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Table 1.1.1 Investigation for fatigue fracture of rear door

Delivery date Mileage Fracture point
1 2009. 04. 15 92,935 Rear—-door
2 2008. 04. 17 177,524 Rear—-door
3 2009. 05. 10 90,147 Rear—-door
4 2009. 04. 25 95,147 Rear—-door
5 2009. 03. 10 124,368 Rear-door
6 2009. 06. 20 115,639 Rear—-door
7 2009. 05. 23 102,358 Rear—door
8 2009. 03. 13 104,586 Rear—door
9 2009.- 06. 02 387,854 Rear-door
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3.2 29 (Modeling)

= oEwelde F 37EA] Aol tske] s s Astaal gk wA
Gl ik A3} FAl oled I FAE
Ast7] 918 Weto & Modified model 1% 9+ Modified model 2™ o th3}¢]
3D REHS T
WA o Fig. 32.1604 71E EAIA B Eofo] F44S JERI o
™, T2 & Fig. 3.22% Modified model 1* & WER L 9t} o] R
71E FolA skl BAStE 8 FRoR dto] Fo] 3 mme] HH P
& TAste] Z|ER A BAsE sl diste] oW WMt WA Eh=
B uAEk, B3 Fig 323904 WE = Modified model 2™ o4& 7]
ey FAdd GAe FAgkaL o Ao FAA7E )= F ol 2

mmz HPAA 7|EED A BAYsh= b djste] ojuj 3 Wstrp By

71E AN H AR AL Q)=

A

Fig. 3.2.1 Standard model

_20_



Fig. 3.2.3 Modified model 2™
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a) 3D modeling b) static structure analysis

e S {pR T
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Safety factor Fatigue sensitivity Life time

d) Analysis result

Fig. 3.3.1 FEA(Finite element analysis) process
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OPTIMIZATION OF ELEMENTS
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v

ELEMENTS

Fig. 3.3.2 Connection of analysis quality-element

a) modeling for analysis b) mesh generation

Fig. 3.3.3 Mesh generation for analysis
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Table 3.3.1 Chemical substances of DDQ

Chemical substances
Standard Steel
C Si Mn P S
KS D 3512
DDQ <0.08 - <0.40 <0.03 <0.03
(JIS G 3141)

Table 3.3.2 Mechanical property of DDQ

mechanical property

Standard | Steel Tensile Elongation Min (%)
strength | 0.25<t<0 | 0.40<t | 0.60=t | 1.0=<t< | L6=<t< e
.40 <0.60 <1.0 1.6 25
KSD 3512 | g | 23 36 38 40 41 i) 43
(JIS G 3141) (N/mm’)

w=ojo] o GFE vA= A= obY Fig 3343 22 F 7hA A
= 7P dxHd a4 BF 2 5k WA =of i Al dgsh=
Adate] o] wiell Fateo] gl dmg RH ¥ A9 aFel
i ol @ skgol mojdl FAsToR st k. F WA
3 a d Alel] RE] oA BAsE BRHER Qlate] A
He dtes ' 7 Atk 2 Aol g8 dEg B 2"HAY AT

< 1.1 kgolaz, ZH 7} AsEy WA= Hd EAE 15 N'm o|th
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a) door model b) fixed support

Fig. 3.3.5 Fixed support for boundary condition
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A: Static Structural (ANSYS)
Total Deformation
Type: Total Deformation
Unit: mm

Time: 1

a011-12-04 2 10112

0.22665 Max
0.20m47

0, 17628

01611

012592
0,10073
0.07555
0.050367
0,025183

0 Min

0,00 50.00 100,00 ¢
N N

25,00 78,00

Fig. 3.3.6 Total deformation at standard model load
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A: Static Structural (ANSYS)
Equivalent Stress

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

Time: 1

2011-12-0d4 23 10:13

159,92 Max
142,15
124,38
106,61
85,542
71,074
53,305
35,537
17,765
0 Min

0.00 50,00 100,00 {ram)
H N )

25,00 75,00

Fig. 3.3.7 Equivalent stress at standard model load
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Total Deformation
Type: Total Deformation
Unit: mm

