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Options
1
2 0 19 0 52 52 52 12

Material Option: 2

Knuckle Material:
CPC

Aluminum
CPC

Aluminum
CPC

Aluminum
CPC

Aluminum
CPC

Aluminum
CPC

Aluminum
CPC

Aluminum

Variable 1st (Caliper) 2nd (Bearing) 3rd (Strut) 4th (LTR) 5th (RTTR) 6th (FTTR) 7th (WSS)
27.60 23.80 27.60 27.60 27.60 27.60 #N/A

HI D I.D.  (Use hole in knuckle) (mm) 14.5 12.5 14.5 14.5 14.5 14.5 6.5
Wt Wall Thickness Calculation 6.55 5.65 6.55 6.55 6.55 6.55 #N/A
F Clampload (Use proof load) (N) 95,000 70,000 95,000 95,000 95,000 95,000 #N/A
M Material Tensile Yield 240.00 240.00 240.00 240.00 240.00 240.00 240.00
B Fastener Size (mm) 14 12 14 14 14 14 0

What is the Fastener Type? Regular or Heavy Duty ? Heavy Duty Heavy Duty Heavy Duty Heavy Duty Heavy Duty Heavy Duty Regular
What is the Bolt Thread Pitch ? Coarse or Fine ? Coarse Coarse Coarse Coarse Coarse Coarse Coarse

1st Caliper
2nd Bearing
3rd Strut Bracket
4th Longitudinal Tension Rod
5th Rear Transversal Tension Rod
6th Front Transversal Tension Rod
7th Wheel Speed Sensor

Variable 1st (Caliper) 2nd (Bearing) 3rd (Strut) 4th (LTR) 5th (RTTR) 6th (FTTR) 7th (WSS)
Sp 219.32 217.28 219.32 219.32 219.32 219.32 #N/A

Bolt Size M14 x 2 M12 x 1.75 M14 x 2 M14 x 2 M14 x 2 M14 x 2 #N/A
Minimum Thread Length at Knuckle 16.41 13.83 16.41 16.41 16.41 16.41 #N/A

Aluminum Allowable Surface Pressure (1.1 x tensile yield stress) (ASP=264)
Is the calculated surface pressure < Allowable Surface Pressure? Yes Yes Yes Yes Yes Yes #N/A

Calculated surface pressure (MPA)

Material

Answers

Fastening Strategy Options

OUTPUT

Joint Stress Analysis

BJ Data

Cast Nodular Iron (B)
CPC Aluminum

Interface

- - ----

O.D.  (Use washer O.D. or flange bearing O.D or bushing sleeve O.D.) (mm)BOD

INPUT

-

Input
Joint 
Data

Caliper
(Shear Force)

Bearing/WSS
(Translational Force)

OD of bushing sleeve

ID of bushing sleeve or
clearance hole, whichever
is larger.  In this case, use 
the diameter of the clearance hole

Bearing O.D. is less 
than Flange O.D.

(See Fastener detail drawing)

Global BOM Row Selection

Flange BearingFlange BearingFlange BearingFlange Bearing Flange Bearing Flange Bearing Flange Bearing

Options
1
2

Select Material Option: 2 Material:
CPC

Aluminum
CPC

Aluminum
CPC

Aluminum

Variable 1st (UBJ) 2nd (LBJ) 3rd (STRG)
U Undercut + 1 mm past First Thread 4.50 4.50 4.00
R1 Ball Joint Gage Radius; Large End of Taper (mm) 9.30 12.25 7.4630
B Length of Taper Engagement (mm) 26.00 33.00 22.70
A Ball Center to Boss Surface (mm) 26.00 32.00 20.00

Tratio Taper Ratio 6 6 6
F Service Load - Max Stud Radial Load (N) 0 0 14,286

Interface Fx Fy Fz
UBJ
LBJ

STRG -2,169 -14,120 2,358

Variable 1st (UBJ) 2nd (LBJ) 3rd (STRG)
BHNk Minimum Knuckle Hardness (BHN) 98 98 98

