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ABSTRACT

In this study, the durability due to the fork shape of excavator bucket is investigated. The analysis is carried
out by modelling the fork shape used in general. As the analysis condition, the pin is constrained as fixed
support at the bucket and the load of 12000N is applied at the fork. As the study result, the maximum
equivalent stresses at models 1 and 2 are shown as 56.895MPa and 54.722MPa respectively. Model 1 is shown
to have the most deformation of 5.6686 mm among four models. Model 3 has the least deformation among four
models and the maximum deformation of model 3 is shown as 4.948mm. The fatigue analyses are also carried
out with three models. Each model shows the same fatigue lives under the identical fatigue loads. The damage
part at each model is shown at the bucket pork or the pin connected with bucket. As this study result, the data
is thought to contribute to the safety design at excavator bucket.

Key Words : Excavator(Z4+71), Structural Analysis(T25H4]), Total Deformation(Z% & 2f), Equivalent Stress
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R FEEE o Folxl FAYIE HAe| FolA]

LM = t ok shFolael HEG sl Aol wet o

o} ol WEe BeUOAIE Wi} ol of

AR AN FATE o FRO AYL T FE RE @A ¥ FUuES PPl st
AN FHE S TS Bhoom), Ham), WA ARE TAo WAl £4HUL ATIlE A
(Buckenol M2 Wez | 7z Hojglnt.  Erbe) &30 Wa R a3 Ao WELoR
g8l sk MUY an W, ¥ & 5

# Corresponding Author : jucho@kongju.ac.kr 2 W H]go] WS} o a}?_ gH&s ) 9
Tel: +82-41-521-9271, Fax:+82-41-555-9123 5“"'] éf.é}.ﬂe 0]%0]-02] ;_q. 3} UH, Hﬂﬁl-ozl gg

Copyright © The Korean Society of Manufacturing Process Engineers. This is an Open-Access article distributed under the terms of the Creative Commons Attribution-Noncommercial 3.0 License
(CC BY-NC 3.0 http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

—54 —



o

4, 2A4S  F=71A7S I A, A7, A2s

g 20| At s Al viAls =
< dotrr] flste B =&odAe HAHJ] =2t
Jo] WA £33 g4s =487 &) A7AY

1S nlEtoz Pz F 2 g2 §ie 7
o2 A 2y udd 84 =4 A
F39 b AAlCl 719 & Al AsE

1-10]

N

@

8 o

LS

2. =&

(c) Model 3
21 o7 2 Fig. 1 Configurations of models
B ATFolAMe 24719 WAl 23 Fol ©E
T2 sgon wFA T Wi L golry Fig. 12 R2AHT B 4SS U3 so=
sl WAL &F FA71E LA AREHUC Zt mdEL £ 9 U= FYsta 23 4Tt
9 Fd A Wz A5 Faste] CATIA t2A MAg Aol
olgste] Zizte] Y4g mAPSYL RAYH
AEE ANSYSE o83t A& st 2.2 Sf{ A =AH
A=k

im0 g

ot i

Fig. 12 2T 2 AFolxes =27 wzl
23 Pl wE WS 1] 48ty o 2

& 8y 2Ag Fnk

A: Static Structural

[A Fixed Support
[ Force: 12000 N

(a) Model 1

(a) Model 1

D: Static Structural
Static Structural
Time: 1. 5

B Fixed Support
Bl Force: 12000 N8

(b) Model 2 (b) Model 2
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G: Static Structural
Static Structural
Time: 1.

[ Fixed Support
[B Force: 12000 M

(c) Model 3
Fig. 2 Constraint conditions of models
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A: Static Structural
Equivalent Stress
Type: Equivalent (iron-Mises) Stress
Unit: MPa
Time: 1

26,893 Max
50574
44252
3783

31.608
25287
18.965
12643
63217
4.287e-7 Min

(a) Model 1

G: Static Structural

Equivalent Stress

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

Tirme: 1

54.722 Max
48641
42,5681
36481
30401
24,321
18.241
1218
6.0802
10315e-6 Min

(b) Model 2

D: Static Structural

Equivalent Stress

Type: Equivalent (won-Mises) Stress
Unit: MPa
Time: 1

54.881 Max
48783
42 b6
36.588

1.0332e-6 Min

(c) Model 3
Fig. 3 Equivalent stress of models
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A: Static Structural
Total Deformation

Type: Total Deforrnation
Unit: rmm

Time: 1

5.6686 Max
5.0288

(a) Model 1
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G: Static Structural
Total Deformation
Type: Total Deformation
Unit: mrm

Tirne: 1

3.1361 Max
45854
20047
3424

28534
2.2827
1712

11413
057067
0 Min

(b) Model 2

D: Static Structural
Total Deformation

Type: Total Deforrmation
Unit: mrm

Tirne: 1

4.948 Max
4.2082
2.8484
3.2987
27489
21991
16493
1.0996
054978
0 Min

(c) Model 3
Fig. 4 Total deformation of models

Fig. 4= 3|4 ZdE9 HAPFOZ 12000N9]
=S X0 FIUL o Hifi‘&l WY FS Yehd
Aot} Z+ el F 7 &
S Model 122 5.6686mm<)
Zbe WygsEs B mde Model 32
948mme] MFFS BTt ol A& EY
Z Model 3904 7F £& YTFAALS HYS &
T AT

oX 1|

N

32 E 34

2 ATl 2] WA xae YTHE &
obwl g8 Mzaae WystAch A= =
AL 7= A4 5YY Ao 2AL HA
on Mz 3%F 9 oL theo 1Y ol A
Ak

Fig. 5 Fatigue load and theory applied to analysis
models

A: Static Structural
Life

Type: Life

Tirne: 0

3.3693e5 Max
33693
3368.3
33693
33.693
3.3603
0.33692
0.0323802
0.00336032
0 Min

(a) Model 1

D: Static Structural
Life

Type: Life

Tirne: 0

3.3693e5 Max
33803
3380.3
33692
33693
3.3093
0.33803
0033893
0.0033693
0 Min

(b) Model 2

G: Static Structural
Life

Type: Life

Tirne: @

3.3693e5 Max
33803
33803
33893
33893
33693
033693
0033693
00033683
0 Min

(c) Model 3
Fig. 6 Contour plots of fatigue life at models
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