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Design and Analysis of Twist-lock with Automatic Locking
Mechanism for Container Trailer
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Abstract: Trailers carry large containers from port container terminals to various destinations. They are
manually locked with twist locks on trailers as they move through short or long distances. Confirmation
on the locking and unlocking of twist-locks before transportation of containers entirely depends on the
trailer driver. There are instances where the container falls off trailer due to inappropriate locking or
intentional unlocking. This paper suggests a new design that automatic locking mechanism is available in
order to develop a better lock system for reduce the risks. In addition, the finite element analysis was
conducted to identify the structural stress on each component. The improved model showed a minimum
safety factor of 1.35-2.79 under the maximum load condition of usage environment. This new design can

really assist in curbing such accidents like containers falling.
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Fig. 1 Photograph of twist-lock on a rear corner of

a container chassis

Fig. 2 A corner fitting (or casting) of a container
compliant with ISO 1161
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Fig. 4 Stress accuracy with h-adaptive method

Table 1 Mesh control parameters

Parameter Value Unit
Maximum size 10 mm
Minimum size 2 mm

Minimum number of % )
elements in a circle
Element size growth ratio 1.6 -

Table 2 Properties of AISI4340 steel

Parameter Value Unit
Yield strength 710 MPa
Tensile strength 1110 MPa

Modulus of elasticity 205 MPa
Shear modulus 80 MPa
Poisson’s ratio 0.32 -
Weight density 7850 kg/m’
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Fig. 6 Analysis result of the hook with C=7 mm
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Fig. 13 Stress distribution at the guide cone and
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