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Abstract: Artificial hand lifting device for the traditional hot air drying oven door is optimized by design UG software to 

provide power to the lifting device of hydraulic pump. Thus driving the working mechanism to realize linear reciprocating rotary 

motion. This improvement improves safety during drying efficiency and the drying room door landing, convenient on-site 

workers the operation, improve the operation environment. 

Keywords: Drying House, Hydraulic Lifting Device, Motion Simulation 

 

1. Introduction 

Wood is one of the world's most widely used engineering 

materials. Responsible for forest protection of the ecological 

environment and provide timber resources two functions, 

facing the world's forest resources increasingly reduce the 

environmental and ecological problems, how to effectively 

use of timber resources, reduce energy consumption, improve 

the quality of wood products has attracted wide attention of 

the government. My demand China has more than the supply 

of wood, is a lack of forest resources of the country, how to 

better improve the utilization rate of wood, improve its 

performance, it has become an important research topic in the 

presence of wood science workers. 

Wood drying is in the control of medium temperature and 

relative humidity conditions of wood heating, the water inside 

the wood moves to the surface, the surface water evaporation 

to the outside world, gradually out of the water from the wood. 

The wood drying is an essential link in the process of wood, is 

to improve the utilization ratio of timber, reduce timber loss, 

ensure wood the quality of the products, the important 

technical measures to improve the physical and mechanical 

properties of wood. 

Wood drying is the protection and improvement of wood 

quality, reduce wood loss, improve the utilization ratio of 

timber link. The largest energy consumption at the same time 

also wood drying wood products in the production process, so 

in the wood drying, improve drying rate and quality, to reduce 

the energy consumption and the cost of drying is necessary [1]. 

hot air drying is the real wood processing enterprises the use 

of drying equipment in the most, 80% Chinese wood using 

conventional drying room drying [2], which can effectively 

improve the work efficiency of the wood drying house is 

environmentally friendly and can increase the added value of 

product. The drying room door opening and automatic closing 

is a heavy influence of wood drying efficiency To be factors in 

the actual production, because of the workers' manual opening 

and closing door of the drying room drying room door closed 

time-consuming and not tight, the influence on the efficiency 

of forklift transporting timber stacking is also accompanied by 

the loss of a large number of drying room energy, greatly 

reduces the efficiency of wood drying. 

In this paper, the manual manual lifting device of the 

traditional hot air drying chamber is optimized. Due to the 

rotation of the rocker is through the worm, the worm helical 

motion into linear motion, but in the actual operation process. 

The rod is time-consuming and laborious, affect the working 

efficiency of the drying room, after optimization in hydraulic 

system the main [3], the motive of the mechanical energy is 

converted to liquid pressure can use hydraulic pump to 

transfer energy through the change of liquid pressure, thus 

driving the working mechanism to realize linear reciprocating 

rotary motion, so to improve safety during drying efficiency 

and the drying room door landing, convenient now Field 

workers operation, improve the operation environment. 
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2. Hot Air Drying Oven Door Lifting 

Device 

The conventional drying room door in the form of a total of 

five different types, which are the single door or double doors 

hinged doors, multi folding door, multi fan hanging door, single 

door hanging door and single door lifting door. But in the market 

at present is the most common type of hanging door, this design 

is innovative and according to the improved hanging door single 

fan. As shown in Figure 1 (a), (b) shows, the traditional hot air 

drying oven door is opened or closed by using artificial 

hand-operated lifting frame, worm gear engaging device using 

helical motion into linear motion of the worm gear worm, in the 

baking room the door opened and closed by the lever principle. 

As a result of this end The full implementation of the manual, 

construction personnel will not only increase the labor intensity 

and danger and will appear in the door open when the efficiency 

is low, resulting in a huge loss of heat of drying room, so need to 

preheat the filling wood, increase unnecessary energy 

consumption. Also, with the drying room size is high, the the 

quality of the door is bigger also, manual operation is also 

increasing, the construction personnel in the closed door room 

often occurs is not easy to reset, which leads to the door are not 

closed tight also leads to energy loss. Based on the above points, 

the traditional lifting device has been unable to meet the design 

requirements, hydraulic hanger design Came into being. 

 

(a)                                     (b) 

Figure 1. Hand-operated gate lifting device of ordinary drying room. 

3. Design of Hydraulic Lifting Device for 

New Type of Hot Air Drying Drying 

Door 

3.1. Model 

 

Figure 2. Hot air drying oven door structure of hydraulic lifting device. 

