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Abstract Mobile phones have found increasing use in automobiles (e.g., for navigation, listening to
music, etc.), and consequently, car phone holders have become quite an important accessory. However,
the phone holder may be subjected to relatively high forces acting from different directions during its
usage. Hence, this study performed a finite element analysis (FEA) to find the deformations resulting
from those forces to minimize them eventually. First, a model car phone holder was developed based
on actual products. Five loading conditions differing in the magnitude and direction of the load imposed
on the car phone holder were assumed. Then, finite element (FE) analysis was carried out using the
commercial software package ANSYS. The FE results show that the maximum equivalent stress occurs
in the neck of the joint. Therefore, the radius () and the grip thickness (9 were chosen as the design
variables for the factorial experiment. The factorial experiment was carried out with two factors and
three levels (9 analyses). The optimal value was then determined based on the analysis and comparison
of the stress distributions. With the optimized dimensions, the maximum equivalent stress in the car

phone holder could be reduced by 26.33%, improving its stability.
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Fig. 1. Car phone holder designs
(a) attachable type, (b) fixed type
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Fig. 2. 3D modeling of the car phone holder

(a) Initial design model and (b) names of the single part
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Table 1. Material of plastic

Mechanical Properties Value
Density 1050 kg/m’
Young's Modulus 2408 MPa

Poisson’s Ratio 0.4075
Ultimate Tensile Strength 38.75 MPa
Yield Tensile Strength 36.13 MPa
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Fig. 4. Mesh size in the joint neck and grip areas

Table 2. Numbers of elements per part

Mount Part | Fixed Part Phone Total
Elements 821 136,983 153 137,957
Nodes 1,872 206,221 1,204 209,297
Mesh Sizing| 8.7 mm |1 mm 0.5 mm)| 8.7 mm
Materials Plastic, ABS Structural Steel
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Fig. 5. FEA results

() maximum equivalent stresses for the 5 loading cases;
(b) analysis result for case 4
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Table 3. Safety factor for each case

factor of safety
Case 1 8.14
Case 2 6.01
Case 3 0.99
Case 4 0.78
Case 5 0.84
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Fig. 6. Design variables ¢ and r
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Table 4. Design variables ¢ and r and resulting
maximum principal stresses for the 9

designs
¢t [mm] r [mml] 0.y [MPa]
1 3 10 44.13
2 3 15 33.07
3 3 20 27.78
4 5 10 49.79
5 5 15 38.52
6 5 20 31.05
7 7 10 40.72
8 7 15 35.02
9 7 20 33.38
O:,[MPa]
27.78
24.70
21.61
18.52
15.44
12.35
9.26
6.17
3.09
0.00

Fig. 7. Result of parameter study
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