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Abstract: In automobile repair and maintenance, we often use a double column lift 

lifting machine to lift a part of the chassis of the car or the body, which occupies a large 

share in the maintenance of vehicles. After analyzing and comparing the similarities 

and differences of machine, hydraulic, double column, four column, and movement 

and fixed, the design of double column hydraulic lifting machine is carried out. There 

are many types of car lifts, hydraulic lift is one of the important branches. This series of 

products has many advantages that other products cannot surpass, such as the scope 

of use is not limited by the environment, and there are plenty of places to operate. 

Starting from the analysis of the structure and characteristics of the lifting machine, the 

graduation project further calculated the strength of the column, the crossbeam and 

the strength of the boom. Then the oil tank and the oil cylinder were calculated. Finally, 

the finished product was designed. In this paper, the design drawing is also drawn, and 

the whole content of the design is introduced in detail through charts. 
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1. Introduction 

The demand for vehicle maintenance and repair is increasing year by year with the 

increase of vehicle ownership. There are many links in maintenance, and a number of 

safety measures need to be taken, including all links of lifting machines. Although this 

device has been used for many years, the design principle has hardly changed, but 

because of human operation, the safety accidents caused by the overuse of the lifter 

are still frequent. This requires us to attach great importance to it. 

As we all know, hydraulic technology can be applied to any engineering field, as long as 

the use of mechanical equipment. Its expansion speed, the wide use of the field, is 

benefited from the hydraulic technology has extraordinary characteristics, the 

hydraulic power transmission mode has obvious advantages. 
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In general, when we design the oil structure, both China and other developed countries 

prefer to adopt integrated and closed design. It is worth pointing out that the titration 

block is worth pointing out. Because of the advantages and performance of the 

integrated block, the design is more reasonable and high performance. Determination 

of the process scheme of combined machine tools. 

 

2. Design the Parameters Involved in the Lifting Machine 

 

2.1 Determination of Lifting Speed 

Lifting speed is provided by lifting oil cylinder. The lifting speed is determined by the 

speed of the lifting cylinder. 

The speed of the hydraulic cylinder designed by us cannot be too fast. As the power 

source of the lift is hydraulic, the speed of the hydraulic cylinder is =1.5m/min, that is, 

0.025m/s. 

 

2.2 Determination of the Rotation Speed of the Bracket Arm 

The speed of the boom is driven by manpower, and the lifting speed is determined by 

manpower. 

The lifting machine mainly has the following characteristics, the lifting machine lifting 

power is big, so the operation is quite stable, the lifting height of the lifting machine is 

controlled artificially by the button and the lifting machine designed by this machine 

also has the self-locking function to ensure the safety of the use. 

 

2.3 Determination of the Overall Design Scheme of the Lifting Machine 

The basic structure of the lifting machine we often see is as follows: 

(1) The whole structure of the lifting machine; 

(2) The lifting method of the lifter; 

(3) The driving mode of the lifting machine; 

(4) The balance mode of the lifting machine; 

(5) The way of insurance and protection of the lifter; 

(6) The tray structure of the lifting machine. 

After the above analysis and I have consulted the document, I have basically come up 

with the plan of this graduation project. In this paper, the design of a two cylinder truck 

lift driven by hydraulics is the main content. It includes the following aspects: lifting 

device, synchronous driving device, column and bracket. 

The lift speed is 1500/60*2=50mm/s<1m/s, and the chain is connected by chip. 

According to past experience, we choose safety factor, N 
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The design chain needs to bear the gravity of 112000N, according to selection, nominal 

node distance P=25.4, plate number combination, the maximum load is 129KN, the 

selected chain thickness is 4.09mm, the size of the chain is 9.56mm, the diameter of 

the chain pin shaft is 9.54 mm. 

End joint: 34.88 b  85.209 b  13.612 b  42.12tP  56.91 d  7.124 h  7.12r , 

55.90
4.25

2300
n , 100n . 

The number of nodes, take. 

Chain head 25404.25100  npL  mm, 

Chain quality 652.98.354.2 m  kg. 

The lifter used in the frequency is generally relatively low, each lifter lifting the goods 

to a certain position, often need to stop in a certain position, so the hydraulic oil of the 

lifter is not always used, so the required power oil does not need too much, using a 

single hydraulic pump can meet the requirements. 

The minimum length of the piston rod is also an important parameter in the hydraulic 

cylinder technical design. If the minimum guide length is relatively small, it will affect 

the steering performance of the piston rod and affect the normal extension and 

backdrop of the piston rod. So the minimum guide length of the piston rod must be 

guaranteed when the hydraulic cylinder is selected. The small guide length should 

meet the requirements of the next type: 

H≥L/20+D/2 

H≥L/30+D/2=0.717/30+0.05/2=0.0489m=48.9mm 

The cylinder block of the hydraulic cylinder is generally made of 45 steel, and the 

material of the hydraulic cylinder needs to be quenched and tempered. 

The same hydraulic cylinder block can also be cast by cast iron, cast steel and other 

materials. For the hydraulic cylinder with special requirements, other special materials 

can be used for casting. Under special circumstances, aluminum alloy and other 

materials can be used. 

The hydraulic pressure of the lifting machine is not too high. At the same time, when 

the lifting machine lifts the goods to a certain height, it needs to stay in the air, so this 

lifter can use the electric oil pump to supply oil, and the valve used can be used. 

 

2.4 Drawing the Schematic Diagram of the Hydraulic System 

The system requires that the actuator can be locked in the specified position no matter 

how the load is changed, so the one-way valve is set in the inlet of the oil cylinder. As 

the seat type one-way valve has no internal leakage basically, it is only affected by the 

internal leakage of the cylinder, and can form a reliable locking back path. 
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Fig 1. Drawing the schematic diagram of the hydraulic system 

 

3. Conclusion 

In this paper, understand the types of truck cranes and be familiar with the appearance 

of all kinds of automobile lifts, their functions and characteristics, and the requirements 

of application. 

After the design is confirmed, the structural design of ordinary double column car lifting 

is carried out. In the design process, by referring to other forms of lifting structure 

characteristics, and then combining the design concept. Finally, the lifting device, 

support mechanism, balance mechanism and insurance mechanism of the ordinary 

double column truck crane are designed. 
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