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ABSTRACT:
Under or over Inflated tyres increases rolling

resistance, which not only reduces fuel economy, but

can also wear out tyres and reduce vehicle safety
through poor handling. Maintaining correct tyre
pressures and monitoring for uneven tyre wear (which
can be caused by poor wheel alignment) can help to

ensure optimum vehicle performance. For testing of

automatic tyre inflation sytem we designed a quarter
car (Single wheel) test rig with condition of traction
change, speed change and road condition variane
determine the damping parameter provided b
pressure in tyre.
KEYWORDS: wear, handling, traction cHang
change, variance.

1. INTRODUCTION:

change and road
al parts of system
e could use vehicle

variables and measure ressure, vibration, tractive
load which will in further analysis and
recommendation in design of the mechanical hybrid valve.

2. DESIGN:

System design mainly concerns the various
physical constraints and ergonomics, space requirements,
arrangement of various components on main frame at
system, man + machine interactions, No. of controls,
position of controls, working environment of machine,
chances of failure, safety measures to be provided,
servicing aids, ease of maintenance, scope of improvement,

weight of machine
machine and a lot

round level, total weight of

in market. This

s catalogues & specified.

ainly concentrated on the
Based on Physical

gement of Various Components

3. Components of System

Man Machine Interaction

Chances of Failure

Servicing Facility

Scope of Future Improvement

Height of Machine from Ground
Weight of Machine

2.1 DESIGN OF BELT CONVEYOR SHAFT:

Material - EN24 (UTS=800 N/mm?)
UTs 3800

fomex = 5g5 = 5 = 100 N/mm?’

This is the allowable value of shear stress that can be
induced in the shaft material for safe operation. Check for

torsional shear failure of shaft,

T T 3
T=—xt,=—xXf xd

16 16
_ 16X 025 X 10°
fact  qpx 163
foger = 0.310 N/mm?
f = f

Sact 211

Thus shaft is safe under torsional load.

2.2 DESIGN OF COUPLER DISK FOR ROLLER OF BELT
CONVEYOR:
Material - EN24 (UTS=800 N/mm?2)
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UTS 800 -
Fomax = 7gg = 5 = 00 N/mm

Check for torsional shear failure,

. :nxfam y D,*-D;*
16 D,

% f

™ 3.
0.25 x 10° = 2 %
16 (

£, = 0.028 N/mm?
f = f

Sart a1l

36* — 16°
38

Coupler disk is safe under torsional load.

2.3 DESIGN FOR BEARING OF INPUT SHAFT:
Bearing selection- ISI No. 2AC04
P=XF, +YF,
Neglecting self-weight of carrier and gear assembly,
For our application F . =0.

:>P = X Fr
Where,
. b 0.25 » 107 0.25 » 107
r =K = - — =
Radius of pinion 55 12_7"
Fr<e = X=1
Max radial load = Fr =13.4 N.
P=13.4N

Calculation of dynamic load capacity of

L=()"
P

For m/c used for eight hour of seiwi

Ln=4000

1000 > 4000

, Where m= 3 for ball bearing

20
= = 260 N/mm?

This is the allowable valve of shear stress that can be
induced in the shaft material for safe operation.
Assuming 100 % efficiency of transmission

= T design = 0.252 Nm
™ ; D*—4g*
=16 > *

Td Eart D
Outside diameter of drum boss =Do = 37.5 mm

Inside diameter of drum boss =Di =26mm

T6 < T, x D 16 % 0.252 < 10° x 37.5
e S XD ) (375 — 269
£, = 0.03N/mm?
f. = f

2act a1l

= Wheel Hub is safe under torsional load.

3. ANALYSIS:
3.1 ANALYSIS OF WHEEL SHAFT

Al

000 40.00 tmm)
2000

re 3.17Mesl¥ of wheel shaft

919e-5
1.8999¢-6 Min

A

Figure 3.2: Equivalent von-mises stress for wheel shaft

0.00 40.00 (mm)
20,00

3.2 ANALYSIS OF LEFT HAND COUPLER DISK FOR
ROLLER OF BELT CONVEYOR:

000 £0.00(mm)

v
4000

Figure 3.3: Meshing of Coupler Disk for Roller of Belt
Conveyor
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12576e-5
5.7192¢-7 Min
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Figure 3.4: Equivalent von-mises stress for Coupler Disk
for Roller of Belt Conveyor

3.3 ANALYSIS OF WHEEL HUB:

W

o000 30,00 (mim) /L
= *

15.00

various road conditions (excitation provided by the road
umps).

Figure 3.5: Meshing of wheel hub

ECTED OUTCOME OF TRIAL:

.Rate of tyre pressure refill at various vehicle speeds.

2.Vibration parameters and there by the damping
provided at various road conditions.

3.Tractive effort at various tyre pressures during refill
operation.

-+ 4. Effectiveness of system as to time taken for refill with

0.00 30,00 (mm) Z/LX single unit valve.

| —"
e 5.Recommendation to be made as to number of valves
ss for wheel hub required.

0.014944
0.0089637

00049833
2.9118e-6 Min

Figure 3.6° alent von-mises
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Figure-4.1: Experimental Setup
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