Tirme: 1

2011-12-04 27 10:18

0.10157 Max
0040284
L 0,075333
L 0.067713
,. 0056428
I 0.045142
. 0033857
. 0.022571
0.011286
0 Min

0.00 50,00 10,00 (mm)
I e

25,00 75.00

Fig. 3.3.8 Total deformation at standard model moment

_31_



A: Static Structural (ANSYS'
Equivalent Stress

Type: Equivalent {van-Mig
Unit: MPa

Tirne: 1

2011-12-04 =& 10:20

79,14 Max
70,346
61,553
52,76
43,967
35173
26,38
17,587
6,7933

0 Min

0,00 50,00 100,00 {rmm)
Il e

26,00 75,00

Fig. 3.3.9 Equivalent stress at standard model moment
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1}) Modified model 1%

A: Static Structural (ANSYS)
Total Deformation
Type: Total Deformation
Unit: mm

Tirne: 1

2011-12-04 28 10:23

0.16654 Max
014804
0,12953
011103
0,092525
0,07402
0,055515
0,03701
0,018505

0 Min

0.00 50.00 100,00 {rmm)
IS |

26.00 7500

Fig. 3.3.10 Total deformation at modified model 1" load
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A: Static Structural (ANSYS)
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Fig. 3.3.11 Equivalent stress at Modified model 1* load
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Fig. 3.3.12 Total deformation at Modified model 1* moment
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Fig. 3.3.13" Equivalent stress. at modified model 1* moment
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A: Static Structural (ANSYS)
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Fig. 3.3.14 Total deformation at modified model 2™ load
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A: Static Structural (ANSYS)
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Fig. 3.3.15 Equivalent stress at modified model 2™ load
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Fig. 3.3.16 Total deformation_at modified model 2™ moment
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Fig. 3.3.18 Fatigue sensitivity at standard model load
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Fig. 3.3.19 Safety factor and life time at standard model Load
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Fig. 3.3.20 Fatigue sensitivity at standard model moment
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Fig. 3.3.21 Safety factor and life time at standard model moment
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Fig. 3.3.22 Fatigue sensitivity at modified model 1* load
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Fig. 3.3.23 Safety factor and life time at modified model 1* load
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Fig. 3.3.24 Fatigue sensitivity at modified model 1* moment
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Fig. 3.3.27 Safety factor and life time at modified model 2" load
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Fig. 3.3.28 Fatigue sensitivity-at modified model 2™ moment
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Fig. 3.3.29 Safetyfactor and life time at modified model 2" moment
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Table 3.4.1 Analysis result

STANDARD MODIFIED MODIFIED
MODEL MODEL _1ST MODEL 2ND
DOOR | WINDOW | DOOR | WINDOW | DOOR | WINDOW
open-close | open-close | open-close | open-close | open-close | open-close
Total deformation
0.22 0.10 0.17 0.10 0.047 0.028
(mm)
Equivalent stress
152.92 79.14 184.28 72.83 40.48 30.06
(MPa)
Safety factor 0.43 0.87 0.37 0.95 1.7 2.3
Life time 25,684 4.52e5 15,542 7.3e5 le6 le6
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¢)~Welding for solution

Fig. 3.4.1 Solution of fatigue wear
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A study on the Rear-door Vehicle about

fatigue-failure by the ANSYS

Ko, Jong Hyoun

Department of Mechanical engineering,

Graduate School of Pukyong National University

ABSTRACT

Vehicle's service life is influenced by fatigue, corrosion, abrasion, and so on.
It wusually consider ‘a countermeasure that is fatigue situation among these.
Above all, Interest for fatiguetis rising as reported that destruction of machines
and structures of various kinds are happened by fatigte over 90 percent.

In automobile case, it is not enough-to- get result with experimental fatigue
analysis as product cycle time is shorter and buyer's request is various.

It needs information about load-spectrum to prevent fatigue failure. Also it
needs more information such as material's reaction from fatigue, designed to
stress the impact of fatigue, production process, fatigue process, fret process.

Because of the design requirement of the weight lightening about vehicle
there is a awareness which is the process of fatigue design has to be

modernized.
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To meet these requirements, the fatigue design of the auto industry has many
cases based on the experience designed by using a standardized material and
plan of structure design.

The final plan of the last design is decided by considering the result of
running test and response of user.

But there are many difficulties to protect every damage by fatigue beforehand.

Therefore this research is about analysing a damage caused at the door of the
car, which is made currently, in many problems-of fatigue made in the vehicle
and we want to provide a solution on the fundamental damage by a numerical

analysis of the ANSYS.
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