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Introduction  

Thank you for purchasing the Skidmo re-Wilhelm MZ-100 Bolt 

Tension Calibrator. Our  improved lightweight  design builds on 

over 50 years of industry leading experience in bolt tension 

measurement and  calibration  while maintaining the accuracy, 

reliability, ease of use and  technical support tha t you have 

come to  expect from Skidmore -Wilhelm.  

Typical Testing Applications  

The calibrator  can be used to measure fastener tension in  a 

wide variety of applications including but not limited to:  

¶ Calibration of tightening tools, pre -installation verifica tion, 

rotational capacity test s and other fastener tests.  

¶ The calibrator is compatible with all  tightening tools 

including : manual and  impact wrenches,  

pneumatic/ hydraulic / electric wrenches and hydraulic 

tensioners , etc.    

¶ Fastener  elements  that can be tes ted include:  hex bolts, 

threaded studs, tension control (TC) bolts, Direct Tension 

Indicating (DTI) washers , anchor bolts, lock nuts , etc.  

Safety  

Safety First. Read all instructions, warnings and 

cautions carefully.  Follow all safety precautions 

to avoid  personal injury or property damage 

during use. Skidmore -Wilhelm cannot be responsible for 

damage or injury resulting from unsafe  product use, lack of 

maintenance or incorrect product and/or system operation. 

Contact Skidmore -Wilhelm when in doubt as to th e proper 

safety precautions and operations. Failure to follow the proper 

safety procedures can cause equipment damage  and /or  

personal injury.  
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Principle of Operation  

The calibrator is a n oil filled  hydraulic load cell with a hole 

through the center  of the  piston  & body . A sample bolt , nut , 

and washer , as shown in Figure 1, are installed thru  the piston 

hole  using the a ppropriately sized adaptors .  

As the nut is tightened, the bolt stretches and the piston 

applies a  compressive force to the hydraulic oil  contained 

between the piston and calibrator body . This force causes  a 

pressure increase in the hydraulic  oil that is proportional to the 

increase in bolt tension . A specially calibrated gage measures 

the  pressure and  provides  a reading of equivalent tensi le force  

developed in the bolt.   

 

 

 

Figure 1, Typical Calibrator Cross -Section  

 



 
www.skidmore -wilhelm.com  

 

 
4  

© Copyright 2009 Skidmore -Wilhelm, Tungsten Capit al Partners LLC 

 All rights reserved including illustrations.  

Revision: 2/20 10     Printed in USA 

Calibrator Setup  & Operation  

Mounting the Calibrator  

The calibrator should be securely fastened to a rigid I -beam or 

column flange using the supplied wing screws  as shown in 

Figure 2. 

 

Caution: Do not over tighten wing screws .   

 

 

 
 

Figure 2, Typical Column Mounting  
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Installing Optional Torque Reaction Kit  

A torque reaction kit that mounts to the calibrato r is required 

for all tightening tools with reaction arms. See Figure 3. Torque 

reaction kits can be purchased from Skidmore -Wilhelm. Please 

contact us to determine the proper kit for your application.  

Caution: Reacting against an object  other than  the 

torque reaction kit  can damage the calibrator and /or 

cause personal injury . Keep hands away from pinch 

points during tightening operations.  

Install the torque reaction kit per the instructions supplied with 

the kit. Make sure to also follow the wrench manufacturerõs 

operating and  safety instructions.  

 
 

Figure 3, Typical Setup of Torque Reaction Kit  
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Installing Adaptors   

Select the appropriate size and type of adaptor plate and 

bushing for the fastener assembly to be tested.  Skidmore -

Wilhelm can supply a wide array of adaptors to suit your 

application.  

Mount  the adaptor 

plate into the 

counter -bore on 

the front of the 

calibrator using four 

supplied ¼ -20 hex 

bolts . Snug tighten 

the m ounting b olts.  

Align the flats of the bushing to the flats of the piston pocket  

and insert  the adaptor bushing . See Figure 6. 

Make sure that the bushing is fully seated  in the 

pocket . 

 
Figure 6, Installation of Adaptor Plate and Bushing  

 

 

Figure 5, Typical Hex 

Adaptor Bushing  

 

 

Figure 4, Typical 

Adaptor Plate  
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Installing the Fastener Assembly to be Tested  

Install fastener assembly to be tested as follow s:  

¶ Insert the  threaded end of the bolt thru the adaptor 

bushing  from the back side of the calibrator.  

¶ Install the washer and nut on plate side.  See Figure 7.  

¶ Snug tighten and you are ready for testing.  

 
Figure 7, Installation of Fastener Assembly to be Tested  
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How to Read the  Gage  

The  calibrator gage measure s bolt tension  in units of pounds 

force (lbf) . Dials with metric force units  are also available .  

Many engineering  specifications use units of kips . Co nvert ing 

kips to pounds force i s simple : 

1 kip = 1000 lbf  

Gage D ial Scale  Resolution  

The large marks are in increments of 10,000 lbf  and the s mall 

marks are in increments of 2000 lbf  as shown in Figure 8. 

Red & Green Lines  

These lines represent the minimum installed bolt tension  for the 

most  common ASTM A325 & A490 structural bolts.  They are for 

reference purposes only. Please r efer to the Structural Bolting 

Handbook  or your project specifications to determine the 

proper bolt tension requirements.  

 
Figure 8, Example of How to Read Gage Dial  


