BOLTCALC Results

This analysis was completed on Monday, March 23, 2026, at 10:50 AM

PROJECT TITLE
Engine Mounting Assembly Analysis

COMMENTS

Joint subjected to a shear force and requires a residual clamp force for functional
reasons. No axial force is applied to the joint and hence no fatig

JOB REFERENCE: Example Analysis

CALCULATION REFERENCE: 1

LOAD CASE: 1

REQUESTOR: Example Analysis

ANALYST: Bill Eccles

FASTENER THREAD DETAILS
Thread Details: M12 x 1.75 Coarse Thread

Fastener Diameter = 12.000 mm
Thread Pitch = 1.750 mm
Fastener Shank Diameter = 12.000 mm
Basic Thread Pitch Diameter = 10.863 mm
Basic Thread Root Diameter = 9.853 mm

ADDITIONAL THREAD/FASTENER DETAILS
Fastener is being tightened by rotating the head
Nut outer bearing diameter = 22.500 mm

Fastener Head Outer Bearing Diameter = 22.500 mm
Fastener Head / Nut Inner Bearing Diameter = 13.000 mm
Diameter related to the Thread Stress Area = 10.358 mm
Thread Stress Area = 84.267 mm?
Thread Root Area = 76.247 mm?
Fastener Shank Cross Sectional Area = 113.097 mm?
Friction Diameter of Bolt Head/Nut = 17.750 mm

FASTENER PROPERTY DETAILS

Standard for Fastener Material:

ISO 898-1 Mechanical properties of fasteners made of carbon steel and alloy steel.
Property Class or Fastener Grade = 10.9

Fastener Yield Strength 940.00 N/mm?2

Fastener Modulus of Elasticity 206000.00 N/mm?

Fatigue Endurance Limit for the Fastener 48.88 N/mm?

Note: The Fatigue Endurance Limit of the fastener is based

upon the thread being rolled before heat treatment.

JOINT DETAILS

Clamped Length for the Joint = 75.50 mm

Clamped Length to Diameter ratio = 6.29

Load Introduction Level Factor = 0.50

Joint Material Modulus of Elasticity - See Multi-Plate Analysis Results for Details
Amount of Embedding within the Joint = 0.029000 mm

Friction value between Joint Plates 0.200
Limiting Surface Pressure for the Material - See Multi-Plate Analysis Results for
Details

DETAILS OF APPLIED FORCES

Axial force = 0.00 N

Direct shear force = 2500.00 N
Force required to prevent shear movement = 12500.00 N
Force required for functional reasons = 4000.00 N
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Lower value of the applied dynamic force

BOLT AND JOINT RESILIENCES

Fastener Resilience

Joint Resilience

Fastener Extension under the Preload
Joint Compression under the Preload
Angle of Turn of Nut/Bolt Head

Load Factor

Load Factor adjusted for Load Introduction

JOINT ASSEMBLY DETAILS
Tightening Details:

Tightening Factor determined from preload variations due to friction and torque value

scatter
Tightening Factor

0.00 N

4.035E-6 mm/N
2.485E-6 mm/N
0.135698 mm
0.083565 mm
45.106 degrees
0.381

0.191

2.52

This Tightening Factor as been calculated based upon the following values:

Thread Friction Details:

Black oxide steel external thread, no finish on steel internal thread, no lubricant.

Minimum Thread Friction Value
Maximum Thread Friction Value
Head Friction Details:

Black oxide steel nut or bolt,
Minimum Nut/Bolt Head Friction Value
Maximum Nut/Bolt Head Friction Value
Specified Minimum Torque Value

Mean Torque Value

Specified Maximum Torque Value
Tightening Tool Accuracy Specified

Minimum Prevailing Torque Value
Maximum Prevailing Torque Value

0.120
0.150

no oil, machined steel bearing surface.

