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List of 34 Threaded Bolted Joints Formulas

Threaded Bolted Joints *

Bolt Dimensions (&

1) Core Diameter of Bolt given Maximum Tensile Stress in Bolt @

Open Calculator @

P

() * Obma

a 12.02255mm = 9990N
(%) - 88N/mm>

B -

2) Core Diameter of Bolt given Shear Area of Nut K
A Open Calculator (%'

Q-3

226mm?

@ 11.98967mm =
T - 6mm
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3) Core Diameter of Bolt given Tensile Force on Bolt in Shear @
f Open Calculator (%'

4d. =Py, ————
B tb T+ Ssy - h

3
7+ 132.6N/mm? - 6mm

@ 11.99063mm = 9990N -

4) Core Diameter of Bolt given Tensile Force on Bolt in Tension C‘n

Open Calculator @

9990N
@ 11.98854mm — \/
r  265.5N/mm>

4 3

5) Nominal Diameter of Bolt given Diameter of Hole inside Bolt @

Bd=+/di+d:
. \/1 C

@ 15mm = \/(Qmm)2 + (12mm)?

Open Calculator (&
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6) Nominal Diameter of Bolt given Height of Standard Nut G'

h Open Calculator (%'

7) Nominal Diameter of Bolt given Stiffness of Bolt ['_,1

Open Calculator @

ky’)-1-4

Bd= \/L
E- =

3.17E"5N/mm - 115mm - 4
14.974 =
B 14.97437mm \/ 207000N /mm: - 7

8) Nominal Diameter of Bolt given Wrench Torque @

M ¢ Open Calculator (&'
dd = ————
. 0.2-P;
49500N*mm
a 15mm =
0.2 - 16500N
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Joint Analysis (&'

9) Amount of Compression in Parts Joined by Bolt @

. Open Calculator '
P; pen Calcu

16500N
B 11— LN
1500N /mm

10) Elongation of Bolt under Action of Pre Load @

Pi Open Calculator (&
4 O, —
. b kb7
16500N
B0 0.05205mm = -
3.17E"5N/mm

11) Factor of Safety given Tensile Force on Bolt in Tension @

S Open Calculator @
yt

70
fo=—.42. =
4 de Py

265.5N/mm?
9990N

B0 3.00574 = % - (12mm)? -
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12) Maximum Tensile Stress in Bolt @

Ptb Open Calculator (%'

9990N

T (12mm)?

B 88.33099N /mm> =

13) Primary Shear Force of Eccentrically Loaded Bolted Connection @

P Open Calculator (&'
(Py) = —

n
B0 3000N = —120201\1

14) Yield Strength of Bolt in Shear given Tensile Force on Bolt in Shear @

f Open Calculator (%'

B Sy =Pu- 7T.ds.h

3

- 12mm - 6mm

B0 132.4965N /mm> = 9990N -

15) Yield Strength of Bolt in Tension given Tensile Force on Bolt in Shear

K

Syt = 2 Ptb : fs Open Calculator (%'
yt — m-de.-h
B 264.993N /mme = 2 999N 3

- 12mm - 6mm
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16) Yield Strength of Bolt in Tension given Tensile Force on Bolt in
Tension @

Open Calculator %'
f pen Calcu

BSy=4 Py —>

7"' .

C

3

B0 264.993N /mm> = 4 9990N - -
7+ (12mm)

Load and Strength Characteristics &

17) Imaginary Force at Center of Gravity of Bolted Joint given Primary
Shear Force @

P = (Pl,) ‘n Open Calculator (&
@ 12000N = 3000N - 4

18) Number of Bolts given Primary Shear Force @

P Open Calculator (&
=
Py
D:- 12000N
~ 3000N

a © calculatoratoz.com. A softusvista inc. venture!



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/en/yield-strength-of-bolt-in-tension-given-tensile-force-on-bolt-in-tension-calculator/Calc-8633
https://www.calculatoratoz.com/en/imaginary-force-at-center-of-gravity-of-bolted-joint-given-primary-shear-force-calculator/Calc-8646
https://www.calculatoratoz.com/en/number-of-bolts-given-primary-shear-force-calculator/Calc-8647
https://www.calculatoratoz.com/en/yield-strength-of-bolt-in-tension-given-tensile-force-on-bolt-in-tension-calculator/Calc-8633
https://www.calculatoratoz.com/en/load-and-strength-characteristics-Calculators/CalcList-4416
https://www.calculatoratoz.com/en/imaginary-force-at-center-of-gravity-of-bolted-joint-given-primary-shear-force-calculator/Calc-8646
https://www.calculatoratoz.com/en/number-of-bolts-given-primary-shear-force-calculator/Calc-8647

Threaded Bolted Joints Formulas... 8/15

19) Pre Load in Bolt given Amount of Compression in Parts Joined by Bolt

K

Pi =35 -k Open Calculator (&
(¢}

B 16500N = 11mm - 1500N /mm

20) Pre Load in Bolt given Elongation of Bolt @

Pi — Sb . (kb,) Open Calculator (&'

B 15850N = 0.05mm - 3.17E°5N/mm

21) Pre Load in Bolt given Wrench Torque @

M, Open Calculator (%'
mp.
Br 0.2-d
49500N*mm
1 N =
a 6500 0.2 - 15mm

22) Resultant Load on Bolt given Pre Load and External Load @

Py, = P; + AP Open Calculator (%'

@ 19000N = 16500N + 2500N
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23) Stiffness of Bolt given Thickness of Parts Joined by Bolt @

- d2 -E Open Calculator (&

Bt ="

7 (15mm)? - 207000N /mm?
4 -115mm

B 318086.3N /mm =

24) Tensile Force on Bolt given Maximum Tensile Stress in Bolt @

s

Ptb = otmax - Z ’ d?‘,

Open Calculator (&

BR 9952.566N = 88N /mm? - % . (12mm)?

