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Durability Evaluation by Strength due to Load Direction of Press

in Common Use

Jae-Ung Cho*, Moon-Sik Han#
(Received 24 June 2013; received 11 December 2013; accepted 19 December 2013)

ABSTRACT

In this study, strength and durability are investigated using structural and vibration analyses on models 1
and 2 of a press in common use. Model 1 has a structure in which a punch is applied from the upper part
to the lower part; however, model 2 a structure in which a punch is applied from the lower part to the
upper part. Maximum displacements of models 1 and 2 are 0.018184 mm and 0.025498 mm, respectively.
Maximum equivalent stresses of models 1 and 2 are 14.144 MPa and 18.58 MPa respectively. Maximum
displacements are shown for the punches of both models; model 1 has less deformation than model 2. Model
1 has more durability than model 2, as determined by an investigation of the structural strength. Using
natural frequency analysis, model 1 was found to have maximum deformation in the upper part of punch.
Model 2 has its maximum deformation in the column part of the body and the upper part of the fixed pin.
Using harmonic stress analysis, the maximum deformations were found on the punch part and column part of
the body in the cases of models 1 and 2, respectively. As the maximum total deformation and equivalent
stress in the case of model 2 are shown to become 40 times those values of model 1, the vibration

durability of model 2 can be seen to be weaker than that of model 1.
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(a) Model 1

(b) Model 2

Fig. 1 Configurations of models 1 and 2

Table 1 Material properties

Items Value

Young's Modulus (MPa) 2.0x10°

Poisson's Ratio 0.3

Density (Kg/mm) 7850
Thermal Expansion (1/°C) 1.2x107°
Tensile Yield Strength (MPa) 2.5%102
Compressive Yield Strength (MPa) 2.5%10?
Tensile Ultimate Strength (MPa) 4.6x10?
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Fig. 2 Constraint conditions of models 1 and 2
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Total Deformation
Type: Total Deformation
Unit: m
Time: |

1.8184e-5 Max
1.6163e-5
1.4143e-5
1.2123e-5
1.0102e-5
8.0817e-6
6.0613e-6
4,0409e-6
2.0204e-6
0 Min

(a) Model 1

Total Deformation
Type: Total Deformation
Unit: m

Tirne: 1

2.5498e-5 Max
2 2665e-5
1,9832e-5
1.6999e-5
1,4165e-5
1,1332e-5
8.4993e-6
5 BEB2e-6
2,8331e-6
0 Min

(b) Model 2

Fig. 3 Contours of total deformations at models 1
and 2

Equivalent Stress
Type:! Equivalent {von-Mises} Stress
Unit: Pa
Time: 1

1.4144e7 Max
1.2573e7
1.1002e7
9,4308e6
7.8599e6
6.289=6

4, 718e6
314716
1,5762ef
5247.2 Min

(a) Model 1

Equivalent Stress
Tupe: Equivalent (von-Mizses) Stress
Unit: Pa
Time: 1

1.858e7 Max
1.6516e7
1.4452e7
1.2388e7
1,0323e7
§.2891e6
19496
4,1306=6
2.0664e6
2094.2 Min

(b) Model 2

Fig. 4 Contours of equivalent stresses at models 1
and 2
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Total Deformation 2
Type: Total Deformation
Frequency: 208,26 Hz

Total Deformation
Type: Total Deformation

Frequency: 133.77 Hz

Unit: m Unit: m
0.086633 Max 0.064051 Max
0,077007 0056934
0,067381 0,049817
0,057755 0,042701
0,045129 0,035564
0,038504 0.028467
0,0z8878 0.02135
0,019252 0,014234
0,0096259 0,0071168
0 Min 0 Min

(a) Mode 1 (b) Mode 2

Total Deformation 4
Tupe: Taotal Deformation
Frequency: 664,1 Hz

Total Deformation 3
Type: Total Deformation

Frequency: 336.29 Hz

Unit: m Unit: m
0.10302 Max 0.10606 Max
0,091575 0.094278
0.os012s 0.082493
0.068681 0,070709
0.057234 0,058924
0,045787 0.047139
0,03434 0.035354
0,022894 0.02357
0,011447 0011765
0 Min 0 Min

