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Behavior of Tension Clamp in Rail Fastening System
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Abstract In a situation in which importance of rail fastening system is growing with increasing the construction of
concrete track, an accident of tension clamp(the component of rail fastening system) breaking has been recently
occurred. This results from various factors such as field condition, operating agency, running condition, traffic
frequency and so on. Thus, the study for the behavior of tension clamp is required. In this paper, an experiment and
finite element analysis(FEA) have been performed to analyse the mechanical behavior of tension clamp. The stress
and displacement of tension clamp have been analyzed as the clamping force through a laboratory test, and they were
compared with FEA results. Furthermore, the stress and displacement of the tension clamp are derived from train load
condition applying the verified model, and the fatigue vulnerability of the tension clamp is identified through stress
analysis.

Keywords : Concrete Track, Finite Element Analysis(FEA), Mechanical Behavior, Rail Fastening system,
Tension Clamp
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(a) Fastener Assembly

(b) Tension clamp

Fig. 2. Rail Fastener[4]
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%7]'01] fﬂrE‘r Eﬂ’ﬁ %%J“_J‘.Oﬂ tﬂ—/lgg]__‘: %a% /}jsc:}gi Tension Poisson's Ratio 0.313
7S & 4 ATk Clamp Bulk Modulus (MPa) 187.170
Tensile strength, Yield (MPa) 1,590 ~ 2,750
Shear Modulus (MPa) 79,970
1,200 ~ P —e— Angled Young's Modulus (MPa) 9,832.5
---#--- Point2 ) Poisson’s Ratio 0.4
—-©— Point3 Guide
1000 - ; Bulk Modulus (MPa) 16,388
—_ ——O—- Point 4 Plate
d‘: Shear Modulus (MPa) 3,511.6
% 800 Spring stiffness (kN/mm) 500
» -° . Poisson's Ratio 0.49
2 Rail Pad
2 60 Bulk Modulus (MPa) 2,4893
2 o Shear Modulus (MPa) 50.12
2 400 Spring stiffness (kN/mm) 22.5
= X Poisson's Ratio 0.48
g Elastic Pad
> 500 Bulk Modulus (MPa) 55.617
Shear Modulus (MPa) 2.2547
0 . Young's Modulus (MPa) 200,000
100 Poisson's Ratio 0.26
Base Plate
Torque (Nm) Bulk Modulus (MPa) 138,890
Shear Modulus (MPa) 79,365

Fig. 4. Relation of Torque and Stress
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(a) Whole View
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(b) Front View

Fig. 8. Deformation Contour of Tension Clamp under
Initial Clamping Force
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Fig. 9. Von-Mises Stress of Tension Clamp under
Initial Clamping Force
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Table 2. Von-Mises Stress of Tension Clamp under
Initial Clamping Force

Point 1 Point 2 Point 3 Point 4

Von-Mises

1,761 1,277 550 471
Stress (MPa)

C: Initial force
auter

Type: Equivalent (on-Mises) Stress
Unit: MPa

Tirne: 1

2015-10-09 @ 12:20

6550.6 Max
20721
13485
6118
27758
12594
5714
25.925
11762
5.3367 Min

(a) Whole View

c 1 lhalfur(e

Typ Eq walent (von-Mises) Stress
Unit: MP:

Time: 1

2015-10-09 27 1217

6550.6 Max
20721
13485
6118
27758
12594
57.14
25.925
11.762
5.3367 Min

(b) Plan view(hottom)

3749.8MPa

2090.4MPa
1754.5MPa

354.8MPa

(c) Stress Distribution in the Cross-section(Point 1)

Fig. 10. Von-Mises Stress Contour of Tension Clamp
under Initial Clamping Force
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Table 4. Von-Mises Stress of Tension Clamp in Curved

Track
s Von-Mises Stress (MPa)
:::ﬁ Point 1 Point 2 Point 3 Point 4
Inner
Tension 1,856 1,445 690 857
Clamp
Outer
Tension 1,953 1,425 663 587
Clamp

Fig. 12. Deformed Shape of Straight Track
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