
TENSIONING 

 

Tensioning refers to the process of applying force to a material, structure, or system in 

order to create tension or stretching. This is often done to achieve specific objectives, 

such as maintaining the stability, integrity, or performance of the object or system in 

question. Tensioning is commonly used in various fields, including engineering, 

construction, mechanics, and even art. 

In engineering and construction, tensioning is frequently used to strengthen and 

stabilize structures like bridges, buildings, and dams. One common application is in the 

use of tensioned cables or rods to provide support and prevent sagging or deformation 

under load. For example, in the construction of a cable-stayed bridge, tensioning is 

employed to ensure that the cables are under the appropriate tension to bear the 

weight of the bridge deck. 

In mechanics, tensioning can involve tightening screws, bolts, or other fasteners to 

ensure that mechanical components are securely held together. This is important for 

preventing components from becoming loose or separating, which could lead to 

functional issues or safety hazards. 

Overall, tensioning plays a crucial role in various domains, helping to maintain stability, 

enhance performance, and achieve desired outcomes for a wide range of applications. 

 

What is the best procedure to use when tensioning fasteners? 

 

Tensioning fasteners, such as bolts and screws, is a critical process to ensure 

that mechanical components are securely held together. The proper procedure 

for tensioning fasteners varies depending on the specific application and the 

type of fastener being used. However, here are some general steps and 

guidelines to follow when tensioning fasteners: 

1. Choose the Right Fastener and Torque Specification: 



Select the appropriate type and size of fastener for the application. Refer to 

engineering specifications or guidelines for the recommended torque values for 

the specific fastener and material combination. 

2. Clean the Surfaces: 

Ensure that the mating surfaces of the components being fastened are clean 

and free from debris, rust, or other contaminants. Clean surfaces provide better 

contact and help achieve accurate tensioning. 

3. Apply Lubrication (if necessary): 

Some applications might require the use of lubrication to achieve consistent 

tensioning. Make sure to use the correct type and amount of lubricant as 

specified in the guidelines. 

4. Tighten Gradually and Evenly: 

Begin tightening the fastener gradually and evenly. Use a torque wrench or 

other appropriate tool to apply the torque specified in the guidelines. Avoid 

sudden jerks or over-tightening, as this can lead to uneven tension and 

potential damage. 

5. Use a Cross-Pattern: 

When tightening multiple fasteners on a component (e.g., in a circular pattern), 

follow a cross-pattern sequence. This helps distribute tension evenly and 

prevents warping or distortion of the component. 

6. Apply Torque in Stages: 

For larger fasteners or critical applications, consider tightening in multiple 

stages. Gradually increase the torque in predetermined increments, checking the 

tension using a torque wrench or other appropriate tool at each stage. 

7. Verify Tension: 

Use a torque wrench or a tension-measuring device to verify that the specified 

tension has been achieved. Some applications might require a specific level of 

tension rather than just torque. 



8. Record the Tightening Sequence: 

Maintain a record of the tightening sequence and the torque values applied to 

each fastener. This can be useful for future maintenance, adjustments, or 

troubleshooting. 

9. Follow Manufacturer's Guidelines: 

Always refer to the manufacturer's recommendations and guidelines for 

tensioning their specific fasteners. Different fasteners may have unique 

procedures or requirements. 

Consider Preload and Relaxation: 

Depending on the application, you might need to account for preload (initial 

tension) and relaxation (loss of tension over time) of the fastener. This is 

especially important in applications where maintaining consistent tension is 

critical. 

It's important to note that tensioning procedures can vary significantly based on 

the specific industry, application, and type of fastener. Therefore, always consult 

relevant engineering specifications, manufacturer recommendations, and any 

industry standards applicable to your specific situation. 

 

What are the errors to avoid when tensioning fasteners? 

Tensioning fasteners is a critical process that, when done improperly, can lead to 

performance issues, safety hazards, or even catastrophic failures. Here are some 

common errors to avoid when tensioning fasteners: 

1. Over-Tightening: 

Applying excessive torque or tension beyond the recommended specifications 

can lead to thread stripping, deformation of components, or even the fastener 

breaking. This can weaken the joint and compromise its integrity. 

 

 



2. Under-Tightening: 

Failing to apply sufficient tension can result in loose connections, which can lead 

to components separating, vibration-induced fatigue, and reduced performance 

of the assembly. 

