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Abstract: A hydraulic cylinder is a primary component of an excavator and is used for activating attachments such as
boom, arm, and bucket. Generally, the cylinder is prone to structural problems such as buckling and fatigue failure
caused by cyclic high pressure. Therefore, the safety margin for fatigue, yield, and buckling during the design lifetime
should be evaluated at the durability-design stage. The durability design includes basic and detailed stages. In the basic
design, the principal dimensions of the rod and tube are determined by considering the working force, speed, and range
with respect to yield and buckling. In the detailed design, the dimensions of the rod notch, welds, tube end, gland,
orifice, and cushion ring are determined by considering the fatigue safety. We present and discuss the overall procedure
for durability design and the related analysis techniques.
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Fig. 1 Configuration of hydraulic cylinders of excavator
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Fig. 2 Working principle of hydraulic cylinder
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Basic Design

Determination of basic specification and layout J
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--------------- Detailed Design
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Fig. 3 Procedure of durability design for hydraulic
cylinder of excavator
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Table 1 Ratio of rod pressure area and tube pressure
area of standard cylinder

type A B C D

122 | 11145 | 11125 | 1115
0.5:1) [(0.69:1) | (0.8:1) 1(0.87:1)

ratio

* Rod diameter
* Rod length / Littpolnt radus L Lirt paint neignt
Axls of rotation

)

Fig. 5 Lift point for calculation of lifting capacity

* Buckling safety

« Tube inner diameter
* Tube length
« Tube thickness

Fig. 4 Items for basic design of hydraulic cylinder
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Fig. 8 Working range of excavator
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Fig. 10 Items for detailed design of hydraulic cylinder
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