
Introduction to Autobody Technology

Key concepts, tools, processes, and emerging trends

1. What Is Autobody Technology?

Aspect Description

Definition
The collection of methods, materials, and equipment used to repair, restore, and

customize the exterior and structural panels of motor vehicles.

Scope

• Collision repair (minor dents to structural damage)

• Paint preparation & application

• Frame straightening & alignment

• Refinishing (clear coat, matte, specialty finishes)

• Restoration of classic or show cars

Goal
Return a vehicle to its pre?collision condition (or better) while meeting safety,

aesthetic, and regulatory standards.

2. Core Components of an Autobody Shop

Area Primary Functions Typical Equipment

Reception /

Estimate

Customer intake, damage

assessment, cost estimate

Digital estimating software (e.g., Mitchell,

Audatex)

Disassembly /

Prep

Remove damaged panels, trim,

hardware; clean surfaces

Hand tools, impact wrenches, plastic pry

tools, sandblasters

Frame &

Structural Repair

Straighten bent frames, replace

crumpled rails, weld

reinforcements

Frame rack, laser alignment system,

hydraulic press, MIG/TIG welders

Panel Repair
Dent removal, panel

replacement, filler application

Dent pullers, slide hammers, body

hammers, spray guns, sanders

Painting /

Coating

Surface preparation, primer,

basecoat, clearcoat, curing

Paint booths (temperature/humidity

controlled), HVLP/EVAP spray guns,

infrared ovens
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Area Primary Functions Typical Equipment

Final Inspection

& Detailing

Verify alignment, fit, finish, and

safety compliance

Alignment racks, light tables, water?jet

cleaners, polishing machines

3. Material Basics

Material Typical Use Key Properties

Steel (high?strength,

mild)

Body panels, structural

members

Good formability, high tensile strength,

easily welded

Aluminum
Hoods, doors, fenders

(lightweight vehicles)

Corrosion?resistant, lower density, requires

specialized welding (MIG?Al, TIG)

Advanced High?

Strength Steel

(AHSS)

Reinforced pillars, crash

zones

Very high tensile strength, requires precise

laser/ultrasonic welding

Composite

(fiberglass, carbon

fiber)

Custom body kits, repair of

plastic components

Lightweight, high stiffness, requires resin

bonding

Paint Systems
Basecoat/clearcoat, OEM

OEM color matching

Solvent?based, water?borne, UV?curable;

must meet OEM specifications for

thickness & gloss

4. Fundamental Processes

4.1 Damage Assessment

1. Visual inspection – note dents, scratches, panel gaps.

2. Measurement – use tape measures, laser scanners, or 3?D imaging to quantify

deformation.

3. Structural analysis – determine if the frame or safety cage is compromised.

4.2 Frame Straightening

1. Mount vehicle on a frame rack.

2. Laser alignment – compare measured dimensions to OEM specifications.
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3. Apply corrective forces via hydraulic pulls or push?bars.

4. Re?measure until tolerances (typically ±1?mm) are met.

4.3 Panel Repair Techniques

Technique When to Use Steps

**Paintless Dent Repair (P
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