0.120

= 0.150

55.000 Nm
63.500 Nm
72.000 Nm

= 0.000 %
Nylon/polyester patch prevailing torque element included

The Bolt Preloads calculated using the above

Minimum Bolt Preload
Maximum Bolt Preload

BOLT TIGHTENING ANALYSIS

Tightening Torque specified by the user
Total Tightening Torque

Torque needed to extend the fastener

Torque needed to overcome thread friction
Torque needed to overcome nutface friction

1.500 Nm
21.000 Nm
values are:
13330.385 N
33633.002 N

72.000 Nm
72.000 Nm
9.368 Nm
25.313 Nm
35.819 Nm

Nylon/polyester patch prevailing torque element included

Prevailing Torque Value Specified
Torque to reach fastener yield strength

JOINT ANALYSIS RESULTS
Maximum Fastener Preload
Minimum Fastener Preload

Direct Force that would Yield the Fastener

Preload Loss due to Embedding
Maximum Clamping Force required
Minimum Clamping Force required
Surface Pressure under the Nut Face

Induced Alternating Stress in the Fastener

Maximum Fastener Force

Minimum Residual Force on the Joint
Force reducing Clamp Force on the Joint
Force increasing the Fasteners Tension
Tensile Stress due to Preload

Von-Mises Stress (Tensile/Torsional Stress)

Percentage of Yield Strength Utilised

MULTI-PLATE JOINT ANALYSIS RESULTS

1.500 Nm
148.326 Nm

33633.00 N
13330.39 N
79210.52 N
4448 .34 N
52853.36 N
20948.34 N
89.56 N/mm?
0.00 N/mm2
33633.00 N
8882.04 N
0.00 N

0.00 N
399.13 N/mm?2
453.54 N/mm?2

= 48.25 %
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Total Number of Items Comprising the Joint =11

Inner Bearing Diameter of Nut/Tapped Part = 13.000 mm
Outer Bearing Diameter of Nut/Tapped Part = 22.500 mm
Joint Item: 1 Washer

Joint Item Type: Boss/Bush of Diameter 30.000 mm

Hole Details:

Modulus of Elasticity for the Joint Item

Thickness of
Diameter for
Diameter for

the Joint Item
Bearing Calculations - Face A
Bearing Calculations - Face B

Circular Hole of Diameter 13.

Bearing Area
Bearing Area
Surface Pressure
Surface Pressure
Limiting Surface
Surface Pressure
Surface Pressure

Joint Item:
Joint Item Type:
Hole Details:

of Face A
of Face B

on Face A
on Face B
Pressure of the Material
Design Margin on Face A
Design Margin on Face B

2 Outer Support

Plate/Sheet

Circular Hole of Diameter 14.

Modulus of Elasticity for the Joint Item

Thickness of the
Diameter for
Diameter for
Bearing Area
Bearing Area
Surface Pressure
Surface Pressure
Limiting Surface
Surface Pressure
Surface Pressure

Joint Item:

Joint Item

Bearing Calculations - Face A
Bearing Calculations - Face B
of Face A
of Face B

on Face A
on Face B
Pressure of the Material
Design Margin on Face A
Design Margin on Face B

3 Tube Fixing

000 mm

208000.000 N/mm?
3.000 mm

22.500 mm
25.964 mm
264.876 mm?
375.526 mm?
126.977 N/mm?
89.562 N/mm?2
500.000 N/mm?

= 3.938

= 5.583

000 mm

= 70000.000 N/mm?
= 2.500 mm

= 25.964 mm

= 28.464 mm

= 375.526 mm?

= 482.396 mm?

89.562 N/mm?2
69.721 N/mm?
120.000 N/mm?
1.340
1.721

Joint Item Type: Boss/Bush of Diameter 40.000 mm
000 mm

Hole Details:

Circular Hole of Diameter 13.

Modulus of Elasticity for the Joint Item

Thickness of the
Diameter for
Diameter for
Bearing Area
Bearing Area
Surface Pressure
Surface Pressure
Limiting Surface
Surface Pressure

Surface Pressure

Joint Item:

Joint Item

Bearing Calculations - Face A
Bearing Calculations - Face B
of Face A
of Face B

on Face A
on Face B
Pressure of the Material
Design Margin on Face A
Design Margin on Face B

4 Tube

208000.000 N/mm?2
3.000 mm
28.464 mm
25.000 mm
482.396 mm?
289.812 mm?
69.721 N/mm?
116.051 N/mm?2
500.000 N/mm?2
7.171

4.308

Joint Item Type: Boss/Bush of Diameter 25.000 mm
000 mm

Hole Details:

Circular Hole of Diameter 16.