3. Uneven Tightening: 

Unevenly applying torque or tension to fasteners can cause uneven stress 

distribution across the joint. This can lead to distortion, warping, or localized 

failure of the components. 

4. Not Following Recommended Sequence: 

Neglecting to follow the specified tightening sequence, especially for multiple 

fasteners on a component, can lead to uneven tension distribution and affect 

the overall stability and performance of the assembly. 

5. Ignoring Manufacturer Guidelines: 

Failing to adhere to the manufacturer's recommendations for torque values, 

lubrication, and other important guidelines specific to the fastener can result in 

unreliable connections. 

6. Lack of Cleanliness: 

Applying fasteners to dirty, contaminated, or corroded surfaces can hinder 

proper contact and tension. Clean and prepare mating surfaces before 

tensioning. 

7. Incorrect Lubrication: 

Using the wrong type or amount of lubrication can lead to inaccurate torque 

readings and unpredictable tension levels. 

8. Improper Tool Usage: 

Using an incorrect torque wrench, not calibrating tools, or using worn-out tools 

can lead to inaccurate tensioning, potentially causing fastener failure. 

 



9. Not Accounting for Relaxation: 

Many fasteners experience a loss of tension over time due to factors like 

settling, thermal expansion, and material relaxation. Failing to account for this 

can result in joints becoming loose over time. 

10. Not Considering Preload: 

In applications where preloading (initial tension) is critical, not achieving the 

required preload can compromise the integrity and performance of the joint. 

11. Using Damaged Fasteners: 

Using fasteners with damaged threads or other defects can result in unreliable 

connections and decreased joint strength. 

12. Ignoring Environmental Factors: 

Environmental conditions such as temperature fluctuations, humidity, and 

corrosive substances can affect tension retention and joint integrity. These 

factors should be considered during tensioning. 

13. Guessing or "Feeling" Tightness: 

Relying on intuition to determine the appropriate tension is not accurate or 

reliable. Always use calibrated tools and follow recommended procedures. 

14. Not Documenting Tensioning Process: 

Failing to record the tightening sequence, torque values, and any deviations 

from standard procedures can make it difficult to troubleshoot or replicate the 

process in the future. 

To avoid these errors, it's crucial to follow manufacturer guidelines, adhere to 

engineering specifications, and use appropriate tools and procedures for 

tensioning fasteners in each specific application. 

 

 

 



What is the procedure for tensioning fasteners when using 

hydraulic tensioners? 

 

Tensioning fasteners using hydraulic tensioners involves a specific procedure to 

ensure proper and consistent tension is applied to the fasteners, which is crucial 

for maintaining the integrity of the joint. Here's a general outline of the 

procedure: 

1. Preparation: 

Gather all the necessary equipment, including the hydraulic tensioners, hydraulic 

pump, hoses, pressure gauge, and appropriate fasteners. 

Make sure the hydraulic system is in good working condition and properly 

calibrated. 

Ensure the surfaces of the fastener components are clean and free from debris, 

rust, or contaminants. 

2. Selection of Tensioners: 

Choose the appropriate size and type of hydraulic tensioner for the fasteners 

you are working with. The tensioner should match the size and specifications of 

the fastener and joint being tensioned. 

3. Mounting Tensioners: 

Position the hydraulic tensioner over the fastener in the joint. Ensure that the 

load cell of the tensioner is aligned with the axis of the fastener. 

If needed, apply lubrication to the threads of the fastener to minimize friction 

during tensioning. 

4. Connecting Hydraulic System: 

Connect the hydraulic pump to the tensioner using the appropriate hoses and 

fittings. 

Ensure the connections are tight and leak-free to prevent pressure loss during 

tensioning. 



5. Applying Tension: 

Gradually operate the hydraulic pump to apply pressure to the tensioner. This 

will stretch the fastener and induce tension in the joint. 

Use the pressure gauge to monitor the hydraulic pressure. Follow the 

manufacturer's recommended pressure values for the specific fastener and joint 

type. 

6. Achieving Target Tension: 

Continue applying pressure until the desired tension is achieved. This tension 

should be determined based on engineering specifications or guidelines, 

considering factors like material properties and joint requirements. 

Some tensioners are equipped with indicators that show when the proper 

tension is reached, while others may require pressure readings to be compared 

against a tension chart. 

7. Locking and Seating: 

Once the desired tension is achieved, hold the tensioner in position and lock it 

to maintain the tension. 

