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1. Introduction

  There is an automotive seat that brings the driver 

comfort when driving a car. This seat is one of the 

most important parts for drivers as many people 

drive their own car to and from work. When a 

driver is driving, the ride comfort must be good. 

The reason should be to ensure that the driver is 

not affected when driving on long distances. This 

indicates that the design of  seat can play a very 

important role in the design of car. That's because 

it's connected to the ride. The recent research for 

development of automotive seat has been briskly 

conducted along with the softness of material, by 

ergonomically studying the design factors that add 

the posture correction and provide the comfort and 

comfort in driving. One of the seat types to provide 

such a comfortableness is the power seat. Power 

seat is also referred to as auto-regulating seat. The 

power seat means the seat with a device that can 

operate a seat by the button operation for button 

type. There are many kinds of parts in power seats 

that provide this convenience. In this case, the seat 

height motor(SHM) is a motor that adjusts the 

height of entire seat to the upper and lower 

positions by means of switch operation in order to 

enhance the convenience of vehicle passengers. 

According to SHM's gear angle, the structural 

analysis was carried out in order to determine 

whether the angle is good for the larger or smaller 

angle. Through the analysis results of this study, it 
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is thought that the design factors can be obtained in 

order to improve the strength of seat gear.[1~11]

2. Study Model and Analysis Condition

2.1 Study model

  The shape of the seat height motor gear was 

modelled by using CATIA by referring to the shape 

of the actual motor. The model for the seat height 

motor gear is as shown in Fig. 1. The gear angles 

for models A, B and C are 10°, 20°and 30°, 

respectively. 

(a)  Model A     

(b)  Model B

(c) Model C

     Fig. 1 Study model

Fig. 2 Numbers of nodes and elements for each 

model

Table 1 Material property

Young's Modulus(Pa) 2×1011

Poisson's Ratio 0.3

Density(kg/ ) 7850

Tensile Yield Strength(Pa) 2.5×108

Compressive Yield Strength(Pa) 2.5×108

Tensile Ultimate Strength(Pa) 4.6×108

Compressive Ulitmate Strength 0

2.2 Constraint condition for analysis 

  Constraint conditions of models A, B, and C  are 

shown in Fig. 3. A force of 3136 N was applied to 

the gear nut in the direction of Z-axis, and the 

screw hole at the end of the high motor link 

section was restrained with the fixed support. Also, 

the cylindrical support was applied to washers in 

the gear nut support.

3. Analysis Results

3.1 Structural analysis result 

  Fig. 4 shows the stress applied by the gear when 

the gear nut is applied with a force of 3136 N in 

the direction of Z-axis. For model A, the greatest 

stress occurred as 8.4195 MPa at the gear nut 
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where the force was applied, while the greatest 

stress became 6.9011 MPa and 8.7317 MPa, 

respectively at the gear nut where the force was 

applied in cases of models B and C.[12~15]

(a)  Model A

 (b)  Model B

(c) Model C

Fig. 3 Constraint condition for analysis

(a)  Model A     

 (b)  Model B

(c) Model C

Fig. 4 Equivalent stresses of models

  In cases of models A, B and C, Fig. 5 shows the 

total deformations of gears when the gear nut is 
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(a)  Model A     

 (b)  Model B

(c) Model C

Fig. 5 Total deformations of models

applied with a force of 3136 N in Z-axis direction. 

For model A, the maximum deformation became

0.0013861 mm, while the maximum deformations 

became 0.0013312 mm and 0.0013412 mm, 

respectively in cases of models B and C. The stress 

on the lower part of the gear nut became the 

greatest. In case of model B, the greatest stress of 

6.9011 MPa was shown, resulting in the smallest 

stress among all models A, B and C. Since the 

maximum total deformation is also the smallest at 

0.0013312mm in model B, it is considered that 

designing the angle of the gear at 20°becomes a 

good idea.

3.2 Fatigue analysis result

  The lives for all parts of the gear under fatigue 

can be predicted and the effects of fatigue life due 

to load changes are analyzed. The boundary 

conditions of the model for fatigue analysis are 

shown like that of structural analysis in Fig. 3. The 

variation of fatigue load applied to the fatigue 

analysis is shown in Fig. 6. The details of 

magnification factors for the average load which are  

described as the SAE bracket history are shown on 

the longitudinal axis. And the application range 

becomes the values of 582 to 990.

  Fig. 7 shows the contours of fatigue lives for 

each model. Based on the analysis results, the less 

fatigue life was shown at the lower part of the gear 

nut and up to one third point of the front part in 

Fig. 6 SAE bracket history
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case of model A. The less fatigue life was shown 

up to the lower part of the gear nut and up to one 

quarter point of the front part of the gear nut in 

case of model B. The less fatigue life was shown 

up to the lower part of the gear nut and up to one 

half point of the front part of the gear nut in case

(a)  Model A 

 (b)  Model B

(c) Model C

Fig. 7 Fatigue lives for each model

of model C. Therefore, model B is shown to have 

the longest fatigue life among three models.

4. Conclusion

  In this study, the structural and fatigue analyses 

were performed by applying the force according to 

the gear angle in the seat height motor. The 

analysis results are as follows;

1. Structural analysis showed that model B produced 

the smallest stress and had the least deformation 

when a force was applied in the direction of the 

gear as Z-axis.

2. As the analysis results, model B with an gear 

angle of 30° is suggested to have the best strength 

and fatigue durability among three models.

3. In this study, the analysis results were combined 

to study the strength and durability of gear 

according to the angle of the seat height motor 

gear. It is thought that the result values are 

devoted to make a good design factor for the seat 

height motor gear.
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