Modulus of Elasticity for the Joint Item

Thickness of the
Diameter for
Diameter for
Bearing Area
Bearing Area
Surface Pressure
Surface Pressure
Limiting Surface
Surface Pressure
Surface Pressure

Joint Item

Bearing Calculations - Face A
Bearing Calculations - Face B
of Face A
of Face B

on Face A
on Face B
Pressure of the Material
Design Margin on Face A
Design Margin on Face B

71000.000 N/mm?
25.000 mm
25.000 mm
25.000 mm
289.812 mm?
289.812 mm?
116.051 N/mm?
116.051 N/mm?
500.000 N/mm?
4.308

4.308
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Joint Item: 5 Tube Fixing

Joint Item Type: Boss/Bush of Diameter 40.000 mm

Hole Details: Circular Hole of Diameter 12.500 mm

Modulus of Elasticity for the Joint Item = 210000.000 N/mm?

Thickness of the Joint Item = 3.000 mm
Diameter for Bearing Calculations - Face A = 25.000 mm
Diameter for Bearing Calculations - Face B = 28.464 mm
Bearing Area of Face A = 289.812 mm?
Bearing Area of Face B = 503.601 mm?

116.051 N/mm?
66.785 N/mm?
500.000 N/mm?
4.308
7.487

on Face A
on Face B
Pressure of the Material
Design Margin on Face A
Design Margin on Face B

Surface Pressure
Surface Pressure
Limiting Surface
Surface Pressure
Surface Pressure

Joint Item: 6 Inner Support

Joint Item Type: Boss/Bush of Diameter 45.000 mm

Hole Details: Circular Hole of Diameter 13.000 mm

Modulus of Elasticity for the Joint Item = 70000.000 N/mm?

Thickness of the Joint Item = 2.500 mm
Diameter for Bearing Calculations - Face A = 28.464 mm
Diameter for Bearing Calculations - Face B = 28.464 mm
Bearing Area of Face A = 503.601 mm?
Bearing Area of Face B = 482.396 mm?

66.785 N/mm?
69.721 N/mm?
150.000 N/mm?
2.246
2.151

on Face A
on Face B
Pressure of the Material
Design Margin on Face A
Design Margin on Face B

Surface Pressure
Surface Pressure
Limiting Surface
Surface Pressure
Surface Pressure

Joint Item: 7 Tube Fixing

Joint Item Type: Boss/Bush of Diameter 40.000 mm

Hole Details: Circular Hole of Diameter 14.000 mm

Modulus of Elasticity for the Joint Item = 210000.000 N/mm?

Thickness of the Joint Item = 3.000 mm
Diameter for Bearing Calculations - Face A = 28.464 mm
Diameter for Bearing Calculations - Face B = 25.000 mm
Bearing Area of Face A = 482.396 mm?
Bearing Area of Face B = 314.159 mm?

69.721 N/mm?
107.057 N/mm?2

on Face A
on Face B

Surface Pressure
Surface Pressure

Limiting Surface
Surface Pressure
Surface Pressure

Pressure of the Material
Design Margin on Face A
Design Margin on Face B

500.000 N/mm?2
7.171
4.670

Joint Item: 8 Tube

Joint Item Type: Boss/Bush of Diameter 25.000 mm

Hole Details: Circular Hole of Diameter 15.000 mm

Modulus of Elasticity for the Joint Item = 71000.000 N/mm?

Thickness of the Joint Item = 25.000 mm
Diameter for Bearing Calculations - Face A = 25.000 mm
Diameter for Bearing Calculations - Face B = 25.000 mm
Bearing Area of Face A = 314.159 mm?
Bearing Area of Face B = 314.159 mm?
Surface Pressure on Face A = 107.057 N/mm?
Surface Pressure on Face B = 107.057 N/mm?
Limiting Surface Pressure of the Material = 500.000 N/mm?
Surface Pressure Design Margin on Face A = 4.670

