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Calculation of Rod Bolt Strength
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Abstract: In this article, it is assumed that under the action of an external force, various stresses
arise in the bolt joint rod. For example, when only a tensile force is applied to the bolt rod, the
bolt is strongly tensioned, and when no external force is applied to the bolt rod, the bolt is
stretched, when a tensile force is applied to the bolt rod from the outside, when the force in the
bolted joint is directed perpendicular to the axis, when the acting force creates a bending moment
on the bolt shaft, and the stresses were determined when calculating the bolt end connections.
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Introduction: Under the influence of an external force, various stresses arise in the rod of a
bolted connection.

In this case, the magnitude of stresses in the stern depends on the direction of external forces and
is determined as follows;

Figure 1

a) Let only a tensile force act on the bolt shaft. To do this, we can take as an example a hook that
IS not too tight and not stressed (Fig.1).

Under the influence of an external force, various stresses arise in the bolted connection rod, the
magnitude of which depends on the direction of the external forces and is determined as follows;
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Figure 2

Its threaded part is checked for elongation under the action of an external force R along the d-
diameter:

b) The bolt is tightened tightly, and no external force acts on the rod (Fig.2).

P 4p

6=WS[6] d1= m

This includes the bolts used to slide and secure the closed transmission cover. As a result of
tightening, tensile and torsional stresses arise in the bolt shaft, while the stresses created by the
external tensile force

_ 4p
 md?
The torsional tension created by the torque in the rod thread is:

Tp _0,5Pd,tg(e +p)

p
T=—=
w 0,2d}

Total (equivalent) voltage in the stern

Gon =62 +372 =6 /1+3(%)2

t _ 0,5Pd,tg(p +pH)md?
6  (md}/16)4P

here,

For metric threads with relatively large pitches: d, ~ 1.1ds B = 2°30!, p! = 9°45!
provided that% ~ 0,5.In that d,, o, p' for accepted values 6,,, = 1,36

Therefore, the value of the total force R acting on the bolt shaft when tensile and torsional forces
are applied is recommended to be taken as indicated above, where the tension value is
determined as follows:

0, = 1,30 =

<|6
ndf_[]

Design diameter of threaded bolt d; = /5.2Py mm. (6).
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Here, [6] = 6,/ [S] — permissible tensile stress for a bolt. 6,,— yield strength of the bolt
material; [S] is the safety factor, its value is taken according to depending on the nature of the
load, diameter and material of the bolt.

The bolt is pulled out, and a tensile force is applied to the bolt shaft from the outside. Examples
of this are bearing units in a closed gear, lids of sealed containers under pressure (Fig.3). Air or
liquid does not come out of the connection groove when the bolt is pulled out by force Pc, but
due to the external force P,, the bolt rod is stretched by the amount Al b.

X1 1)

7

Figure 3

When calculating the strength of a bolt in connections, torque is taken into account, as a result
the bolt must be pulled with the following force.

In this case, the connection parts are compressed, i.e. Al, = Al,. (1— Figure).
The result is the total value of the forces actingoncj. Py = P + P; (13) will

The elongation and compression of the connection parts is influenced by the external force P;, at
which P; power to the rod, bolt, the rest (1 - power connection details (1 — P; ) influences. In
this case, the total force acting on the shutter rod

Pyy = P + P, will

The diameter of the bolt can be determined using formula (1.6), the value of the safety factor is
selected according to table 1.2.

d) In a bolted connection, the force is directed perpendicular to the axis. In this case, the bolt can
be installed in two different ways.

1) There is a gap between the bolt and the part, and the external force is balanced by friction
between the parts (Fig. 4). The magnitude of the force acting on the bolt

kP,
~ Fiz
here: P; - external force: f - coefficient of friction between parts: k= 1.4...2 - coefficient of
caution: i - number of sections: z - number of bolts.
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A threaded bolt acts in tension and torsion, resulting in a calculation strength values P,=1/3P
will be. The diameter of the bolt is determined by formula (1.6). Figure 4

&\\\‘\‘\\ lll
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Figure 4

2) There is no gap between the bolt and the part (Fig. 4). The shank of such bolts is tested for
shear stress, and its diameter is determined as follows;

4p

d= |———
TiZ[Tyec]

e). The acting force creates a bending moment in the rod member. When the surface of the part
connecting to the surface of the nut is uneven (Fig. 1.4) or when using bolts made in the form of
hooks with a head not specified in the standard, in addition to the tensile force, a bending
moment is created. in its stem. Therefore, when calculating such bolts, in addition to the tensile
force, it is necessary to pay attention to the bending moment. Tensile stress:

P
(T[dk/4)

If x =d, If 0,.-P/(0,1/d%

6 =

4) Stress created by bending moment: g, = ) 1/d

2) when the value of the angle a is small, the value of the stress in the bend is determined as
follows, taking into account the additional deformation caused by this bending:

M
~ Eda /2y

ar

Here, : M=El/p, p = %6 s W, =

0-31" =
1
d/2

The smallest value of these determined stresses is taken as the design bending stress. The general
conditions for bolt strength are as follows:

6= 61 + 63r = [6] (8)
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Figure 5

Calculations show that the ratio of these stresses = Sor & 7.5 equals Therefore, the bending stress

sharply reduces the strength of the bolt shank. Therefore in such conditions it is better to use as
few bolts as possible.

