
Tools and Equipment 

1. Identify tools and their usage in automotive applications. 

The proper identification and usage of tools are critical for ensuring that repairs and maintenance 

tasks are performed efficiently and safely. Each tool is designed for a specific function, and 

technicians must be familiar with a wide range of hand tools, power tools, and diagnostic 

equipment to effectively service vehicles. Below are detailed considerations for identifying and 

using common tools in automotive applications: 

• Hand Tools and Their Applications: 

o Hand tools form the foundation of any automotive shop, with wrenches, sockets, 

pliers, and screwdrivers being among the most frequently used. Wrenches come 

in various types, such as open-end, box-end, and combination wrenches, each 

suited for specific tasks. For instance, combination wrenches feature an open-end 

on one side for quick adjustments and a box-end on the other for applying torque 

to tight fasteners. Similarly, ratchet wrenches and socket sets are essential for 

loosening or tightening bolts in confined spaces, where the ratcheting mechanism 

allows for incremental turns. 

o Screwdrivers, available in flathead, Phillips, and Torx varieties, are critical for 

removing or securing screws with different head types. Technicians must choose 

the correct size and type to avoid stripping screws, which could damage 

components or create safety hazards. Pliers, such as needle-nose, locking, and 

cutting pliers, are used for gripping, bending, or cutting wires and cables, making 

them indispensable for electrical work and general repairs. 

• Power Tools for Efficiency and Precision: 

o Power tools significantly enhance efficiency in automotive repairs by providing 

the power needed to complete tasks quickly and with greater precision. Impact 

wrenches, for example, deliver high torque, allowing technicians to remove 

stubborn or rusted bolts without excessive manual effort. These tools are typically 

powered by compressed air (pneumatic) or electricity, with pneumatic impact 

wrenches being common in shops equipped with air compressors. Power drills 

and drivers are also vital for drilling holes and driving screws, often used in 

bodywork or the installation of accessories. 

o Angle grinders are used to cut, grind, or polish metal parts, particularly during 

fabrication or repair of exhaust systems, brackets, and body panels. These tools 

must be used with appropriate safety gear, including safety glasses and gloves, to 

protect technicians from flying debris and sparks. Proper identification and 

selection of power tools ensure that technicians use the correct tool for the job, 

improving both safety and efficiency. 

• Diagnostic Tools for Modern Vehicles: 

o As automotive systems have become increasingly complex, the use of diagnostic 

tools has become essential for identifying issues in electronic control units 

(ECUs), sensors, and vehicle networks. OBD-II (On-Board Diagnostics) scanners 

are commonly used to retrieve trouble codes from a vehicle's computer system, 

providing insight into engine performance, emissions systems, and electrical 



faults. These scanners range from basic code readers to advanced diagnostic tools 

capable of live data streaming and system reprogramming. 

o Multimeters are another crucial diagnostic tool, allowing technicians to measure 

voltage, current, and resistance in electrical circuits. They are used to diagnose 

issues such as faulty wiring, blown fuses, or malfunctioning sensors. Technicians 

must be proficient in using these tools to ensure accurate diagnosis and prevent 

misidentification of electrical problems. In some cases, oscilloscopes may be 

required for more detailed analysis of waveform signals in electronic systems, 

providing deeper insights into sensor performance and electrical noise. 

• Specialty Tools for Specific Automotive Systems: 

o Certain repairs require the use of specialty tools designed for specific automotive 

components. For example, torque wrenches are used to apply precise amounts of 

torque to fasteners, ensuring that bolts are tightened to manufacturer 

specifications without over- or under-tightening, which can lead to component 

failure. Brake caliper piston compressors are essential for retracting brake pistons 

during pad replacement, while spring compressors are necessary for safely 

removing and installing coil springs during suspension repairs. 

o Pullers and presses are commonly used in engine and drivetrain work to remove 

and install components such as bearings, pulleys, and gears. These tools apply 

controlled force to remove parts without damaging surrounding components. 

Other specialty tools, such as timing belt tools and valve spring compressors, are 

critical for performing engine repairs with precision. Technicians must be trained 

in the correct use of these specialty tools to avoid injury and ensure that repairs 

are performed to industry standards. 

