
Calipers Introduction 

1. Product Introduction 

1.1 Definition and Function 

Calipers are precision measuring tools equipped with two legs or jaws, primarily utilized for 

accurately measuring distances, dimensions, and sizes of workpieces. They play a pivotal role 

in quality control processes, ensuring that the manufactured parts meet the specified design 

tolerances. In mechanical engineering, calipers are essential for inspecting the external and 

internal diameters of shafts, holes, and other cylindrical components. For example, in the 

production of engine cylinders, calipers are used to measure the inner diameter of the cylinder 

bore with high precision. A deviation in the cylinder bore diameter can lead to issues such as 

poor combustion efficiency, reduced engine power, and increased fuel consumption. By using 

calipers, manufacturers can detect and correct such deviations during the production process, 

ensuring the high - quality performance of the engines. 

1.2 Structure and Components 

Jaws: The jaws are the most prominent components of calipers. They come in various shapes 

and sizes depending on the specific measurement requirements. For external diameter 

measurements, the outer jaws are used. These jaws are designed to firmly grip the outer 

surface of the workpiece, providing an accurate measurement of the diameter. Inner jaws, on 

the other hand, are used for measuring internal diameters, such as the diameter of a hole. 

The jaws are typically made of high - quality materials like hardened steel or carbide, which 

offer excellent wear resistance and dimensional stability. 

Scale or Display: Calipers are equipped with a scale or a digital display for reading the 

measurement values. Mechanical calipers usually have a graduated scale, either in inches or 

millimeters, engraved on a ruler - like bar. The user aligns the jaws with the workpiece and 

reads the measurement value directly from the scale. Digital calipers, in contrast, feature an 

electronic display that shows the measurement value in a clear and easy - to - read format. 

The digital display eliminates the need for manual interpolation and reduces the potential for 

reading errors. 

Locking Mechanism: To hold the jaws in place once the measurement is taken, calipers are 

equipped with a locking mechanism. This is particularly useful when the user needs to transfer 

the measured workpiece to another location for further processing or when taking multiple 

measurements of the same dimension. The locking mechanism ensures that the jaws maintain 

their position, allowing for consistent and accurate measurements. 

Depth Rod (Optional): Some calipers are equipped with a depth rod, which is used to 

measure the depth of holes, slots, or recesses. The depth rod extends from the body of the 

caliper and can be inserted into the hole or recess to measure its depth. This additional feature 

makes calipers more versatile, as they can be used to measure a wider range of geometric 

dimensions. 

1.3 Working Principle 

The working principle of calipers is based on the principle of linear measurement. When 

measuring an external diameter, the outer jaws of the calipers are carefully opened to a width 

slightly larger than the diameter of the workpiece. The jaws are then gently closed around the 

workpiece until they make firm contact with the outer surface. The measurement value is 

obtained by reading the position of the jaws on the scale or the digital display. For internal 



diameter measurements, the inner jaws are inserted into the hole, and the process is reversed. 

The jaws are opened until they make contact with the inner walls of the hole, and the 

measurement value is read. In the case of depth measurement using a caliper with a depth 

rod, the depth rod is inserted into the hole or recess, and the measurement is taken by reading 

the position of the depth rod relative to the surface of the workpiece. 

2. Application Scenarios 

2.1 Mechanical Manufacturing 

In mechanical manufacturing, calipers are indispensable tools. They are used in the 

production of a wide range of components, from small precision parts to large - scale 

machinery. For instance, in the manufacturing of gears, calipers are used to measure the pitch 

diameter, tooth thickness, and other critical dimensions. Precise measurement of these 

dimensions is crucial for ensuring the smooth meshing of gears, reducing noise and vibration, 

and enhancing the overall efficiency of the mechanical system. In the production of shafts, 

calipers are used to measure the diameter at various points along the shaft length, ensuring 

that the shaft meets the required dimensional tolerances for proper fit with other components 

such as bearings and pulleys. 

2.2 Automotive Industry 

The automotive industry heavily relies on calipers for quality control. During the 

manufacturing of automotive components, such as engine blocks, pistons, and brake 

components, calipers are used to measure critical dimensions. In the case of engine blocks, 

calipers are used to measure the diameter of the cylinder bores, the flatness of the cylinder 

head mating surface, and the dimensions of the coolant passages. These measurements are 

essential for ensuring the proper functioning of the engine, reducing emissions, and 

improving fuel efficiency. For brake components, calipers are used to measure the thickness 

of brake discs and pads, ensuring safe and reliable braking performance. 