Calculation of end connection bolts. Clamping connections are designed for fastening parts to
shafts, axles, cylindrical columns and are formed by tightening the bolts themselves (Fig.6).

/4

Figure 6

At one end of the lever prepared for this purpose there is a hole for the installation of a shaft, its
diameter is easily adjusted to the shaft by a slot for the purpose, and by tightening the bolts it is
compressed, and it is firmly fixed to the shaft. In this case, the moment of friction force arising
between the surface of the hole and the surface of the shaft from the lever must be equal to or
greater than the moment of external force (20% more), that is:

fFd=120QI
As a result, the force generated on the surface of the terminal with the shaft:
F=12Q1/fd*

where: f — friction coefficient; d — shaft diameter, — 1 — lever arm. If we assume that the lever
with the terminal pin is fixed in a hinged position at point 0, then the condition for maintaining
the equilibrium position of the terminal connection will be as follows, i.e. the sum of the
moments about point O is obtained:
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Pez(a+5)—PS=0**
From here the value of the force P, required to pull the bolt is determined:
p.— Pd
T QRa+d):z
will be equal to Considering formulas :
P.Z=P
Using formulas the amount of force required to tighten the bolt is determined as follows:
P, =12QI/fdz (9)

Conclusion: Thus, to calculate the bolts of terminal connections, the force P required to tighten
the bolts is determined. Then their strength is calculated using the method given in b), i.e.

O = g <101 (10)

4

The main advantage of clamp connections is that the lever can be positioned at any angle,
creating a keyless connection, and is relatively easy to assemble and repair. The disadvantage is
that these connections are unreliable (especially under the influence of variable forces).

REFERENCES

1. R.N.Tojiboyev va A.Jo‘rayev “Mashina Detallari” “O‘qituvchi” Toshkent-2002y.

2. Salomovna O. N., Allanazarovich A. N., Serabovich T. S. Interaction of Materials Resistance
Science With Other General-Military Disciplines In Engineering Specialties //Annals of the
Romanian Society for Cell Biology. — 2021. — T. 25. — Ne. 6. — C. 2250-2257.

3. Khudainazarov, S., Mavlanov, T., Qosimov, J., & Nurova, O. (2020, June). Forced vibrations
of high-rise buildings. In IOP Conference Series: Materials Science and Engineering (Vol.
869, No. 5, p. 052047). I0OP Publishing.

4. Kurbanov S. B., Nurova O. S., Salomova M. S. Basing dimensions of frontal plug corner
cutter //ASIAN JOURNAL OF MULTIDIMENSIONAL RESEARCH. —2021. — T. 10. — Ne.
4. —C. 893-896.

5. Baxtiyorovich K. S., Nurova O. S. Traction Resistance of the Front Plow Angle //American
Journal of Engineering, Mechanics and Architecture (2993-2637). — 2023. — T. 1. — Ne. 10. —
C. 350-355.

6. Nurova O. S. METHODOLOGY OF PREPARING STUDENTS FOR SCIENTIFIC
RESEARCH WITH THE HELP OF LABORATORY TRAINING ON THE TOPIC
“GEARS” //Educational Research in Universal Sciences. — 2022. — T. 1. — No. 6. — C. 422-
424,

7. SUYUNOVA Yulduz Axmatovna Texnik mexanika fanida talabalarning amaliy bilimlarini

. Irgashev D. B. et al. High softening performance indicators of plug-softener //IOP
Conference Series: Earth and Environmental Science. — IOP Publishing, 2023. — T. 1284. —
Ne. 1. - C. 012032.

9. Irgashev D. B. Analysis of Machines Providing Liquid Fertilizer to the Root System of
Orchard and Vine Seedlings //American Journal of Engineering, Mechanics and Architecture
(2993-2637). — 2023. — T. 1. — Ne. 10. — C. 356-362.

10. Irgashev D. B., Buriyev M. Analysis of the Coils Used in Soil Drilling //American Journal of
Engineering, Mechanics and Architecture (2993-2637). — 2023. — T. 1. — Ne. 10. — C. 302-
308.