Part 2: 

A diverse array of tools is essential for technicians to perform repairs, maintenance, and 

diagnostics on vehicles. Each tool serves a specific purpose, ranging from basic mechanical work 

to advanced diagnostics and precision adjustments. Below are detailed descriptions of key tools 

used in an automotive shop, organized by their function and typical applications: 

• Hand Tools – Wrenches, Sockets, and Pliers: 

o Hand tools are the backbone of any automotive shop, with wrenches, sockets, and 

pliers being among the most frequently used. Wrenches, such as combination 

wrenches, are used to tighten or loosen bolts and nuts. Open-end wrenches are 

ideal for fast adjustments, while box-end wrenches provide more grip on tight 

bolts. Socket wrenches, equipped with ratcheting handles, allow for easy access to 

fasteners in confined spaces, with interchangeable sockets that fit various bolt 

sizes. Torque wrenches, a more specialized type of wrench, ensure bolts are 

tightened to a specific torque value, critical for components like cylinder heads 

and suspension parts to prevent over- or under-tightening. 

o Pliers, including needle-nose, slip-joint, and locking pliers, are used for gripping, 

cutting, or manipulating small parts and wires. Needle-nose pliers are essential for 

electrical work, allowing technicians to reach into tight spaces to grip small 



components. Locking pliers (often referred to as "vise grips") can clamp onto 

parts firmly, enabling technicians to hold items in place or turn stubborn fasteners. 

 

• Power Tools – Impact Wrenches, Drills, and Grinders: 

o Power tools significantly increase efficiency in the shop, providing the power 

needed to handle heavy-duty tasks quickly. Pneumatic impact wrenches, 

commonly powered by compressed air, are used to remove or install lug nuts and 

other fasteners that require high torque. These tools are vital in tasks such as 

wheel removal, engine disassembly, and suspension work. Cordless electric drills, 

another common power tool, are versatile and used for drilling holes in metal or 

plastic components, or for driving screws in automotive bodywork. 

o Angle grinders are indispensable when it comes to cutting, grinding, or polishing 

metal parts. For example, a grinder can be used to cut through rusted bolts, 

smooth welds, or reshape metal components. When using grinders, technicians 

must ensure they are equipped with the appropriate cutting disc for the material 

being worked on, and always wear personal protective equipment (PPE) such as 

safety glasses and gloves to avoid injury from sparks and flying debris. 

• Diagnostic Tools – OBD-II Scanners, Multimeters, and Oscilloscopes: 

o Modern vehicles are equipped with advanced electronic systems that require 

specialized diagnostic tools for troubleshooting. OBD-II (On-Board Diagnostics) 

scanners are essential for reading diagnostic trouble codes (DTCs) from a 

vehicle’s engine control unit (ECU). These scanners allow technicians to identify 

issues related to the engine, transmission, emissions, and more. Advanced 

scanners can also provide live data streams, allowing technicians to monitor real-

time engine performance and sensor readings during diagnostics. 

o Multimeters are used to measure electrical properties such as voltage, current, and 

resistance in a vehicle’s circuits. They are crucial for diagnosing issues such as 

faulty wiring, battery problems, or malfunctioning sensors. For more complex 

electrical diagnostics, oscilloscopes are used to visualize waveforms generated by 

electronic components, providing deeper insights into sensor functionality and 

circuit performance. These tools are essential for diagnosing intermittent faults or 

issues related to signal timing. 

• Specialty Tools – Brake Tools, Spring Compressors, and Pullers: 

o Specialty tools are designed for specific tasks that cannot be accomplished with 

general-purpose tools. Brake caliper piston compressors, for instance, are used to 

retract the pistons in brake calipers, allowing new brake pads to be installed. 

Without these compressors, it would be difficult to apply enough force to retract 

the piston evenly. Similarly, spring compressors are required to safely remove and 

install coil springs during suspension repairs. Without a spring compressor, the 

stored energy in the spring could release violently, posing a significant safety risk. 

o Pullers and presses are essential for removing and installing components such as 

bearings, pulleys, and bushings. A puller applies controlled force to remove 

pressed-on parts, preventing damage to surrounding components. For example, 

pullers are commonly used to remove harmonic balancers or steering wheels. 

