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Abstract: Automobile industry, along with the automobile steering system, is rapidly changing and developing. The con-
stant velocity joint transmits power to the wheels of vehicles without changing their angular velocity based on the movement
of the steering wheel. Moreover, it controls their movement to act as a buffer. In order to prevent the excessive increase
in temperature caused by the movement of vehicles, boots are attached to the constant velocity joint and lubricant is injected
into the boots. The boots maintain the lubrication and protect the constant velocity joint from sand, water, and so on. As
the wheels of the vehicle rotate, the boots are acted upon by forces such as bending, compression, and tension. Additionally,
self-contact occurs to boots. Therefore, their durability deteriorates over time. To prevent this problem, polychloroprene rub-
ber was initially used however, it was replaced by thermoplastic polyester elastomers due to their excellent fatigue dura-
bility. In this study, the structural analysis of boots was conducted. The results showed the deformation patterns of the boots
based on the translation and rotation of the constant velocity joint. Moreover, it confirmed the location that was vulnerable
to deformation. This study can be used to potentially design high-quality constant velocity joint boots.
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Computer Simulation
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2. Material and strain energy potential function
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Figure 1. Three study models: assembled geometry of boots and
CV-joint.
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Table 1. Material Property of Boots and CV-joint

. Young’s Modulus  Density Poisson’s
Part - Material (MPa) (ke/m’) ratio
Table 2
Boots TPEE (Ogden 3 model) 1146.5 0.38
CV-Joint Steel 2E+5 7850 0.3

Table 2. True Stress-Strain Curve Data Fitted by Ogden 3 Model

Stress (Pa) Strain
0 0
881724.5267 0.01028453
1388199.119 0.018694311
1877607.957 0.027253458
2350121.551 0.034789323
2799858.596 0.042776976
3219340.383 0.050152338
3612878.425 0.057495047
3986299.768 0.065319253
4332380.673 0.073395251
4656309.744 0.081424533
4955696.972 0.089507326
5236084.278 0.097577472
5496085.245 0.10582995
6934244.886 0.16358965
7921034.474 0.223314321
8733982.128 0.292764276
9286229.595 0.354630491
u=3, ”’(ﬂl A A-3) (5)
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3. Simulation Condition
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Figure 2. Boundary conditions for simulation.
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Figure 3. Loading condition for simulation.

Table 3. Translation and Rotation of CV-joint
Loading Model 1 Model 2 Model 3
condition Stepl Step2 Stepl  Step2  Stepl  Step2
Translation (mm) -21 -21 20.1 20.1 30.5 30.5
Rotation (°) 0 46 0 50 0 40

(a) Mesh generation of model 1

(b) Mesh generation of model 2

(c) Mesh generation of model 3

Figure 4. Mesh generation of CV-joint and boots for computer
simulation.
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Results and Discussion
1. Initial and deformed shape of CV-joint boots
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Figure 5. Initial and deformed shape according to translation and
rotation of CV-joint.
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Figure 6. Detailed deformation of boots according to CV-joint
rotation angle for model 1.
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rotation angle for model 2.



92 Min-A Lee and Min-Young Lyu / Elastomers and Composites Vol. 55, No. 2, pp. 88-94 (June 2020)

Movement: -30 Smun
Rotation: 33.70

Movement: <30 5mmn
Rotation: 12.67°

1" Intenor curve

¢
1 Intenor curve

Movement: <30 5mm
Rotation: 44°

Movement: -30.5mm
Rotatton: 38 85°

.
s All intenor curve
A Outer curve

Sunulation complete

Figure 8. Detailed deformation of boots according to CV-joint
rotation angle for model 3.
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Figure 9. Strain distribution after translation and rotation of CV-
joint.
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