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Torque values listed in this book are based on 
mathematical calculations and experimental data. The 
values are valid only when the matched strength system 
listed is used. 

The torque values listed are for dry*, uncoated bolts; 
variables such as oil, or other lubrications, as well as 
assembly factors, may alter these values and must be 
taken into consideration. 

Since all applications differ, it is suggested that the 
listed torque values be used as a guideline and that only 
through actual in place testing can the true torque-tension 
value be generated. 

Socket Products
Socket depth limits maximum torque. Torque figures are 
based on 80% of maximum torque for a given key size. 

It is recommended to use standard socket head 
capscrews or hex head capscrews for critical 
applications.

*Note: Unless otherwise listed.

Disclaimer
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Introduction to Matched 
Strength Fastening System

A matched strength fastening system is essential to a reliable and 
properly functioning bolted joint.

A matched system consists of quality components identified as the Cap-
screw, Nut, and Washer of equal strengths. The strength of the system 
used will be determined by the requirements of the joint.

The Capscrew
The Capscrew is one of the main components to the system. The 
majority of the load is placed on this component. In order for the 
capscrew to function properly, it must be stretched. When stretched, 
the capscrew acts like a rubber band expanding and contracting with 
the movement of the bolted joint keeping a consistent load on the joint. 
This stretch is accomplished by pre-loading the capscrew using the 
recommended torque values from the specific fastener manufacturer. 
This pre-load is referred to as the clamp load.

The Nut
The nut is another key component of a fastening system. The hex nut 
maintains the load needed on the system. When using a nut and a 
capscrew of matched strength, the system will perform as designed 
when installed using calibrated torque equipment.
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The Washer
The final and most important 
component is the flat washer. 
Washers aide in effectively 
distributing the load generated by 
the capscrew and nut, allowing for 
reduced strain on the capscrew. 

The washer also offers a “true” hole 
for the capscrew bearing surface 
to rest on. This “true” hole prevents 
base material from cutting into the 
underhead radius of the capscrew 
preventing premature failure of the 
system.

There are two common types of flat washers; Soft and Thru-
Hardened. Soft washers are suitable for fastener applications up to 
120,000 psi tensile strength (SAE Grade 5). Thru-Hardened washers 
should be used for all applications including and above 120,000 psi 
tensile strength (Grade 5).
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Production Grade Capscrews vs. 
Maintenance Engineered Capscrews

Not all capscrews are created equal. Each capscrew is designed 
for a specific purpose. There are two main categories of 
capscrews: Production Grade Capscrews  
and Maintenance Grade Capscrews.

Production Grade Capscrews include standard grades of 
capscrews such as SAE Grades 2, 5, and 8. These capscrews are 
typically used in initial equipment assembly, and minor equipment 
maintenance. Production Capscrew fastening systems benefit 
the most from original equipment manufacturing and production 
because every component is at its “nominal” condition.

Maintenance Grade Capscrews include fastening systems such 
as Tru-Torq®, and Tuff-Torq®. As machines are used, the quality 
and overall performance will degrade over time. Components 
of machines will warp, deform, shrink, and expand. This is 
where the Maintenance Grade Fastening Systems will aide 
in re-assembly when equipment breaks down or undergoes 
routine maintenance. These systems are designed with machine 
degradation in mind. Although they are often manufactured to the 
same minimum industry standards as production grade systems, 
product specifications are enhanced to accommodate the varying 
situations. Examples include: minimum tensile strengths, increased 
clamp loads, friction control, fatigue resistant thread profiles, and 
dimensional enhancements.
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Torque Adjustments

Thread Locking Compounds Lubricants

• Less torque is required 
•  Depending on what type 

of lubricant, decrease 
approx. 20% - 30% 

Tightening by the Head

• More torque is required 
•  Increase by approx.  

15% - 20% 

Tapped Hole

• More torque is required 
•  Increase by approx.  

35% - 40% 

• Increase the torque 

approximately 20% when 

using the permanent 

compound

• Decrease the torque 

approximately 20% when 

using the removable compound

4



Torque Adjustments continued

When an extension is used with a torque wrench, adjust-
ments to the torque readings must be made; otherwise, 
over-tightening will occur.

The distance ‘E’ as shown below, from the center of the drive 
socket to the center of the extension must be added to the 
torque value reading.

The following equation can be used to make these adjust-
ments:

Required Torque *      L    
 E + L  = Torque Wrench Reading where:

     L is in inches
     E is in inches
     Torque is in lb.-in, lb.-ft, or Newton-Meters

An example of this equation is shown below:
Required Torque = 105 lb-ft
E = 6 inches
L = 24 inches
Torque Wrench Reading = 105 *     24    

 6 + 24  = 84 lb-ft

E L
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Inch 
Standard 
Fastening 
Systems
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Tru-Torq® Hex Head Capscrew

Dimensional Information

Properties

Ultimate Tensile Strength: 180,000 psi
Proof Load: 150,000 psi
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Tru-Torq® Hex Head Capscrew 
Fastening System
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Tuff-Torq® Hex Head Capscrew 