2.3 Aerospace Industry 

In the aerospace industry, where precision and reliability are of utmost importance, calipers 

play a vital role. Aerospace components, such as turbine blades, aircraft structural parts, and 

landing gear components, require extremely tight dimensional tolerances. Calipers are used 

to measure the dimensions of these components during the manufacturing and inspection 

processes. For example, in the production of turbine blades, calipers are used to measure the 

airfoil profile, the thickness of the blade at various points, and the length of the blade. Any 

deviation from the specified dimensions can have a significant impact on the performance 

and safety of the aircraft. By using calipers, aerospace manufacturers can ensure that the 

components meet the strict quality standards required in the industry. 

2.4 Precision Instrument and Jewelry Making 

In the production of precision instruments and jewelry, calipers are used to measure small 

and delicate components. In the manufacturing of watches, calipers are used to measure the 

diameter of watch gears, the thickness of watch hands, and the dimensions of watch cases. 

The high precision of calipers allows for the production of watches with accurate timekeeping 

mechanisms and aesthetically pleasing designs. In jewelry making, calipers are used to 

measure the size of gemstones, the thickness of metal sheets, and the length of chains. Precise 

measurement is essential for creating high - quality jewelry pieces that fit well and have a 

beautiful appearance. 



3. Maintenance and Troubleshooting 

3.1 Maintenance 

Regular Cleaning: After each use, calipers should be thoroughly cleaned to remove any dirt, 

debris, metal shavings, or oil from the jaws, scale, and other components. Use a soft - bristle 

brush and a suitable cleaning agent to gently clean the surfaces. Avoid using abrasive cleaners 

or tools that could scratch the surface of the calipers. After cleaning, dry the calipers with a 

clean, lint - free cloth to prevent rust and corrosion. 

Lubrication: Periodically lubricate the moving parts of the calipers, such as the joints between 

the jaws and the sliding mechanism of the scale. Use a light - weight lubricating oil or a 

specialized caliper lubricant to ensure smooth operation. Apply a small amount of lubricant 

to the moving parts and wipe off any excess to prevent the accumulation of dirt and debris. 

Inspection for Damage: Regularly inspect the calipers for any signs of damage, such as 

scratches, dents, or cracks on the jaws or the scale. Check the locking mechanism to ensure 

that it is functioning properly. If any damage is detected, the calipers should be repaired or 

replaced immediately. Even minor damage can affect the accuracy of the measurements. 

Calibration: Calibration is crucial for maintaining the accuracy of calipers. Calibration should 

be carried out at regular intervals, depending on the frequency of use and the criticality of 

the measurements. Use a high - precision calibration standard, such as a gauge block, to 

calibrate the calipers. Follow the calibration procedure provided by the manufacturer to 

ensure accurate calibration. If the calipers are found to be out of calibration, they should be 

adjusted or repaired by a qualified technician. 

3.2 Troubleshooting 

Inaccurate Measurements: If the calipers provide inaccurate measurements, first check if the 

calipers are clean and undamaged. Re - clean the calipers and perform a detailed inspection 

for any signs of wear or damage. If the calipers appear to be in good condition, check the 

calibration. Re - calibrate the calipers as per the calibration procedure. Additionally, ensure 

that the user is using the calipers correctly, including proper alignment of the jaws with the 

workpiece and correct reading of the scale or digital display. 

Jaw Movement Issues: If the jaws of the calipers do not move smoothly or are stuck, clean 

the moving parts thoroughly and apply lubricant. Check for any debris or foreign objects that 

may be blocking the movement of the jaws. If the problem persists, the joints or the sliding 

mechanism of the jaws may be damaged and may need to be repaired or replaced. 

Display or Scale Problems: In the case of digital calipers, if the display is not working properly, 

check the battery level and replace the battery if necessary. If the display is still not functioning 

correctly, there may be a problem with the electronic components, and the calipers should 

be sent for repair. For mechanical calipers, if the scale is difficult to read or is damaged, clean 

the scale and check for any signs of wear. If the scale is severely damaged, the calipers may 

need to be replaced. 

4. Performance Characteristics 

High Precision: Calipers are designed to provide high - precision measurements, with 

accuracies often in the range of ±0.01 mm or even higher for high - end models. This high 

precision makes them suitable for applications where tight dimensional tolerances are 

required, such as in the aerospace, automotive, and precision manufacturing industries. 

Versatility: Calipers come in various types, including vernier calipers, digital calipers, and dial 



calipers, and can be used to measure a wide range of geometric dimensions, such as external 

and internal diameters, thicknesses, depths, and step sizes. This versatility makes them a 

valuable tool for different measurement tasks in various industries. 

Durability: Made from high - quality materials, such as hardened steel and carbide, calipers 

are designed to be durable and withstand the rigors of industrial use. They can resist wear, 

corrosion, and impact, ensuring long - term reliable performance. 

Ease of Use: Calipers are relatively easy to use, even for operators with limited experience. 

The design of the jaws, scale, and locking mechanism allows for quick and accurate 

measurements. Digital calipers, in particular, offer the convenience of easy - to - read digital 

displays, further simplifying the measurement process. 

 


