
Cylindrical Square Introduction 

1. Product Introduction 

1.1 Definition and Function 

A cylindrical square is a precision measuring instrument mainly used for inspecting the 

perpendicularity of workpieces and surfaces. It serves as a reliable 90 - degree measurement 

reference. In manufacturing and mechanical engineering, ensuring the perpendicularity of 

components is crucial for proper assembly and the overall functionality of the product. For 

example, in the production of machine tools, the perpendicularity of the guideways and 

worktables significantly impacts the machining accuracy. Cylindrical squares are used to verify 

that these parts are at right angles to each other, preventing issues such as misalignment, 

uneven wear, and reduced precision during operation. They are also widely applied in the 

inspection and alignment of mechanical equipment, parts, and in the process of installation 

and processing positioning. 

1.2 Working Principle 

The working principle of a cylindrical square is based on the geometric concept of 

perpendicularity. A high - precision cylindrical square has a precisely machined cylindrical 

body. When used to measure the perpendicularity of two surfaces, one surface of the 

workpiece is placed in contact with the side surface of the cylindrical square. By observing the 

fit or the gap between the other surface of the workpiece and the reference surface of the 

cylindrical square, the perpendicularity error can be determined. In some more advanced 

measurement methods, optical or electronic sensors can be used in combination with the 

cylindrical square. For instance, laser - based measurement systems can project a beam along 

the surface of the cylindrical square, and the reflected beam from the workpiece surface can 

be analyzed to accurately measure the deviation from the perpendicularity, providing highly 

accurate measurement results. 

1.3 Structure and Components 

• Cylindrical Body: The cylindrical body is the core part of the cylindrical square, 

typically made of high - quality materials such as alloy tool steel or high - carbon 

steel. These materials are chosen for their excellent mechanical properties, including 

high hardness, good wear - resistance, and low deformation under normal use 

conditions. The cylindrical body is precisely machined to ensure its straightness and 

roundness. The surface of the cylinder is often polished to a high degree to provide 

a smooth and accurate reference surface for measurement. 

• Handle: Many cylindrical squares are equipped with a handle, which is usually made 

of non - heat - conducting materials such as plastic or wood. The handle serves two 

main purposes. First, it provides a convenient way for operators to hold and move 

the cylindrical square during measurement, ensuring easy and stable operation. 

Second, the non - heat - conducting property of the handle helps to eliminate the 

effects of body heat during use. Body heat can cause thermal expansion of the 

measuring instrument, which may lead to inaccurate measurements. By using a non 

- heat - conducting handle, this potential source of error is minimized. 

• End Features: The two ends of the cylindrical square often have specific designs. One 

end may be designed as a flat, smooth surface, which can be used as a base for 

placing the cylindrical square on a flat workbench or for making contact with one of 



the surfaces to be measured. The other end may have a concave surface with a center 

hole. This design can be used in combination with fixtures or other measuring devices 

to ensure accurate positioning during measurement. In some cases, a non - base end 

may also be equipped with a marking or identification label, which can provide 

information such as the model, size, accuracy class, and calibration date of the 

cylindrical square. 

1.4 Applications 

• Machine Tool Manufacturing: In machine tool manufacturing, cylindrical squares 

are used to check the perpendicularity of various components, such as the spindle 

axis to the worktable surface, the guideways of the X - axis and Y - axis, and the 

perpendicularity between different parts of the machine tool structure. Precise 

perpendicularity of these components is essential for ensuring the accuracy of 

machining operations, such as milling, drilling, and turning. A small deviation in 

perpendicularity can lead to significant errors in the dimensions and surface quality 

of the machined parts. 

• Mechanical Equipment Installation: When installing mechanical equipment, 

cylindrical squares are used to ensure that the equipment is installed vertically and 

horizontally. For example, in the installation of large - scale industrial machinery, such 

as presses, turbines, and conveyor systems, cylindrical squares are used to check the 

perpendicularity of the machine base to the floor and the perpendicularity between 

different modules of the equipment. This helps to ensure the stable operation of the 

equipment, reduce vibration, and extend the service life of the equipment. 

• Aerospace and Automotive Industries: In the aerospace and automotive industries, 

where precision is of utmost importance, cylindrical squares play a crucial role in 

quality control. In aerospace manufacturing, they are used to measure the 

perpendicularity of aircraft structural components, engine parts, and landing gear 

components. In the automotive industry, cylindrical squares are used to check the 

perpendicularity of engine blocks, transmission cases, and body components. Any 

deviation from the required perpendicularity in these industries can have serious 

consequences, such as reduced performance, increased fuel consumption, and 

potential safety risks. 

• Metrology and Calibration Laboratories: Cylindrical squares are also important 

tools in metrology and calibration laboratories. They are used as reference standards 

for calibrating other measuring instruments, such as angle gauges, square rulers, and 

coordinate measuring machines (CMMs). By comparing the measurements of these 

instruments with the highly accurate reference provided by the cylindrical square, the 

accuracy of the instruments can be verified and adjusted if necessary. 

2. Typical Installation (Usage) Schematic Diagram 

1. Preparation: 

o Select the appropriate cylindrical square according to the size and accuracy 

requirements of the measurement task. Ensure that the cylindrical square is 

clean and free from any dirt, debris, or oil. Use a clean cloth or a soft - bristle 

brush to clean the surface of the cylindrical square. 

o Inspect the cylindrical square for any visible damage, such as scratches, dents, 



or cracks. Check the straightness and roundness of the cylindrical body. A 

damaged cylindrical square may lead to inaccurate measurements. 

o If necessary, calibrate the cylindrical square before use. Calibration should be 

carried out using a higher - order reference standard, such as a master 

cylindrical square with known and traceable accuracy. 

