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Impact Analysis According to Material of Hand Phone
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ABSTRACT

This study is analyzed by impact simulation according to material property at terminal case of hand phone.
Maximum equivalent stress or strain at plastic is 40 times as great as that at magnesium alloy. And the next

greatest stress or strain is shown at aluminium alloy. The value of maximum equivalent stress is shown as 6.5

Mpa in case of plastic, magnesium alloy and aluminium alloy. Maximum shear strain at plastic is 40 times as
great as that at magnesium alloy. And the next greatest strain is shown at aluminium alloy. The value of
deformation or strain at magnesium alloy and aluminium alloy is not different.
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Fig. 1 Assembly Configuration of Model
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Fig. 2 Dimensions of Model (unit : mm)

Fig. 3 Mesh of Model

Table 1. Material Property

. Magnesium | Aluminum
Plastic Alloy Alloy
Young's Modulus 1100MPa 45000MPa | 71000MPa
Poisson's Ratio 0.42 0.35 0.33
Densi 9.5x107 1.8x10° | 2.77x10°
ensity Kg/mm Kg/mm Kg/mm
| 23x10" | 23x10* | 2.3x10°
Thermal Expansion % % 1eC
Tensile 25MP, 193MPa | 280MP
Yield Strength a a a
Compressive
Yield Strength OMPa 193MPa 280MPa
Tensile 33MPa 255MP. 310MP.
Ultimate Strength a a
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Fig. 4 Schematic Diagram of Drop Test(m: Mass, V:
Drop Speed, h: Drop Height)
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Fig. 5 Fixed Support & Applied Force
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Equivalent Elastic Strain

Type: Equivalent (von-Mises) Elastic Strain
Unit: rmy/mm

Time: |

5252008 2= 237

0.0058606 Max
0,005209%
00045583
0,0033071
0,0032559
00026047
00019535
0,0013024
0,00065118
5.0414e-12 Min

Fig. 6 Contour of Equivalent Strain at Plastic Case

Maximum Principal Elastic Strain
Type: Maximum Principal Elastic Strain
Unit: mmy/mm

Time: 1

5/28/2009 2% 2:38

0.0055074 Max
0.0048955
0.0042836
00036716
0.0030687
0,0024477
0,0016358
00012238
0.00061134
3.5353e-12 Min

Fig. 7 Contour of Maximum Shear Strain at Plastic
Case

-71-



ZAE - A - I ARTATE A AgH, A2s

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1

o/26/2009 2= 2:38

6,4467 Max
5.7304

50141

4.2978

3.5615

2.8652

2.1488

1.4328

07163
5.5456e-9 Min

Fig. 8 Contour of Equivalent Stress at Plastic Case

Total Deformation
Type: Total Deformation
Unit: mm

Time: 1

B/28/2009 2% 2136
1.2614 Max
11213
0,98111
0.54095
0.70078
0.56064
0.42048
028032
0.14018
0 Min

Fig. 9 Contour of Total Deformation at Plastic Case
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Fig. 10 Contour of Equivalent Strain at Magnesium
Alloy Case

Maximum Principal Elastic Strain
Type: Maximum Principal Elastic Strain
Unit: mm/mm

Time: 1

5/28/2009 2% 2:40

0.00013651 Max
0.00012134
0,00010617
9.100Be-5
7.583%-5
B.0671e-5
4,5503e-5
3.03%e-5
151685
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Fig. 11 Contour of Maximum Shear Strain at
Magnesium Alloy Case

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: |

5/28/2009 2= 2:40

6.5172 Max
57931

5063

43448

36207

2.8965

21724

1.4483

072414
3.3459¢-9 Min

Fig. 12 Contour of Equivalent Stress at Magnesium
Alloy Case
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Total Deformation
Type: Total Deformation
Unit: mm

Time: |
B/28/2009 2= 2:41

0,031665 Max
0028146
0,024628
o211

00178592
0014073
0010885
0,0070366
0,0035183
0 Min

Fig. 13 Contour of Total Deformation at Magnesium
Alloy Case

Equivalent Elastic Strain
Type: Equivalent (von-Mises) Elastic Strain
Unit: mm/mm
Time: 1
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Fig. 14 Contour of Equivalent Strain at Aluminium
Alloy Case
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Fig. 15 Contour of Maximum Shear Strain at Aluminium
Alloy Case

Equivalent Stress
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Unit: MPa
Time: |
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Fig. 16 Contour of Equivalent Stress at Aluminium
Alloy Case
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Total Deformation
Type! Total Deformation
Unit: mm

Time: 1

B/28/2009 2= 24

0.02018 Max
0.017837

0,016695

0.013453

n.onen

0,0088657
0. 0067265
00044844
00022422
0 Min

Fig. 17 Contour of Total Deformation at Aluminium
Alloy Case

Table 2 Comparison
Deformation of Material

with  Strain, Stress and

Plasti Magnesium | Aluminum
ashe Alloy Alloy

Maximum Equivalent 5
Strain (mm/mm) 0.0058606| 0.00014483 | 9.1923x10
Maximum Shear s
Strain (mmy/mm) 0.0055074| 0.00013651 | 8.6716x10
Maximum Equivalent
Stress (MPa) 6.4467 6.5172 6.5265
Maximum Total 12614 | 0031665 | 0.02018
Deformation (mm)
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