Hydraulic presses, on the other hand, are used to install new bearings or bushings 

with precision and force, ensuring a proper fit and alignment. 



• Cutting and Measuring Tools – Hacksaws, Micrometers, and Calipers: 

o Cutting and measuring tools are essential for precision work in an automotive 

shop. Hacksaws are commonly used to cut through metal components such as 

exhaust pipes or bolts that cannot be removed by other means. These saws are 

equipped with blades specifically designed for cutting metal, providing clean and 

accurate cuts when used properly. 

o Measuring tools like micrometers and calipers are critical for ensuring that parts 

meet manufacturer specifications. Micrometers, which measure in thousandths of 

an inch or hundredths of a millimeter, are used to measure the thickness of brake 

rotors, the diameter of pistons, or the depth of engine bores. Calipers, which 

provide both internal and external measurements, are essential for checking 

clearances and ensuring that parts fit together with precision. These tools are 

fundamental in tasks that require exact tolerances, such as engine rebuilding or 

brake system work. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2. Identify standard and metric designation. 

The ability to work effectively with both standard (imperial) and metric measurement systems is 

essential. Technicians frequently encounter both systems in modern vehicles, as manufacturers 

across the globe use different standards. The proper understanding and use of these measurement 

systems ensures that technicians can accurately diagnose issues, perform repairs, and replace 

parts. Below are key points about the use of standard and metric designations in automotive 

service: 

• Understanding Standard and Metric Measurement Systems: 

o The standard system, also known as the imperial system, is primarily used in the 

United States and is based on units such as inches, feet, and pounds. In contrast, 

the metric system, which is used internationally and by most automakers outside 

the U.S., is based on meters, kilograms, and liters. These two systems are often 

encountered side-by-side in the automotive shop, particularly in vehicles 

produced by multinational manufacturers. For example, while a vehicle’s engine 

bolts may be measured in inches or fractions of an inch in American-made cars, 

European and Asian vehicles will likely have components sized in millimeters. 

o Technicians must be proficient in converting between these systems when 

necessary. For instance, a bolt may be specified as 3/8-inch in one context but 

9.53 millimeters in another. Accurate conversion is critical to avoid mismatched 

tools or parts, which can cause damage or lead to improper repairs. Conversion 

tools, such as digital calipers or conversion charts, are often used to ensure precise 

measurements during service. 

• Tools for Standard and Metric Measurement: 

o Automotive technicians rely on a variety of tools designed for both standard and 

metric measurements, including wrenches, sockets, and calipers. A well-equipped 

shop will have dual sets of tools—one for standard sizes and one for metric sizes. 

For example, sockets will be marked in both inches and millimeters, with a 

typical set ranging from small fractions of an inch to larger millimeter sizes. To 

avoid using the wrong tool, technicians must be familiar with the size markings 

and corresponding measurements. Using a metric socket on a standard fastener, or 

vice versa, can lead to stripped heads or damaged components. 

o Precision measuring instruments, such as micrometers and torque wrenches, are 

also designed to accommodate both systems. Micrometers may have markings in 

thousandths of an inch or hundredths of a millimeter, and torque wrenches are 

often calibrated to both pound-feet (lb-ft) and newton-meters (Nm). For accurate 

adjustments, particularly on critical components such as engine parts or 

suspension systems, understanding and correctly applying these measurement 

systems is essential. 

• Applications and Standards in Automotive Systems: 

o Automotive technicians encounter both standard and metric systems in various 

vehicle subsystems, including engines, suspensions, and braking systems. For 

example, American-made vehicles may use standard bolts in the engine bay, but 

metric fasteners in the exhaust system if parts are sourced internationally. 

Similarly, fluids are often measured in quarts in the U.S. but liters in vehicles 



produced abroad. Ensuring that the correct quantities of fluids, such as oil or 

coolant, are used requires familiarity with both measurement systems, as improper 

conversions can lead to engine damage or system failure. 

o International standards organizations, such as ISO (International Organization for 

Standardization), have helped create a more unified approach to automotive 

measurements, but technicians must still be proficient in both systems to 

accommodate the variety of vehicles on the market. Proper training in the use of 

standard and metric measuring tools, as well as regular calibration of these 

instruments, helps ensure accurate repairs and efficient service across a wide 

range of vehicles. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3. Demonstrate safe handling and use of appropriate tools. 