(¢) Mode 3 (d) Mode 4

Total Deformation 6
Type: Total Defarmation
Frequency: 837,03 Hz
Unit: m

Total Deformation &
Type: Total Deformation
Frequency: 742,33 Hz

Unit: m
D.064834 Max

0.069637 Max
0,061833 D06

7 0.050426
0.054162 0.043223
0,046425 0,036019
0,038687 0028815
0,03095 0.021611
0,023212 0,014406
0,015475 0.0072036
00077374 0 Min

0 Min

(e) Mode 5 () Mode 6

Fig. 5 Total deformations at natural frequencies of modes 1, 2, 3, 4, 5 and 6 in case of model 1
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Fig. 6 Total deformations at natural

Total Deformation
Type: Total Deformation
Frequency: 53,446 Hz
Unit: m

0.12936 Max
011493

0, 10061 -——%

noeeza | _
0071366
0057493
004312
0.028747
0014373
0 Min

(a) Mode 1

Total Deformation 3
Tywpe: Total Deformation
Frequency: 160,01 Hz
Unit: m

0.16792 Max
0, 14526
0, 1306
0.11195
0,093289
0.074631
0,055974
0037316
0,018658
0 Min

(¢) Mode 3

Total Deformation 5
Type: Total Deformation

Frequency: 6996 Hz >
Unit: m

0.18115 Max
0.16103 e
0,1409
012077
0, 10064
0080513
0,050385
0,040256
0,020128
0 Min

(e) Mode 5

Total Deformation 2
Type: Total Deformation
Frequency: 115,42 Hz
Unit: m

0.088465 Max
0075636
0, DESE06
0,058977
0,049147
0039318
0.029458
0.019659
0.0095295
0 Min

(b) Mode 2

Total Deformation 4
Type: Total Deformation
Frequency: 307.7 Hz
Unit: m

0.14858 Max
013207

0.11556

0.099053
0. 052544
0,0EG035
0,049526
0.033018
0,0165039
0 Min

(d) Mode 4

Total Deformation 6
Type: Total Deformation
Frequency: 740,25 Hz
Unit: m

0. 13664 Max
012145

010628

0.091095
007533
006073

0, 045545
0, 030365
0015183
0 Min

(f) Mode 6

frequencies of modes 1, 2, 3, 4, 5 and 6 in case of model 2
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Table 3 Natural frequencies of modes 1, 2, 3, 4, §
and 6 in case of model 2

Mode Natural frequency(Hz)
1 53.446
2 11542
3 150.01
4 307.7
5 699.6
6 740.25
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Fig. 7 Frequency Responses at models 1 and 2
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Total Deformation
Type: Total Deformation
Frequency: 840, Hz

Phase Angle: 0. =
Unit: m

0,0019837 Max
0,0017633
00015429
00013224
0001102
0. 00033163
0, 00066122
0, 00044082
0, 00022041
0 Min

(a) Total deformation

Equivalent Stress
Type: Equivalent {von-tises) Stress
Frequency: 840, Hz
Phase Angle: 0, =
Unit: Pa

1.3514e9 Max
1,2013e4
1.0512e4
9.0104e8
7.5093=8

E. 005225
4.607ed
3005928
1.6048e8
3.6877e5 Min

(b) Equivalent stress

Fig. 8 Total deformation and Equivalent stress at
critical frequency of 840Hz in case of

Model 1

1.3514x10° MPa°o] 2r4shsiry.
9l%o] Model 20]4% 768Hz2]
Ao FFANA A dHPF o] 106.45 mmrt
TYFS U+ dom, A Srhgye
5.3804 % 104 MPao] 233t}
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Total Deformation
Type: Total Deformation
Frequency: 768, Hz
Phase Angle: 0, *
Unit: m

0. 10645 Max
0,094624
0,082796
0,070968
0,05914
0,047312
0,035484

0, 023656
0,011628

0 Min

(a) Total deformation

Equivalent Stress
Type: Equivalent (von-Mizes
Frequency: 768, Hz
Phase Angle: 0, °
Unit: Pa

5.3804e10 Max
4,7627210
4,1849210
3.5571e10
2.9594e10
2,3916e10
1.7935e10

1. 1967e10
E,9629:9
5.2264eb Min

(b) Equivalent stress

Fig. 9 Total deformation and Equivalent stress at
critical frequency of 768Hz
Model 2

in case of
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