Wheels and Tyres in Automobiles

1. Wheel Quality and Assembly

¢ Quality Aspects:

o Wheels must meet safety, strength, and durability standards enforced by quality control
orders and regulations 1 (21

o High-quality wheels are made from robust materials—typically steel or alloy—
engineered for structural integrity, uniformity, and resistance to impact and fatigue 3l

o OEM (Original Equipment Manufacturer) wheels undergo stringent quality checks to
ensure perfect fit, compatibility, and longevity 41

e Assembly:

o Assembled by mounting the wheel onto the hub using bolts or nuts, ensuring precise
alignment and balanced rotation.

o Proper wheel assembly is critical for safety, vehicle stability, and minimizing vibration.

2. Types of Wheels and Wheel Rims

Wheel Types
Type Features & Applications
Steel Wheels Durable, affordable, heavier; ideal for rough usage and commercial vehicles I8 6]
Made from aluminum/magnesium alloys; lighter, stylish, better heat dissipation, enhance
Alloy Wheels _ \/mag peg st S, pation,
handling and fuel efficiencyZl [51 [6]
Chrome . . . . . 8] [6
Wheel Steel or alloy base with a chrome coating for aesthetics and corrosion resistancel&l [€]
eels
Multi-piece Consist of 2-3 pieces (rim sections, center); customizable and easy to repair; common in
Rims high-performance/sports cars &l [6]
Diamond Cut .. . . . . .
Ri Precision-machined for unique, high-gloss finishes; combine performance and stylel8l [6]
ims
Wheel Rims

e The rim forms the outer edge of the wheel, supporting the tyre and transferring loads.

e Rims vary by material, style, construction (single- or multi-piece), and finish (painted,
polished, chrome) (81 [6]

e Correct rim selection ensures ideal fitment, load-carrying ability, and tyre retention.



3. Construction of Tyres

Modern automotive tyres are sophisticated, multi-layered structures designed for safety,
durability, and performance:

¢ Inner Liner: An airtight synthetic rubber layer that retains air within the tyre@l@l.

e Carcass Plies: Layers of rubber-impregnated fabric cords—usually nylon, polyester, or steel
—that form the backbone, providing strength and shapem“@l.

e Beads: Steel wire hoops wrapped in rubber, anchoring the tyre to the rim and ensuring an
airtight sealll 18]

e Sidewalls: Thick rubber layers on the side of the tyre; guard against impact, abrasion, and
environmental factors 2l

¢ Bracing (Belt) Plies: Usually made of fine steel cords, placed beneath the tread for puncture
resistance and to stabilize the tread areall9l.

e Tread: The outer rubber layer with grooves and patterns. Provides grip, water
displacement, handling, and tire Iongevitylﬁl@“@.

e Vulcanization: Tyres are “cured” by heating with sulfur, creating cross-links for strength
and elasticity, an essential process for durabilitym”ﬁl.

4. Tyre Specifications

Tyre sidewalls are marked with codes that communicate key specifications vital for compatibility,
safety, and performance:

Marking

Meanin Explanation
Example 9 P

205 = width (mm), 55 = aspect ratio, R = radial construction, 16

2 R16 91V
05/55 R16 9 = rim diameter (inches), 91 = load index, V = speed rating [141 [15]

Section Width Nominal width of the tyre (mm) €l [14] e.g., 175, 185, 205, etc.

e.g., 55 means height is

A t Rati Sidewall height % of secti jdth 114l
spec atio laewa elg as a OT section wi 55% of the width

Construction Radial is standard for

R = Radial, D = Diagonal, B = Bias belt 114l

Type most modern tyres
Rim Diameter Internal fitment diameter in inches [141 [15] e.g., 13-22 inch for cars
Load Index Numeric code for maximum safe load/tire at full inflation 121 [14] e.g., 91=615 kg

e.g., V =240km/h, H =
Speed Rating Alphabet code for max speed capability 9 .

210km/h

Manufacturer, model, treadwear, traction, temperature grades,

Other Markings
9 production codes 14l



Example Code Breakdown (205/55 R16 91V)

e 205: Tyre width in mm

55: Aspect ratio (sidewall is 55% of width)

R: Radial construction

16: Rim diameter in inches

91: Load index (615kg/tire)

V: Speed rating (up to 240km/h)

Types of Tyres

¢ Tubed Tyres: Traditional, contain an inner tube for holding air. Simpler but more prone to
rapid deflation under punctureli2l,

¢ Tubeless Tyres: No inner tube; have an air-retaining liner and rely on a tight rim seal,
providing enhanced safety and heat resistancel12l,

5. Summary Table

Feature Wheels/Rims Overview Tyres Overview

. Steel, alloys (Al/Mg), chrome,
Materials X Rubber, steel/nylon/polyester cords
composites

Rigorous QC, precise fit, certified

Quality Multilayer, vulcanized, robust structure
specs
Steel, alloy, chrome, diamond, multi- . .
Types . Tubed, tubeless, by construction/rating
piece
Specifications Diameter, width, offset, bolt pattern Size, aspect, construction, load, speed rating
Hub fitment, nut/bolt mounting, Fitted/sealed to rim, inflated to recommended
Assembly/Use
balanced pressure

High-quality wheels and tyres are central to safe, comfortable, and high-performance
vehicle operation. Their construction and selection directly impact driving dynamics, safety,
efficiency, and regulatory compliance 12l [41 [5] [8] [14] [10]
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