2. Measurement Setup: 

o Place the workpiece to be measured on a flat and stable workbench. Ensure 

that the workpiece is firmly fixed to prevent movement during the 

measurement process. 

o Hold the cylindrical square by the handle and position it adjacent to the 

surfaces of the workpiece whose perpendicularity is to be measured. Align 

one side of the cylindrical square with one surface of the workpiece. The 

contact between the cylindrical square and the workpiece should be as close 

and smooth as possible. 

3. Perpendicularity Inspection: 

o Observe the gap or the fit between the other surface of the workpiece and 

the reference surface of the cylindrical square. In some cases, a feeler gauge 

can be used to measure the width of the gap if a more accurate quantification 

of the perpendicularity error is required. 

o If using an optical or electronic measurement method in combination with 

the cylindrical square, follow the specific operating procedures of the 

measurement system. For example, if using a laser - based measurement 

system, turn on the laser, align the laser beam with the surface of the 

cylindrical square, and observe the reflected beam on the workpiece surface 

to determine the perpendicularity deviation. 

The following is a simple tabular representation of the usage process: 

Step Action Expected Outcome 

1 Prepare the cylindrical 

square 

The square is clean, 

undamaged, and calibrated 

if necessary 

2 Set up the measurement The workpiece is stable, and 

the cylindrical square is 

properly aligned 

3 Inspect perpendicularity The perpendicularity error 

can be accurately 

determined 

3. Maintenance and Troubleshooting 

3.1 Maintenance 

• Regular Cleaning: After each use, clean the cylindrical square thoroughly. Use a soft 

- bristle brush and a suitable cleaning agent to remove any residues, such as metal 



shavings, dirt, or oil, from the surface of the cylindrical body and the handle. Rinse 

the square with clean water and dry it with a clean, lint - free cloth. This helps to 

prevent the accumulation of contaminants that could affect the accuracy of the 

square over time. 

• Inspection for Damage: Periodically inspect the cylindrical square for any signs of 

damage. Check the surface of the cylindrical body for scratches, dents, or corrosion. 

Look for any signs of wear or deformation on the handle. Even minor damage can 

cause inaccurate measurements. If any damage is detected, the square should be 

repaired or replaced. 

• Proper Storage: Store the cylindrical square in a clean, dry place. Use a protective 

case or a storage stand to prevent the square from being damaged during storage. 

Avoid storing it in an environment with high humidity or extreme temperatures, as 

these conditions can cause the material of the square to expand, contract, or corrode, 

leading to dimensional changes and loss of accuracy. When storing multiple 

cylindrical squares, keep them separated to prevent them from scratching or colliding 

with each other. 

• Calibration: Regular calibration is essential to maintain the accuracy of the cylindrical 

square. Calibration intervals may vary depending on the frequency of use and the 

criticality of the measurements. Generally, it is recommended to calibrate cylindrical 

squares at least once a year. Calibration should be carried out by a qualified 

metrology laboratory using a traceable reference standard. During calibration, the 

dimensions and accuracy of the cylindrical square are compared with the reference 

standard, and any necessary adjustments are made. 

3.2 Troubleshooting 

• Inaccurate Measurements: If the cylindrical square provides inaccurate 

measurements, first check if the square is clean and undamaged. Re - clean the 

square and perform a detailed inspection for any signs of wear or damage. If the 

square appears to be in good condition, the issue may be related to calibration. Re - 

calibrate the square as per the calibration procedure. Additionally, ensure that the 

operator is using the square correctly, following the proper measurement steps and 

applying the right amount of force when placing the square against the workpiece. 

• Difficulty in Handling: If the handle of the cylindrical square becomes loose or 

uncomfortable to hold, check the connection between the handle and the cylindrical 

body. If the handle is loose, it may need to be tightened or re - attached. If the handle 

material has deteriorated, it may need to be replaced. In some cases, adding an anti 

- slip grip or padding to the handle can improve the handling comfort. 

• Visible Damage: If the cylindrical square has visible damage, such as a scratch or a 

dent on the measuring surface, the extent of the damage needs to be evaluated. For 

minor scratches, the surface may be polished carefully to restore the accuracy. 

However, for more severe damage, such as deep dents or cracks, the square should 

be sent for repair or replaced, as these types of damage can significantly affect the 

measurement accuracy. 

4. Performance Characteristics 

• High Precision: Cylindrical squares are manufactured with extremely high precision. 



They can achieve perpendicularity accuracies in the range of a few arc - seconds or 

micrometers, depending on the quality and class of the square. This high precision 

makes them suitable for applications where strict perpendicularity control is required, 

such as in high - precision machining, aerospace manufacturing, and metrology. 

• Stability: Due to their robust construction and the use of high - quality materials, 

cylindrical squares offer excellent stability. They can maintain their shape and accuracy 

over long periods, even when subjected to normal handling and use in industrial 

environments. The stability of the cylindrical square ensures consistent and reliable 

measurement results over time. 

• Ease of Use: Cylindrical squares are relatively easy to use, even for operators with 

limited experience. Their simple design and intuitive operation make them accessible 

for a wide range of users. The addition of a handle further enhances the ease of use, 

allowing operators to hold and position the square accurately during measurements. 

• Durability: Cylindrical squares are designed to be durable. The materials used in their 

construction, such as alloy tool steel, provide high hardness and wear - resistance, 

enabling them to withstand repeated use and harsh industrial conditions. The 

durability of cylindrical squares reduces the need for frequent replacements, making 

them a cost - effective measuring solution in the long run. 



 


