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The truck that is used as running equipment for tank freight car support is a core structural part
that supports the load of the car body and significantly influences the safety of freights and
vehicles, as well as their running performance. Running equipment is composed of truck frames,
wheels and wheel axles, independent suspensions, and brakes. Among these components, the
truck frame supporting the load of the vehicles and freights may be the most important
component. This study was carried out to analyze the structure of truck frames and to determine
whether they are safe when the maximum vertical load, braking part load, and the front and rear
load are applied to truck frames. This was achieved by subjecting the truck frames to stress tests
and then measuring the stress on each part. The results of the stress tests showed that truck

frames have a safe vehicle load design.
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E = Young’s modulus

v = Poisson’s ratio

S1 = Stress under vertical static load

S2 = Stress under vertical dynamic load

S3u=Stress under braking parts load in the upward
direction

S3d = Stress under braking parts load in the downward
direction

S4 (L,R) = Stress under left and right load
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S5 (F,B) = Stress under front and rear load
S7 (L,R) = Stress under torsional load 2
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Table 1 Weight condition

Type Weight (kg)
Tare weight 21,500
Freight weight 50,000
Spring bottom weight 5,400
Weight per truck 33,050
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Fig. 1 Stress distribution of truck frames
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Fig. 2 Side-View of bolster
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Fig. 3 Side-View of side frame

Vertical static load

= (Tare weight + Maximum loading

1
—Spring bottom weight) + 2 .
=33.05 ton
Vertical dynamic load
= Vertical static load x1.5 2)

=49.57 ton
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Fig. 4 Vertical load test method
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The weight of brake equipment parts

3
=0.264 ton )

The test load
=The weight of brake equipment parts x 10 “)
=2.64 ton
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Fig. 6 The left and right load test method

Table 2 Load condition for test

Load condition Load (ton) Remarks

Vertical static load 33.05 Wt
Vertical dynamic load 49.57 Wt + (0.5 x Wt)

Brake parts load 2.64 10 x Wf
Left and right load 9.91 0.3 x Wt
Front and rear load 13.22 0.4 x Wt

Torsional load 1 50.6

Torsional load 2 60.0
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Fig. 8 Torsional load test method
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Table 3 Mechanical properties of used material

Fatigue limit
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