Sb Knuckle Bearing Yield Strength (MPa) - Min BHN 990 990 990
Syp Minimum Knuckle Yield Strength (MPa) 240 240 240
Ek Elastic Modulus, Knuckle (MPa) 71,451 71,451 71,451
Es Elastic Modulus, Stud (MPa) 200,000 200,000 200,000
µk Poisson's Ratio, Knuckle 0.330 0.330 0.330
µs Poisson's Ratio, Stud 0.290 0.290 0.290

R2 Boss Outer Radius; Large End of Taper (mm) 20.69 27.25 16.60 = R1*((1.2*(Sb/Syp))^0.5) 16.60199
Stress Due to Service Load (F) 0 0 -196
Sy p / Stress @ OD (Req'd > 1.20) 1.200 1.200 1.200
Stud Draw-in at Initiation of Yield (mm) 1.289 1.698 1.034 = Tratio*Sb*R1*(1-R1

2/R2
2)*(1/Ek)*((1+R1

2/R2
2)/(1-R1

2/R2
2)+µk)+(1-µs)/(Es))

Pyield Bearing Pressure to Initiate Yield @ Taper (MPa) 395 395 395 = .5*Sb*(1-R1
2/R2

2)
Syield Bearing Stress @ Yield (MPa) -395 -395 -395 = -Pyield

St @ R1 Tensile Stress @ Taper I.D. Due to Py ield (MPa) 595 595 595 = Pyield*((R1
2+R2

2)/(R2
2-R1

2))
St @ R2 Tensile Stress @ Boss O.D. Due to Py ield (MPa) 200 200 200 = 2*Pyield*R1

2/(R2
2-R1

2)
Syield/2 One-Half Bearing Stress @ Yield (MPa) -197 -197 -197 = Pyield/2

K Factor With Taper-to-Boss Interface Preloaded 5.200 6.722 4.889 = B2/(2B+3*A)
q Half Angle (Degree) 4.763642 4.764 4.764 = tan(0.5/Tratio)

Variable 1st 2nd 3rd
Minimum Req'd Stud Draw-In (mm) 0.645 0.849 0.517
Is Min Draw-In ³ 0.5 Draw-In to Initiate Yield Yes Yes Yes If "No", Check Calc
Is Knuckle Yield Strength ³ 1.2 x Tensile Stress @ Boss O.D. Yes Yes Yes If "No", Increase R2
Is Service Load Stress £ 0.5 Bearing Stress at Yield Yes Yes Yes If "No", Increase Length of Engagement

R4 Knuckle Hole Size (mm) 9.246 12.179 7.420
R2 Boss Outer Radius; Large End of Taper (mm) 20.69 27.25 16.60
R3 Boss Inner Radius; Small End of Taper Minimum (mm) 15.03 20.30 11.65
H Hoop Thickness (mm) 8.00 8.00 8.00
T Boss Thickness (mm) 30.50 37.50 26.70
Θ Taper Angle 9.5273 9.5273 9.5273

Project Name or #: XXXX Tapered Joint Analysis
Material

Material Data

BJ Data

Calculations

Cast Nodular Iron (B)
CPC Aluminum

Best Practice Answers

Knuckle Boss Dimensions

Service Load-Max Stud Radial Load (N)

INPUT

OUTPUT

Input Max Loads

A

B

U

F

R1

H

R3

R2

T

R4

q

Global BOM Row Selection

Input
Ball Joint

Data
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Quickly calculate

Ø Bolt information include preload and torque of different 

tightening process
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analytical simulation numerical simulation experimental verification

understanding of 
- basic mechanisms
- recognizing 
  relationships between
  parameters
- nonlinearities

quantification of
- inhomogeneities of
  stresses, deflections
- local effects
- nonlinearities 

ensuring of
- behavior in reality
- covering all 
  uncertanties
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