1—Door frame; 2—Top pulley; 3—Hydraulic cylinder; 4—Crank rocker; 

5—Bottom pulley; 6—Strengthening support; 7—Sleeve rod; 8—The stress 

of connecting rod 

3.2. Analysis of a New Type of Hydraulic Lifting Device of 

Movement 

The technical scheme, through the telescopic movement of 

the hydraulic cylinder, the force of the rod on the arc 

movement. Because the stress of the connecting rod and the 

crank rocker crank rocker and rigid fixation, and the door 

frame are connected by a rotary pair, the crank rocker will 

rotate at a certain angle. Drying house door with the crank 

rocker link, make changes in the displacement of crank rocker 

drive. Further, when the hydraulic cylinder was introduced, 

the crank rocker upward arc movement, drying house door 

was brought out, then by doing horizontal movement, opened 

the door, wood free into the drying room. The skeleton 

structure of the pulley on the part of the group the door is 

moved to the drying room entrance is In front of the hydraulic 

cylinder return crank rocker downward arc movement, drying 

house door was inward down, the hole was sealed plugging. 

The specific implementation scheme: the hydraulic cylinder 

3 through a rotating shaft and bracket reinforcement structure 

6 connected through the sleeve is connected with the 

connecting rod. The stress force of connecting rod and crank 

rocker 4 rigid, crank rocker and 4 door frame structure 1 is 

connected by a rotary pair, a link rod drying house door lug 

and the crank rocker 4. When the hydraulic cylinder 3 is 

launched, the force rod downward arc movement, and crank 

rocker rotating crank rocker 4, 4 connected with the upward 

movement of the arc, drying house door was brought out, open 

the gate. The hydraulic cylinder 3 Return crank rocker 4 end 

downward arc movement, drying drying room door was 
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inward down, the hole was sealed Blocking. 

 

Figure 3. Drying house door hydraulic lifting device structure layout. 

3.3. The Motion Simulation Model of Hydraulic Lifting 

Device 

Design of lifting device, first need to determine the link in 

the process of lifting the door to the size of the force, namely 

the hydraulic cylinder output force. The drying room in the 

design of the gate of the weight of 0.5 tons, to ensure the 

mechanical requirements and safety coefficient, so take the 

oven weight of 1 tons, i.e.: 

F=1×10000=10000N 

In order to determine the movement of the drying room 

door in the lifting process, this paper uses the motion 

simulation of NX8.5 software function, by means of 

simulation, the force and movement of the door to the 

function curve expressed, so as to get the maximum stress 

value in the process of movement and gate displacement 

amplitude. In the simulation module in dynamic analysis, in 

the whole process of simulation, the door frame does not 

produce any displacement, so the door bracket and the upper 

and lower pulley is provided with a fixed rod, then the link 

between pairs defined in the device, most sports vice rotation 

pair, to the center of rotation axis corresponds to the rotation 

of the connecting link The center vector of the direction of 

rotation to determine by the right-hand rule. Figure 4 is a 

process simulation in the screenshot, figure 5 door to the 

initial position, the figure 6 is entirely up to the position of 

gate. 

 

Figure 4. Drying room door lifting device simulation. 

 

Figure 5. Drying room door to the initial position. 

 

Figure 6. The end position of drying room door. 

In order to obtain the force curve, the need to select the 

hydraulic cylinder to push the connecting rod as the research 

object, this paper chose the figure 4 nodes in J009 active rod, 

the driving rod is thrust rod of the hydraulic cylinder. 

 

Figure 7. Node stress analysis. 

Figure 8 is a node of J009 stress function, the abscissa is 

time Time (SEC), Force (N) as the ordinate. On the abscissa is 

the time node from 0 seconds to 20 seconds. 
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Figure 8. J009 node force curve. 

As shown by the above function curve, longitudinal coordinate J009 node Force (N) are respectively: 2.03E+003, 5.04E+003, 

8.04E+003, 1.10E+004. through the peak detection mode, as shown in figure 9, cut the maximum force on both sides during the 

movement of the connecting rod is 1.064E+004N, namely 10640N. 

 

Figure 9. Node stress peak. 

 

Figure 10. Gate displacement curve. 

Select the displacement in the motion model of the chart 

component selection request, select absolute amplitude on the 

Y axis, such as generating gate displacement amplitude curves 

shown in figure 10, because the trajectory of the gate is the 

upward movement, the amplitude of displacement can be seen 

is gradually increased, the longitudinal numerical coordinates 

were: 3.1E+003, 3.12E+003, 3.13E+003, 3.14E+003 

3.16E+003., and through the peak detection mode, cut the 

maximum figure 11 (b): 3.155E+003, the minimum figure (a) 

3.105E+00 By 3 we can get the maximum and minimum 

amplitude, the gate displacement in the movement process of 

the total: 31553105=50mm 

 
Figure 11. The displacement amplitude of the extremum. 



76 Guang Fei Wang and Ping Yan:  Research on Optimization Design of Lifting Mechanism of Hot Air Drying Room Gate  

 

 
4. Conclusion 

The paper designs a new type of hydraulic gate lifting 

device innovation, hand-operated door lifting device by 

hydraulic device to replace now in common use, movement of 

the lifting device is simulated by simulation calculation, the 

connecting rod by the force and displacement, improved 

reliability experiment through the gate of hydraulic lifting 

device, not only improves the safety during drying the 

efficiency and the drying room door landing, convenient for 

the operation of workers, improve the operation environment. 

At the same time, save energy, improve the drying room 

drying operation flexibility [10]. 
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