesses point of ji_

we have developed some recommendations ke

I~ Speaker supplying the electrical syYStem, to

warn the driver through the
hearing to ensure that the driver knows the

warning,

2- Use one Sensor 1g identify the gear position nstead five switches,

3~ Installing - chock - absorber in frant of vehicle

nstead of the driver's
compariment to ensure thar

o dust and dir enter mto - chock - absorber

4- To provide the clectrical svstem voltage appropriate of vehigle battery.

3- Use software thar contains the direct rransfay of frequency 1o voltage

without the need foy electronic part for the sume purpose.
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