The safe handling and use of appropriate tools are fundamental to ensuring technician safety, 

preventing damage to vehicles, and maintaining the efficiency of repair work. Each tool has 

specific safety guidelines that must be followed to avoid injury or mishaps. Below are essential 

practices for the safe handling and usage of tools commonly found in automotive applications: 

• Proper Selection and Use of Tools: 

o Selecting the right tool for the task is the first step in ensuring both safety and 

effectiveness. Technicians must use tools designed specifically for the job to 

avoid damage to parts and reduce the risk of injury. For example, using the 

correct size wrench or socket for a bolt prevents rounding off the fastener’s edges, 

while using a torque wrench ensures the bolt is tightened to the manufacturer’s 

specifications. Misusing tools, such as using a screwdriver as a pry bar, increases 

the likelihood of tool failure, which could result in broken components or injury 

to the technician. 

o Tools should always be used according to the manufacturer’s guidelines. For 

instance, pneumatic tools must be operated at the recommended air pressure to 

avoid damaging the tool or over-torquing fasteners. Similarly, technicians must be 

trained on the proper use of diagnostic tools such as OBD-II scanners or 

multimeters to ensure accurate results without causing damage to sensitive 

electronic systems. 

• Routine Tool Inspection and Maintenance: 

o Regular inspection of tools is essential for identifying wear and damage before 

they become safety hazards. Technicians should examine hand tools for cracks, 

chips, or worn-out gripping surfaces that could lead to slippage during use. Power 

tools, such as impact wrenches or drills, should be checked for frayed power 

cords, loose components, and worn brushes. Any damaged tools should be 

repaired or replaced immediately to avoid accidents. 

o Proper maintenance, including cleaning and lubricating tools, prolongs their 

lifespan and ensures optimal performance. For example, pneumatic tools require 

regular lubrication to prevent internal components from seizing due to friction. 

Diagnostic tools should also be regularly updated with the latest software to 

ensure compatibility with newer vehicle models. By maintaining tools properly, 

technicians reduce the likelihood of tool failure during critical operations. 

• Safe Storage and Handling: 

o Proper storage of tools is key to preventing accidents and maintaining an 

organized work environment. Tools should be stored in designated toolboxes or 

cabinets, keeping them out of walkways where they could cause tripping hazards. 

Sockets and wrenches should be arranged by size to ensure quick access, 

minimizing the time technicians spend searching for the correct tool. Sharp tools, 

such as knives or cutting implements, should be sheathed or secured in storage to 

prevent accidental cuts. 

o Tools should also be handled carefully during use. For example, hammers and 

mallets should be swung with controlled force to avoid accidental strikes to 

nearby objects or people. Impact wrenches should be held with both hands for 



stability, particularly when operating at high torque levels. Technicians must be 

aware of their surroundings and maintain a firm grip on tools to prevent slippage, 

which can cause damage to the vehicle or personal injury. 

• Personal Protective Equipment (PPE) Usage: 

o Wearing the appropriate PPE is crucial when handling tools in an automotive 

shop. Safety glasses protect the eyes from flying debris when using power tools 

like grinders or air chisels. Gloves should be worn when handling sharp or hot 

objects, such as metal parts freshly cut with a grinder or removed from an engine. 

However, gloves must be removed when working with tools that require 

precision, such as small wrenches or diagnostic probes, to avoid reducing 

dexterity. 

o Hearing protection is essential when operating loud power tools such as 

pneumatic impact wrenches or grinders. Prolonged exposure to high noise levels 

can lead to permanent hearing damage. In addition, technicians should wear steel-

toed boots to protect their feet from falling objects or heavy components during 

repairs. By consistently using PPE, technicians reduce the risk of injury while 

performing their duties. 

