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Tab.1 Geometrical parameters of threaded connection mm
d d, P H h

1 36 31.670 4 3.464 2.165

2 36 32.536 4 3.464 1.732

3 36 33.402 4 3.464 1.299

4 36 32.752 3 2.598 1.624

5 36 33.835 2 1.732 1.083
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Fig.1 FEM model of the Threaded Connection
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2.1
4F
o= d,2 (1)
F ,N:d, ,mm ;o ,MPa,
, 9.813 MPa, ,
0.817 MPa, )
5.315 MPa, 2 ; ) (1) o
2
Tab.2 Comparison of statics parameters
/kN /mm /MPa /MPa 1%
4 31.67 5.078 5.315 4.67
s 4.67% , ,
2.2
3 2 3 o 2 3
:h=2.165 mm Lh=1.732 mm  h;=1.299 mm

’ o

(a) h;=2.165 mm (b) h,=1.732 mm (¢) h;=1.299 mm

2
Fig.2 Stress distribution of threaded connection under different thread depth

3
Tab.3 Maximum stress on thread root at different thread depth

/mm /MPa

1 2.165 9.813

2 1.732 20.142

3 1.299 28.190
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Fig.3 Location logo of threaded connection
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Fig.4 Stress on different location of thread root when
h=2.165 mm
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5

Fig.5 Stress distribution at different threadpitch

4

Tab.4 Maximum stress on thread root at different threadpitch

/mm /MPa
1 4 9.813
4 3 21.489
5 2 28.717
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(a) Fi=4 kN (b) F,=8 kN (¢) F;=12 kN

6
Fig.6 Stress distribution at different loads

5
Tab.S5 Maximum stress on thread root at different threadpitch

/kN /MPa /x10* mm
4 9.813 7.432
8 19.616 14.32
12 29.427 21.48
6 5 )
’ ) , o F,=8 kN
Fi=4 kN 2  ,F=12 kN
Fi=4 kN 3, ,
3
M36 , 3 3 3
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FEM Analysis of the Effect of Thread Pitch and Depth on
Strength of the Threaded Connection

Tu Wenbing,He Haibin, Wang Xiaoxin,Zou Yinhui,Zhou Haohao

(School of Mechatronics and Vehicle Engineering, East China Jiaotong University , Nanchang 330013, China)

Abstract: The threaded connection is a common parts connection in mechanical industry, and its connection
strength has great influence on the reliability of the parts connection relationship. To study the influence factors
of the strength of threaded connection, the finite element models of bolt—nut thread connection withthreetypes of
thread depth, threetypes of pitch and threetypes of load were established. The influence of the thread depth,
pitch and loading on the strength of threaded connection was analyzed from the stress of thread root and the axi-
al deformation of bolt. The results showed that the thread root stress is inversely proportional to the thread depth
and pitch, and the bolt axial deformation has direct ratio relations with loading, which provides theoretical basis
for improving the strength of threaded connection.
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