In some cases, you might need to use additional tools or methods to secure the 

fastener, such as jam nuts or locking devices. 

8. Pressure Release and Removal: 

Carefully release the pressure from the hydraulic pump and disconnect the 

hoses. 

Double-check that the tensioner is properly secured and the fastener is in its 

intended position. 

If applicable, recheck the tension after a certain time period to account for 

relaxation or settling of the joint. 

9. Quality Control and Documentation: 

Inspect the joint to ensure proper alignment and seating of the fasteners. 



Keep detailed records of the tensioning process, including the applied pressure, 

time, date, and any observations. 

10. Post-Tensioning Verification: 

If feasible, perform tension verification tests using ultrasonic, magnetic, or other 

non-destructive testing methods to confirm the applied tension. 

Remember that the procedure may vary depending on the specific type of 

hydraulic tensioner, the fastener and joint materials, and the engineering 

specifications. Always refer to the manufacturer's guidelines and the engineering 

standards relevant to your specific application. 

 

What are any issues to avoid when tensioning fasteners with 

hydraulic tensioners? 

 

 

Tensioning fasteners with hydraulic tensioners can be an effective method for 

achieving accurate and consistent tension in bolted joints. However, there are 

several issues and mistakes that should be avoided to ensure a successful 

tensioning process and maintain the integrity of the joint. Here are some key 

issues to watch out for: 

1. Over-Tensioning or Under-Tensioning: 

Applying too much tension can lead to fastener and joint damage, distortion, or 

failure. 

Insufficient tension can result in loose joints, reduced load-bearing capacity, and 

joint separation. 

2. Incorrect Tensioner Selection: 

Using the wrong size or type of tensioner can lead to improper tension and 

compromised joint integrity. 



Always select tensioners that match the specifications of the fastener and joint 

being tensioned. 

3. Lack of Proper Calibration: 

Hydraulic tensioners and pumps need to be properly calibrated to ensure 

accurate pressure readings and tensioning. 

Failure to calibrate can lead to inaccurate tensioning and potential joint failure. 

4. Inaccurate Pressure Readings: 

Relying solely on pressure readings without considering the actual tension in the 

fastener can result in inaccurate tensioning. 

Tensioners with load indicators or gauges directly measuring tension are 

preferred. 

5. Inadequate Surface Preparation: 

Dirty, rusted, or contaminated fastener surfaces can affect the accuracy of the 

tensioning process. 

Clean and properly prepared surfaces are essential for achieving consistent 

tension. 

6. Improper Lubrication: 

Insufficient or excessive lubrication can affect the friction during tensioning, 

leading to inaccurate tension values. 

Follow manufacturer recommendations for lubrication. 

7. Ignoring Manufacturer Guidelines: 

Each tensioner and fastener has specific usage guidelines provided by the 

manufacturer. 

Ignoring these guidelines can lead to incorrect tensioning or equipment 

damage. 

 



8. Uneven Loading: 

Uneven pressure application or misalignment of the tensioner can lead to 

uneven loading on the fastener and joint. 

Ensure the tensioner is properly aligned and evenly loaded. 

9. Insufficient Verification: 

Failing to verify tension after the initial application can lead to tension loss due 

to factors like relaxation or settling of the joint. 

Periodic re-tensioning or tension verification is important. 

10. Poor Record Keeping: 

Keeping accurate records of tensioning procedures, pressure readings, and 

other relevant information is crucial for quality control and maintenance. 

11. Inadequate Training: 

Proper training is essential for operators to understand the tensioning process, 

equipment operation, and safety protocols. 

Untrained operators can lead to errors and unsafe practices. 

12. Ignoring Safety Measures: 

Hydraulic tensioning involves high pressures that can be hazardous if not 

handled correctly. 

Always follow safety guidelines, wear appropriate personal protective 

equipment, and use proper safety procedures. 

13. Rushing the Process: 

Tensioning should be done carefully and systematically. Rushing through the 

process can lead to errors and incorrect tensioning. 

14. Disregarding Environmental Conditions: 

Extreme temperatures, humidity, or other environmental factors can impact the 

tensioning process. 



Consider these conditions and adjust the process accordingly. 

By avoiding these common issues and following manufacturer guidelines and 

best practices, you can ensure a successful tensioning process and maintain the 

reliability of bolted joints. 

 

 

 