• Following Manufacturer and OSHA Guidelines: 

o Adhering to manufacturer instructions for tool usage and safety, as well as OSHA 

(Occupational Safety and Health Administration) guidelines, ensures that tools are 

used correctly and safely. OSHA requires that all power tools be grounded or 

double-insulated to prevent electric shock. For pneumatic tools, hoses must be 

secured with fittings rated for the correct pressure, and safety clips or retainers 

must be used to prevent hose detachment during operation. 

o Technicians should also be trained on the safe operation of specific tools, 

particularly when new tools or technologies are introduced into the shop. Ongoing 

safety training ensures that all personnel are up-to-date with the latest safety 

protocols and are able to operate tools in a manner that minimizes risk to 

themselves and their coworkers. Regular audits of tool safety practices help 

maintain compliance with industry standards and improve overall shop safety. 

By following these detailed guidelines for the safe handling and use of tools, automotive 

technicians can work more effectively while minimizing the risk of accidents or damage to both 

the tools and the vehicles they are servicing. Proper tool selection, maintenance, storage, and 

adherence to safety protocols ensure a safer and more efficient work environment. 

 

 

 

 

 

 

 



4. Demonstrate proper cleaning, storage, and maintenance of tools and equipment. 

The proper cleaning, storage, and maintenance of tools and equipment are essential for ensuring 

longevity, safety, and efficiency. Tools that are not properly maintained can become hazardous 

or inefficient, resulting in potential injury or damage to vehicles. Below are key guidelines for 

the correct procedures involved in cleaning, storing, and maintaining automotive tools and 

equipment: 

• Proper Cleaning of Tools and Equipment: 

o Cleaning tools regularly after use is critical to maintaining their functionality and 

preventing corrosion or buildup of debris. For hand tools like wrenches, pliers, 

and screwdrivers, wiping them down with a clean cloth to remove oil, dirt, and 

grime is often sufficient. For more thorough cleaning, using a mild degreaser can 

remove any stubborn residues, especially after working with engine components 

coated in oil or grease. Power tools, such as drills and grinders, should be cleaned 

with compressed air to remove dust and metal shavings that could accumulate in 

the motor or gears, which can cause overheating or wear. 

o Electronic diagnostic tools, such as OBD-II scanners or multimeters, require 

careful cleaning to avoid damaging sensitive components. Using a microfiber 

cloth to clean screens and plastic housings helps maintain their appearance and 

functionality. For cleaning the tool's connections and probes, alcohol wipes can be 

used to remove oils or oxidation that could interfere with accurate readings. 

Ensuring tools are clean not only preserves their lifespan but also improves safety 

by preventing slippage or malfunction. 

• Storage Practices for Tools and Equipment: 

o Proper storage of tools is crucial for preventing damage, maintaining 

organization, and reducing the risk of injury. Tools should be stored in toolboxes, 

cabinets, or designated storage areas when not in use. Hand tools should be 

organized by type and size to allow quick access, minimizing the time technicians 

spend searching for the correct tool during repairs. Power tools should be stored 

in their original cases or secured in dedicated cabinets, away from moisture and 

heat sources, which can cause electrical components to degrade. 

o Sharp tools, such as utility knives, cutting blades, and saws, must be stored with 

blade guards or in protective sheaths to avoid accidental cuts. In the case of large 

equipment like hydraulic jacks or engine hoists, they should be stored in clearly 

designated areas to prevent them from becoming tripping hazards. Proper storage 

also helps to avoid cross-contamination between tools used for different types of 

repairs, such as those for electrical work versus mechanical repairs, ensuring a 

safer and more organized shop environment. 

• Routine Maintenance of Tools and Equipment: 

o Regular maintenance of tools and equipment is essential to ensure they operate 

efficiently and safely. Hand tools should be inspected frequently for signs of 

wear, such as cracks in handles or chipped edges on sockets, and replaced as 

needed. Power tools require periodic lubrication of moving parts, as well as 

inspection of power cords, batteries, and switches for signs of wear or damage. 



Pneumatic tools, such as impact wrenches, should be oiled regularly to maintain 

internal seals and prevent rusting of internal components. 

o Calibration is also a key aspect of maintaining precision tools, such as torque 

wrenches and micrometers. These tools must be regularly checked and adjusted to 

ensure they meet manufacturer specifications for accuracy, as improper 

calibration can lead to incorrect torque settings or inaccurate measurements. 