170 journal of Engineering, Mechanics and Architecture www. grnjournal.us



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

171

Irgashev D. B. Basing the Constructional Parameters of the Plug-Softener that Works
Between the Garden Rows //Journal of Research in Innovative Teaching and Inclusive
Learning. — 2023. - T. 1. — Ne. 3. — C. 14-19.

Irgashev D. B. CALCULATION OF THE STRENGTH OF WINGED JOINTS //JOURNAL
OF THEORY, MATHEMATICS AND PHYSICS. —2023. —T. 2. — Ne. 7. - C. 1-6.

Irgashev D. B. COUPLINGS USED IN MECHANICAL ENGINEERING AND THEIR
IMPORTANCE //JOURNAL OF ENGINEERING, MECHANICS AND MODERN
ARCHITECTURE. —2023. - T. 2. — Ne. 7. - C. 1-10.

Mamatov F. M. et al. BOG ‘QATOR ORALARINI ISHLOV BERADIGAN QIYA
USTUNLI ISHCHI ORGANLARNI PARAMETRLARNI NAZARIY ASOSLASH
/IJOURNAL OF ENGINEERING, MECHANICS AND MODERN ARCHITECTURE. —
2023. - T.2.—Ne. 5. - C. 42-45.

Mamatov F. et al. Justification of the bottom softening parameters of working organ with a
sloping column //E3S Web of Conferences. — EDP Sciences, 2023. — T. 434. — C. 03010.

Irgashev D. THEORETICAL JUSTIFICATION OF THE LONGITUDINAL DISTANCE
OF A PLUG-SOFTENER THAT WORKS WITHOUT TURNING THE SOIL BETWEEN
GARDEN ROWS //Science and innovation. — 2023. — T. 2. — Ne. D11. — C. 482-487.

Begmurodvich, Irgashev Dilmurod. "Development and Problems of Vineyard Network in
Uzbekistan." Web of Synergy: International Interdisciplinary Research Journal 2, no. 1
(2023): 441-448.

Irgashev D. B., Buriyev M. Analysis of the Coils Used in Soil Drilling //American Journal of
Engineering, Mechanics and Architecture (2993-2637). — 2023. — T. 1. — Ne. 10. — C. 302-
308.

Bekmurodovich I. D. TECHNICAL CLASSIFICATION OF MACHINES THAT TILL THE
SOIL BETWEEN ROWS OF VINEYARDS //Uzbek Scholar Journal. — 2022. — T. 10. — C.
369-379.

Irgashev D. BOF KATOP OPAJIAPUT'A MIIJIOB BEPUIIIJJA TAKOMMWJIJIAIITAH
TUTYT-IOMIHATKUYHUHI TEXHUK TAXJIMJIN //Science and innovation. — 2022. — T.
1.— No. D7.—-C. 330-336

Bekmurodovich I. D. TECHNICAL CLASSIFICATION OF MACHINES THAT TILL THE
SOIL BETWEEN ROWS OF VINEYARDS //Uzbek Scholar Journal. — 2022. — T. 10. — C.
369-379.

Irgashev D. B., Buriyev M. Theoretical Justification of the Forces Generated on the Cylinder
Surface of a Double Row Cat //American Journal of Engineering, Mechanics and
Architecture (2993-2637). — 2024. — T. 2. — Ne. 2. — C. 157-162.

Irgashev D. B. AGROTECHNICAL REQUIREMENTS FOR DEEP TILLAGE WITHOUT
TURNING THE SOIL /HAYYHOE OBECIIEYEHUE YCTOMYMBOI'O PA3BUTHUS
ATPOITPOMBIILIIJIEHHOI'O KOMITJIEKCA. — 2021. — C. 591-594.

Wprames /. b. u np. bOF' KATOP OPAJIAPMHU TEKNC ATJJAPMACJIAH NIIJIOB
BEPA/IUI'AH KUA YCTYHJIU IOMIHATKUYHU PAMA KOHCTYPYKHOUACHUIA
KOMJIAIIIMIIT ACOCJIAIII /BARQARORLIK VA YETAKCHI TADQIQOTLAR
ONLAYN ILMIY JURNALI. —2022. — T.2.—Ne. 11. — C. 138-146.

Irgashev D. B., Ganiev B. G. Based On Longitudinal Distance Of Sloped Column Working
Bodies Working Between Garden Rows //American Journal of Engineering, Mechanics and
Architecture (2993-2637). — 2023. — T. 1. — No. 9. — C. 48-51.

Irgashev D. B., Safarov A. A. TUPROQQA AGDARGICHSIZ ISHLOV BERADIGAN
ISHCHI ORGAN KONSTRUKSIYLARI VA ULARGA QO’YILAGAN TALABLLAR
//Analysis of International Sciences. — 2023. — T. 1. — Ne. 3. — C. 6-12.

Journal of Engineering, Mechanics and Architecture www. grnjournal.us