Surface Pressure Design Margin on Face B = 4.670

Joint Item: 9 Tube Fixing
Joint Item Type: Boss/Bush of Diameter 40.000 mm
Hole Details: Circular Hole of Diameter 12.500 mm

4 of



BOLTCALC Results

Modulus of Elasticity for the Joint Item
Thickness of the Joint Item

Diameter for Bearing Calculations - Face A
Diameter for Bearing Calculations - Face B
Bearing Area of Face A

Bearing Area of Face B

Surface Pressure on Face A

Surface Pressure on Face B

Limiting Surface Pressure of the Material
Surface Pressure Design Margin on Face A
Surface Pressure Design Margin on Face B

Joint Item: 10 Outer Support
Joint Item Type: Plate/Sheet

208000.000 N/mm?2
3.000 mm
25.000 mm
28.464 mm
314.159 mm?
503.601 mm?
107.057 N/mm?
66.785 N/mm?
500.000 N/mm?
4.670

7.487

Hole Details: Circular Hole of Diameter 13.000 mm

Modulus of Elasticity for the Joint Item
Thickness of the Joint Item =
Diameter for Bearing Calculations - Face A
Diameter for Bearing Calculations - Face B
Bearing Area of Face A

Bearing Area of Face B

Surface Pressure on Face A

Surface Pressure on Face B

Limiting Surface Pressure of the Material
Surface Pressure Design Margin on Face A
Surface Pressure Design Margin on Face B

Joint Item: 11 Washer

71000.000 N/mm?
2.500 mm
28.464 mm
25.964 mm
503.601 mm?
396.732 mm?
66.785 N/mm?
84.775 N/mm?
150.000 N/mm?2
2.246

1.769

Joint Item Type: Boss/Bush of Diameter 30.000 mm
Hole Details: Circular Hole of Diameter 13.000 mm

Modulus of Elasticity for the Joint Item =
Thickness of the Joint Item =
Diameter for Bearing Calculations - Face A
Diameter for Bearing Calculations - Face B
Bearing Area of Face A

Bearing Area of Face B

Surface Pressure on Face A

Surface Pressure on Face B

Limiting Surface Pressure of the Material
Surface Pressure Design Margin on Face A
Surface Pressure Design Margin on Face B =

Total Joint Resilience =
Total Joint Thickness =

SUMMARY OF T HE RESULTS

FASTENER CLAMP FORCE ANALYSIS

Maximum Fastener Preload =
Maximum Clamping Force required
Design Margin =
CONCLUSION

The fastener will fail to provide sufficient

FASTENER OVERLOADING ANALYSIS

Direct Force that would Yield the Fastener =
Maximum Fastener Force
Design Margin
CONCLUSION

208000.000 N/mm?2
3.000 mm
25.964 mm
22.500 mm
396.732 mm?
264.876 mm?
84.775 N/mm?2
126.977 N/mm?2
500.000 N/mm?2
5.898

3.938

2.4846E-6 mm/N
75.500 mm

33633.00 N
52853.36 N
0.64

preload.
79210.52 N

33633.00 N
2.36

The force in the fastener will not exceed its yield strength

based on the data entered.

FASTENER FATIGUE FAILURE ANALYSIS
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Fatigue Endurance Limit for the Fastener = 48.88 N/mm?
Induced Alternating Stress in the Fastener = 0.00 N/mm?
Design Margin 1000.00

CONCLUSION
The fastener should not sustain fatigue failure based
upon the data entered.

SUMMARY OF MULTI-PLATE BEARING STRESS ANALYSIS

The summary presented below is for the highest stressed
joint surface, specifically the surface that has the
minimum Design Margin.

Limiting Surface Pressure for the Material
Maximum Surface Pressure

Design Margin

CONCLUSION

120.00 N/mm?
89.56 N/mm?
1.34

The surface pressure calculated is within the quoted maximum value.

OVERALL CONCLUSIONS

Insufficient clamp force is present and changes are advisable

if a reliable joint design is to be achieved. The changes could
include redesign of the joint, a reduction in the applied forces
or residual force requirement. Alternatively, an increase in the
minimum preload available could be achieved by changing the
tightening method and/or increasing the grade/property class

of the fastener and/or the thread size.

RECOMMENDATIONS/NOTES
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