Diagnostic equipment should be updated with the latest software and checked for 

proper functioning to ensure that vehicle systems are diagnosed accurately. By 

maintaining tools through regular inspections, lubrication, and calibration, 

automotive shops can ensure that their tools remain reliable, safe, and effective 

for ongoing use. 

Proper cleaning, storage, and maintenance of tools and equipment not only extend the life of 

these valuable assets but also contribute to a safer and more efficient working environment. By 

following these guidelines, automotive technicians can ensure that their tools are always ready 

for use, preventing unnecessary delays or risks during vehicle repairs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5. Demonstrate proper use of precision measuring tools (e.g., micrometer, dial-indicator, 

dial-caliper).  

Precision measuring tools such as micrometers, dial indicators, and dial calipers are essential for 

ensuring accuracy when inspecting or repairing components that require tight tolerances. These 

tools allow technicians to measure dimensions down to the thousandths of an inch or hundredths 

of a millimeter, critical in applications such as engine rebuilding, brake rotor inspection, and 

suspension alignment. Below are key guidelines for the proper use of these precision 

instruments: 

• Micrometers: Accurate Measurement of Small Dimensions 

o A micrometer is used to measure the thickness, diameter, or length of small 

components with extreme precision, often to an accuracy of 0.001 inches or 0.01 

millimeters. It consists of a calibrated screw and a scale that translates small 

movements of the screw into linear measurements. When using a micrometer, 

technicians must ensure the device is zeroed properly before each measurement to 

eliminate any errors. For external measurements, the object being measured is 

placed between the anvil and the spindle, and the thimble is turned until the object 

is just snugly in place, avoiding excessive force, which can distort the reading. 

o The ratchet stop feature should be used to apply consistent pressure, ensuring 

repeatability and accuracy. Micrometers come in different types, including 

outside micrometers for external dimensions, inside micrometers for internal 

diameters, and depth micrometers for measuring depths of holes or recesses. After 

use, the micrometer should be cleaned and stored in a protective case to prevent 

dust and debris from affecting its precision. 

• Dial Indicators: Ensuring Alignment and Runout Measurement 

o A dial indicator is primarily used to measure runout, alignment, and deflection in 

rotating or moving components. It is often used in applications such as checking 

the straightness of shafts, the flatness of flywheels, or the alignment of gears and 

pulleys. The dial indicator consists of a plunger attached to a spring-loaded 

spindle, which moves when the object being measured is displaced. The dial reads 

the movement of the plunger, typically in increments of 0.001 inches or 0.01 

millimeters. 

o To use a dial indicator properly, the base must be secured to a stable surface, and 

the plunger should be aligned perpendicular to the surface being measured. The 

technician must carefully zero the dial before taking any measurements to ensure 

the most accurate readings. Dial indicators are also used to measure runout on 

brake rotors or crankshaft endplay, where even slight deviations can indicate the 

need for component replacement or realignment. Proper storage in a dust-free 

environment helps maintain the dial indicator's accuracy. 

• Dial Calipers: Versatile Measuring for Various Applications 

o A dial caliper is a versatile precision tool that can measure internal and external 

dimensions as well as depths. It features a sliding scale with a rotating dial that 

displays increments, typically as fine as 0.001 inches. The caliper’s jaws are used 

for external measurements, while the smaller inside jaws measure internal 



dimensions such as the diameter of holes or bores. The depth rod at the end of the 

caliper can be used to measure the depth of recesses or holes. 

o When using a dial caliper, the technician should first ensure that the caliper is 

fully closed and the dial is zeroed. Measurements should be taken by gently 

sliding the jaws into position without applying excessive force, which can cause 

the jaws to deflect and yield inaccurate readings. For internal measurements, care 

must be taken to ensure the inside jaws make contact at the widest point of the 

bore. After each use, the caliper should be cleaned and returned to its case to 

prevent the buildup of debris that can interfere with its accuracy. 

