
Sine Gauge Introduction 

1. Product Introduction 

1.1 Definition and Function 

A sine gauge, also known as a sine bar, is a precision measuring instrument used primarily for 

the accurate measurement of angles. It operates based on the principles of trigonometry, 

specifically the sine function. Its main function is to transform the measurement of an angle 

into a linear measurement, enabling highly precise angle determination. By using a sine gauge, 

manufacturers, engineers, and metrologists can ensure that components with angular 

features are manufactured or assembled with the required precision. For example, in the 

production of angular - shaped parts for machine tools, such as angular guides or inclined 

surfaces on fixtures, a sine gauge helps verify that the angles meet the design specifications, 

which is crucial for the proper functioning and performance of the overall equipment. 

1.2 Structure and Components 

• Bar Body: The bar body is the core structure of the sine gauge, typically made from 

high - quality alloy steel. This material provides excellent strength, durability, and 

wear resistance, ensuring the gauge can maintain its accuracy over multiple 

measurement cycles. The bar body is usually a long, rectangular - cross - section bar 

with two parallel and precisely ground surfaces. These surfaces are critical for accurate 

measurement as they serve as the reference planes during the measurement process. 

• Cylinders: A sine gauge is equipped with two precision - ground cylinders. These 

cylinders are fixed at a specific distance apart on the underside of the bar body. The 

distance between the two cylinders is a precisely defined dimension, which is often a 

standard value such as 100 mm or 200 mm. The cylinders are made of hard, wear - 

resistant materials and are ground to a high degree of roundness and straightness. 

Their outer surfaces are smooth and highly polished to ensure accurate contact with 

the measuring surface and the gauge blocks used in the measurement process. 

• Mounting Holes or Slots: Some sine gauges feature mounting holes or slots on the 

bar body. These are used to securely attach the sine gauge to fixtures, worktables, or 

other measuring devices. The mounting holes or slots allow for stable positioning of 

the sine gauge during measurement, preventing any movement that could affect the 

accuracy of the results. 

1.3 Working Principle 

The working principle of a sine gauge is based on the trigonometric relationship of the sine 

function. When measuring an angle, the sine gauge is placed on a flat surface, such as a 

precision - ground granite surface plate. Gauge blocks of a specific height are then placed 

under one of the cylinders of the sine gauge. The height of the gauge blocks is calculated 

using the formula: \(h = L \times \sin\theta\), where \(h\) is the height of the gauge blocks, 

\(L\) is the center - to - center distance between the two cylinders of the sine gauge, and 

\(\theta\) is the angle to be measured. 

Once the appropriate gauge blocks are placed, the sine gauge forms an inclined plane with 

the surface plate. A dial indicator or other measuring device is then used to check the 

parallelism of the top surface of the sine gauge bar body with the surface plate. If the 

calculated height of the gauge blocks is correct, the top surface of the sine gauge will be 

parallel to the surface plate, indicating that the angle being measured is accurate. Any 



deviation from parallelism can be used to calculate the error in the angle measurement, 

allowing for adjustments to be made to ensure the angle meets the required specifications. 

2. Application Scenarios 

2.1 Machine Tool Manufacturing 

In machine tool manufacturing, sine gauges are extensively used for measuring and setting 

angles. They are used to check the accuracy of angular features on components such as 

machine tool slides, angular guides, and fixtures. For example, when manufacturing a milling 

machine with an angularly - positioned worktable, a sine gauge is used to ensure that the 

angle of the worktable is set correctly. This is essential for achieving accurate machining of 

angular - shaped parts, such as angled slots or beveled surfaces. Additionally, sine gauges 

are used during the calibration of machine tools to ensure that the angular movements of the 

axes are accurate, improving the overall machining precision. 

2.2 Precision Instrument and Tool Manufacturing 

In the manufacturing of precision instruments and tools, where high - accuracy angles are 

required, sine gauges play a crucial role. For instance, in the production of angular - shaped 

cutting tools like end mills with angled flutes or drills with specific tip angles, sine gauges are 

used to measure and verify the angles during the manufacturing process. They are also used 

in the assembly of precision instruments, such as optical instruments, to ensure that the 

components are positioned at the correct angles for proper functionality. The high precision 

of sine gauges helps manufacturers meet the strict quality requirements of these industries, 

ensuring the reliability and performance of the final products. 

2.3 Metrology and Calibration Laboratories 

Sine gauges are important tools in metrology and calibration laboratories. They are used as 

reference standards for calibrating other angle - measuring instruments, such as protractors, 

angle gauges, and coordinate measuring machines (CMMs) when measuring angular features. 

By comparing the measurements of these instruments with the highly accurate angle 

measurements obtained using a sine gauge, the accuracy of the instruments can be verified 

and adjusted if necessary. Sine gauges also serve as a means of establishing traceability in 

angle measurements, ensuring that the measurement results are consistent and reliable 

across different laboratories and measurement systems. 

2.4 Research and Development 

In research and development activities, especially in fields related to engineering and 

manufacturing, sine gauges are used for experimental measurements and the development 

of new products with angular features. Researchers use sine gauges to accurately measure 

and analyze angles in prototypes, helping them understand the performance and 

functionality of the designs. This accurate angle measurement is crucial for optimizing product 

designs, improving manufacturing processes, and developing new technologies that rely on 

precise angular relationships. 