Properties

Ultimate Tensile Strength: 150,000 psi
Proof Load: 120,000 psi

Dimensional Information

T
UF F T ORQ

LAWSON
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Tuff-Torq® Hex Head Capscrew  
Fastening System 
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Grade 8 Hex Head Capscrew

Properties

Ultimate Tensile Strength: 150,000 psi
Proof Load: 120,000 psi

Dimensional Information

Possible Grade 8 Hex Nut Markings

XX
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Continued on next page

Grade 8 Hex Head Capscrew Fastening System
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Grade 8 Hex Head Capscrew 
Fastening System continued
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B7 Alloy Heavy Hex Bolts

Dimensional Information

Properties

Ultimate Tensile Strength: 125,000 psi
Yield Strength: 105,000 psi

B7

XX

2H
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Grade 5 Hex Head Capscrew

Dimensional Information

XX

Properties

Ultimate Tensile Strength: 120,000 psi (1/4" - 1" dia.)
        105,000 psi (Over 1" - 1-1/2" dia.)
Proof Load: 85,000 psi (1/4" - 1" dia.)
   74,000 psi (Over 1" - 1-1/2" dia.)

Possible Grade 5 Hex Nut Markings
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Grade 5 Hex Head Capscrew Fastening System
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Grade 2 Hex Head Capscrew

Properties

Ultimate Tensile Strength: 74,000 psi (1/4" - 3/4" dia.)
      60,000 psi (Over 3/4" - 1-1/2" dia.)
Proof Load: 55,000 psi (1/4" - 3/4" dia.)
   33,000 psi (Over 3/4" - 1-1/2" dia.)

Dimensional Information

XXXX
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Grade 2 Hex Head Capscrew Fastening System
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316 and 18-8 Stainless Steel 
Hex Head Capscrews

Properties

Ultimate Tensile Strength: 100,000 psi (1/4" - 5/8" dia.)
       85,000 psi (Over 3/4" - 1-1/2" dia.)
Yield Strength: 65,000 psi (1/4" - 5/8" dia.)
         45,000 psi (Over 3/4" - 1-1/2" dia.)

Dimensional Information
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316 and 18-8 Stainless Steel 
Hex Head Capscrews

Lawson’s 316 and 18-8 Stainless Steel Capscrew Torque Values are published wet. 
These Values are given with Lubri-Temp used as the lubricant.
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Premium Socket Products

Premium Flat    Premium
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Commercial Grade Socket Products
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Stainless Steel Socket Head Capscrews
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General Locknut Information

Continued on next page
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General Locknut Information continued
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Metric 
Standard 
Fastening 
Systems
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Metri-12 Hex Head Capscrew

Properties

Ultimate Tensile Strength: 1,242 MPa (180,000 psi)
Proof Load: 1,040 MPa (150,000 psi)

Dimensional Information
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Metri-Torq® Hex Head Capscrew

Properties

Ultimate Tensile Strength: 1,040 MPa (150,000 psi)
Proof Load: 830 MPa (120,000 psi)

Dimensional Information
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10.9 Hex Head Capscrew

Properties

Ultimate Tensile Strength: 1,040 MPa (150,000 psi)
Proof Load: 830 MPa (120,000 psi)

Dimensional Information

XX
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8.8 Hex Head Capscrew

Dimensional Information

Properties

Ultimate Tensile Strength: 830 MPa (120,000 psi)
Proof Load: 600 MPa (87,000 psi)

Continued on next page
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*Note: Unless otherwise listed.

8.8 Hex Head Capscrew 
Fastening System continued
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A4 and A2 Stainless Steel Hex Head Capscrews

*Note: Unless otherwise listed.

Dimensional Information

Properties
Ultimate Tensile Strength: 830 MPa (120,000 psi)
Proof Load: 600 MPa (87,000 psi)

Lawson’s A2 and A4 Stainless Steel Capscrew Torque Values are published wet. 
These values are given with Lubri-Temp used as the lubricant.
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Commercial Grade Metric Socket Products

*Note: Unless otherwise listed.

Property Class 8.8 Low
Head Socket Capscrew

Property Class 12.9
Socket Set Screw

Property Class 12.9
Socket Shoulder Screws
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*Note: Unless otherwise listed.

Metric Stainless Steel Socket Products
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Platings and Finishes
Plating/Finish Color Characteristics and Uses

Black Oxide Lustre Black
A chemical immersion process that 
does not add to thickness. Good 
wearing qualities.

Blue/Clear 
Zinc

Bright  
Silver/Bluish

Commonly used popular finish 
combining good rust-resisting 
qualities, appearance and 
economy. Less porous than yellow.

Dacromet Dull Gray

Coating for use in high-strength 
fastener applications where 
there is no chance of hydrogen 
embrittlement.

MagnaGuard Lustre Gray

Coating for usin in high-strength 
fastener applications where 
there is no chance of hydrogen 
embrittlement.

Galvanized Dull Gray
Good rust resistant but not 
recommended for smalls screws 
due to its tendency to clog threads.

Stainless 
Steel

Bright Silver
Not a coating. Appearance of 
stainless steel.



Notes
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