By following these best practices in the use of micrometers, dial indicators, and dial calipers, 

automotive technicians can ensure that their measurements are precise and accurate. These 

precision tools are crucial for tasks that require tight tolerances, and their proper handling and 

maintenance ensure they deliver reliable readings that help technicians diagnose and repair 

vehicles effectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

6. Perform common fastener and thread repair, including removing broken bolts, restoring 

internal and external threads, and repairing internal threads with a thread insert. 

Fastener and thread repair are common tasks, particularly when dealing with high-stress 

components that can suffer wear, corrosion, or damage over time. Technicians must be skilled in 

removing broken bolts, restoring internal and external threads, and repairing stripped internal 

threads using thread inserts. Below are technical guidelines for performing these essential 

repairs: 

• Removing Broken Bolts 

o When a bolt breaks off in a component, careful extraction is required to avoid 

damaging the surrounding material. The first step is to assess whether any part of 

the bolt remains exposed. If so, the technician can use locking pliers (vise grips) 

or a bolt extractor tool to grip and remove the bolt. In cases where the bolt is 

broken flush with or below the surface, drilling a pilot hole into the center of the 

bolt is necessary. A left-handed drill bit can be used to simultaneously drill and 

potentially loosen the bolt due to its reverse cutting action. 

o Once a hole is drilled, an appropriate screw extractor (commonly known as an 

easy-out) is inserted into the hole. The technician must turn the extractor 

counterclockwise, which grips the bolt and helps unscrew it from the component. 

Care must be taken to apply gradual torque, as excessive force can break the 

extractor inside the bolt, complicating the removal process. Proper alignment and 

slow, steady force are key to successfully removing a broken bolt without 

damaging the threaded hole. 

• Restoring Internal and External Threads 

o Threads can become damaged or corroded over time, making it difficult to fasten 

components securely. For restoring internal threads, a tap and die set is typically 

used. The tap is chosen based on the original thread size and pitch, and it is 

carefully aligned with the existing threads in the hole. Using a tap wrench, the 

technician slowly turns the tap clockwise, re-cutting or cleaning the threads. It is 

important to apply cutting fluid to reduce friction and avoid cross-threading 

during the process. 

o For external threads, a die is used to restore the original thread profile. The die is 

placed over the damaged bolt or stud and turned clockwise, following the thread 

pattern. Again, cutting fluid should be used to facilitate smooth cutting and 

prevent damage to the threads. Restoring threads in this manner ensures that 

fasteners can be securely tightened and that components are properly aligned 

during reassembly. 

• Repairing Internal Threads with a Thread Insert 

o In cases where internal threads are stripped or too damaged for simple restoration, 

a thread insert (such as a Heli-Coil or Time-Sert) can be used to repair the hole. 

The first step is to drill out the damaged threads using a drill bit sized for the 

insert system being used. Once the hole is properly drilled, the technician uses a 

special tap provided in the insert kit to cut new threads in the oversized hole. 



o After tapping, the thread insert is installed into the newly cut threads. Thread 

inserts are designed to be stronger than the original material, providing a durable 

repair for high-stress applications such as engine blocks or cylinder heads. The 

insert is threaded into place using an installation tool, which may involve winding 

the coil insert into the hole or threading in a solid insert. Once in place, the insert 

effectively restores the original thread size, allowing standard bolts or fasteners to 

be used again. 

• Preventing Future Fastener and Thread Issues 

o Proper care during reassembly is key to preventing fastener and thread damage. 

Applying anti-seize lubricant to fasteners, particularly those exposed to high heat 

or corrosive environments, can reduce the likelihood of seizing or breaking in the 

future. In cases where torque specifications are critical, such as cylinder head 

bolts or suspension components, technicians should always use a calibrated torque 

wrench to ensure that fasteners are tightened to the correct specifications without 

over-torquing, which can damage threads or cause bolts to break. 

o Periodic inspection of high-stress fasteners for signs of wear, corrosion, or 

damage can help catch issues before they become critical. Proper cleaning of bolt 

holes and threads before reinstallation, along with using thread lockers where 

necessary, ensures a secure, long-lasting repair. 

By mastering these techniques for removing broken bolts, restoring damaged threads, and 

installing thread inserts, automotive technicians can ensure the integrity and longevity of 

fasteners, reducing the risk of future mechanical failures and maintaining the overall reliability of 

vehicle systems. 

 