3. Maintenance and Troubleshooting 

3.1 Maintenance 

• Regular Cleaning: After each use, the sine gauge should be thoroughly cleaned. Use 

a soft - bristle brush and a suitable cleaning agent to remove any dirt, debris, metal 

shavings, or oil from the surface of the bar body and the cylinders. For alloy steel 

components, it is important to prevent rust by applying a thin layer of anti - rust oil 



after cleaning. Rinse the sine gauge with clean water and dry it carefully using a clean, 

lint - free cloth. This helps to maintain the accuracy of the gauge by preventing the 

accumulation of contaminants that could affect the measurement surfaces. 

• Inspection for Damage: Periodically inspect the sine gauge for any signs of damage. 

Check the bar body for scratches, dents, or cracks, especially on the measuring 

surfaces. Examine the cylinders for wear, deformation, or any damage to the surface 

finish. Even minor damage can cause inaccuracies in measurement. If any damage is 

detected, the sine gauge should be repaired or replaced immediately. Also, inspect 

the mounting holes or slots (if present) for any signs of wear or damage that could 

affect the stability of the gauge during measurement. 

• Proper Storage: Store the sine gauge in a clean, dry place. It is recommended to use 

a protective case or a dedicated storage rack to prevent the gauge from being 

damaged during storage. Avoid storing the sine gauge in an environment with high 

humidity or extreme temperatures, as these conditions can cause corrosion or 

dimensional changes in the gauge. When storing multiple sine gauges, keep them 

separated to prevent scratching or damage to each other. 

• Calibration: Regular calibration is essential to maintain the accuracy of the sine gauge. 

Calibration should be carried out using a high - precision master sine gauge or a 

calibrated reference standard. The calibration process involves checking the center - 

to - center distance between the cylinders, the parallelism of the bar body surfaces, 

and the overall geometric accuracy of the gauge. If the sine gauge shows any 

deviation from the standard, it should be adjusted or repaired by a qualified 

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

criticality of the measurements, but generally, it is advisable to calibrate sine gauges 

at least once a year. 

3.2 Troubleshooting 

• Inaccurate Angle Measurements: If the sine gauge provides inaccurate angle 

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

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

gauge appears to be in good condition, verify the calculation of the gauge block 

height. Ensure that the correct formula (\(h = L \times \sin\theta\)) is used and that 

the values for the center - to - center distance (\(L\)) and the angle (\(\theta\)) are 

accurate. Additionally, check the calibration of the sine gauge. If it has not been 

calibrated recently or shows signs of deviation from the calibration standard, re - 

calibrate the gauge as per the calibration procedure. 

• Difficulty in Achieving Parallelism: When using a dial indicator to check the 

parallelism of the sine gauge with the surface plate and it is difficult to achieve 

parallelism even with the correct gauge block height, there could be several reasons. 

First, check if the surface plate is clean and flat. Any dirt, debris, or unevenness on the 

surface plate can affect the measurement. Also, ensure that the sine gauge is properly 

positioned and securely mounted on the surface plate. If the problem persists, it may 

indicate an issue with the sine gauge itself, such as a deformation of the bar body or 

misalignment of the cylinders. In this case, further inspection and possible repair or 

replacement of the sine gauge may be required. 



• Cylinder Damage or Wear: If the cylinders of the sine gauge show signs of damage 

or wear, such as scratches, dents, or uneven surface finish, it can significantly affect 

the accuracy of the measurement. Minor damage may be repairable by polishing or 

grinding the cylinders, but if the damage is severe, the cylinders may need to be 

replaced. After replacing the cylinders, the sine gauge should be recalibrated to 

ensure its accuracy. 

4. Performance Characteristics 

• High Precision: Sine gauges are manufactured with extremely high precision, 

allowing for accurate angle measurements. They can achieve angular measurement 

accuracies within a few arc - seconds, making them suitable for applications where 

strict angular tolerances are required, such as in high - precision machining and 

metrology. This high precision ensures that the angles of components are measured 

and controlled with great accuracy, contributing to the overall quality and 

performance of the products. 

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

sine gauges offer reliable performance over an extended period. They can withstand 

the rigors of repeated use in industrial environments without significant degradation 

in accuracy or durability. The reliable operation of sine gauges ensures consistent 

quality control in manufacturing processes, reducing the likelihood of producing 

defective parts due to incorrect angle measurements. 

• Ease of Use: Sine gauges have a relatively simple structure and operating principle, 

making them easy to use, especially for operators with basic knowledge of 

trigonometry and measurement techniques. The process of setting up the sine gauge 

with gauge blocks and using a dial indicator for measurement can be quickly learned 

and mastered. This ease of use helps to improve the efficiency of the measurement 

process and reduces the potential for human error in angle measurement. 

• Versatility: Sine gauges are available in a variety of sizes and configurations to 

accommodate different measurement requirements. They can be used to measure a 

wide range of angles, from small acute angles to large obtuse angles. Additionally, 

sine gauges can be used in combination with other measuring instruments and 

fixtures, expanding their application scope in different industries and measurement 

scenarios. This versatility makes sine gauges a valuable tool for angle measurement 

in manufacturing, metrology, and research and development. 



 