25) Tensile Force on Bolt in Shear @

Ss Open Calculator (&'
BPw=7-d.-h- —
fs
132.6N/mm?>
B 9997.804N = 7 12mm - 6mm - 3
26) Tensile Force on Bolt in Tension @
)
T S " Open Calculator (9
Pyp=—-d2. =
4 f
265.5N /mm?

B3 10009.11N = % - (12mm)? - -
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27) Thickness of Parts Held Together by Bolt given Stiffness of Bolt @

d2 Open Calculator (%'

-
1_
B'- T

7 - (15mm)? - 207000N /mm?

B 115.3941mm = -
4-3.17E"5N/mm

28) Wrench Torque Required to Create Required Pre Load @

Mt =0.2- Pi -d Open Calculator (%'
a 49500N*mm = 0.2 - 16500N - 15mm

29) Young's Modulus of Bolt given Stiffness of Bolt C‘n

Be-

kb ) 1-4 Open Calculator @

< T

3.17E"5N/mm - 115mm - 4
(15mm)? - 7

B0 206293.1N /mm: =

Nut Dimensions

30) Diameter of Hole Inside Bolt @

5 5 Open Calculator (&
d; = /d* — d

@ 9mm = \/(15mm)2 — (12mm)?
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31) Height of Nut given Shear Area of Nut @

A
b=
7T M dc
9226mm’
B 5.994836mm = ST
- 12mm

32) Height of Nut given Strength of Bolt in Shear @

f
h=Pg - — >
tb Tr'dc'Ssy

3

@ 5.995316mm = 9990N - ———— 132.6N/mm?

33) Height of Standard Nut (&'
Bh-038-d
a 12mm = 0.8 - 15mm

34) Shear Area of Nutr_‘J
A. = T- dc ° h

@ 226.1947mm? = 7 - 12mm - 6mm
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Open Calculator @

Open Calculator @

Open Calculator (&'

Open Calculator @


https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/en/height-of-nut-given-shear-area-of-nut-calculator/Calc-8637
https://www.calculatoratoz.com/en/height-of-nut-given-strength-of-bolt-in-shear-calculator/Calc-8641
https://www.calculatoratoz.com/en/height-of-standard-nut-calculator/Calc-8643
https://www.calculatoratoz.com/en/shear-area-of-nut-calculator/Calc-8635
https://www.calculatoratoz.com/en/height-of-nut-given-shear-area-of-nut-calculator/Calc-8637
https://www.calculatoratoz.com/en/height-of-nut-given-strength-of-bolt-in-shear-calculator/Calc-8641
https://www.calculatoratoz.com/en/height-of-standard-nut-calculator/Calc-8643
https://www.calculatoratoz.com/en/shear-area-of-nut-calculator/Calc-8635

Threaded Bolted Joints Formulas... 12/15
Variables Used

e AP Load due to External Force on Bolt (Newton)
e A Shear Area of Nut (Square Millimeter)
o d Nominal Bolt Diameter (Millimeter)

« d4 Diameter of Hole inside Bolt (Millimeter)
« d. Core Diameter of Bolt (Millimeter)
. 5b Elongation of Bolt (Millimeter)

e E Modulus of Elasticity of Bolt (Newton per Square Millimeter)
« fg Factor of Safety of Bolted Joint

 h Height of Nut (Millimeter)
e k Combined Stiffness of Bolt (Newton per Millimeter)
 ky,' Stiffness of Bolt (Newton per Millimeter)

« | Total Thickness of Parts held together by Bolt (Millimeter)
e M; Wrench Torque for Bolt Tightening (Newton Millimeter)

e N Number of Bolts in Bolted Joint
e P Imaginary Force on Bolt (Newton)

« P4’ Primary Shear Force on Bolt (Newton)

° Pb Resultant Load on Bolt (Newton)

 P; Pre Load in Bolt (Newton)

e Py, Tensile Force in Bolt (Newton)

. Ssy Shear Yield Strength of Bolt (Newton per Square Millimeter)
. Syt Tensile Yield Strength of Bolt (Newton per Square Millimeter)

« 8. Amount of Compression of Bolted Joint (Millimeter)
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e Ot;ax Maximum Tensile Stress in Bolt (Newton per Square Millimeter)
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Constants, Functions, Measurements used

e Constant: pi, 3.14159265358979323846264 338327950288
Archimedes' constant

e Function: sqgrt, sqrt(Number)
Square root function

e Measurement: Length in Millimeter (mm)
Length Unit Conversion C‘:

e Measurement: Area in Square Millimeter (mm?)
Area Unit Conversion @

e Measurement: Force in Newton (N)
Force Unit Conversion @

e Measurement: Torque in Newton Millimeter (N*mm)
Torque Unit Conversion @

¢ Measurement: Stiffness Constant in Newton per Millimeter (N/mm)
Stiffness Constant Unit Conversion @

e Measurement: Stress in Newton per Square Millimeter (N/mm?)
Stress Unit Conversion @
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Check other formula lists

¢ Design of Clamp and Muff Retaining Rings and Circlips

Coupling Formulas @ Formulas ['_‘:

e Design of Cotter Joint « Riveted Joints Formulas (&'
Formulas @ o Seals Formulas @

» Design of Knuckle Joint e Threaded Bolted Joints
Formulas @ Formulas @

e Packing Formulas @ « Welded Joints Formulas (&'
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