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Development of Simulation System for Front Attachment of Excavator
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Abstract

This paper presents a method to predict fatigue life of a construction equipment performing
static stress analysis and dynamic stress analysis using the computer simulation for proto and
pilot type model, The parameter of design variable is used for finite element modelling of a
excavator, Designer can design reliable product and shorten lead time by using "Simulation
System for Front Attachment of Excavator” developed in this study.
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Fig. 1 Flow chart for analysis system
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Fig. 2 Main spec. and shape of excavator
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Fig. 3 Finite element modelling for working types

Edlofol oj%atA ke Ak AAREL A o
4 +4% & Udn dolek

Fig. 32 steld elga wyom 4447 %

3. Motz

Prototype A whAlol 4l el Aol ohal F9)
o4 el g ulx A3 (bench test) =42 wbE



1404 SR R R R

ar Digging

‘by Lifting

tcy Dumping

Fig. 4 Static analysis results for working types
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Table 1 Stress comparison for static analysis and bench test (Unit:kg/mm?)
Location Analysis Test Difference percentage
Front lug 8.44 9.76 13.5%
Center bearing 7.67 8.22 6.9%
Rear bearing 5.04 5.38 6.3%
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Fig. 5 Loading cases for transient dynamic analysis
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Table 2 Modal analysis for working type

Frequency (Hz) FFT result
Mode S
Digging position Lifting position \

1 2.4139 2.5121 \ S

2 5.2421 4.6976 . !

3 7.6874 8.744% O R .

4 12.6556 ‘ 10.8201 _—1 50000t L ING D D
. ‘ - M o I \‘/ i \\"//l\/ /1\\//'1\

5 20.5638 ‘ 15.4282 TR e e w e

fa’ First mode in case of digging

‘bi Second mode in case of digging

tc: First mode in case of lifting

id) Second mode in case of lifting

Fig. 6 Mode shapes of digging and lifting
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Fig. 8 Stress distribution with time for swing opera-
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Table 3 Standard workmg type for 1 cycle in actual field

Stamdard . . .. . L . .
. Part working type | Working position | Working time(sec) | Working rate (%)
Working type
Digging Digging (standard) Digging position 6.77 29.44
Swing Lifring Lifting position !
o —_— — — 8.05 35.00
+ Lifting Swing (impact} Lifting position
Dumping Dumping (impact) Dumping position 3.07 13.34
L. Gravity load . .
Swing L Dumping position
(Descending)
. e : — — 5.11 22,22
+ Descending Swing (impact) Lifting position

Table 4 Stress-time history at lower bending plate for each working type

(Unit:kg/mm?)

Working type Stress range Stress ratio Stress-time history
(S -
i ; \\
Digging 12.25~0.00 0.00 o '
Digging 7 ' 2
+ Dumping 12.25~— 4.10 —0.34 _ N o
.. “
Digging !
+ Lifting 12.25~—12.40 —0.99 o - Sy
. . o -
Digging
+Side force 13.10~0.00 0.00 -




A7) -

1410

1

AR

S

Table 5 Fatigue analysis results for each working type

Lower bending plate Side plate of front lug
BS2373 part 1 class E) (BS2573 part 1 class F)
Working type —— -
Stress range | Fatigue life | Stress range . Fatigue life
‘ Stress ratio I Stress ratio
(kg/mm? icycle) {kg/mm?) (cycle)
[
.. 12.25~ | 10.80~
Diggin ‘ 0 6.6E5 0 4.5E5
gging 0.00 | ’ 0.00
Diggin 12.25~ 10.80~
88 g —0.34 2.5E5 -0.19 2.8E5
+ Dumping —4.10 —2.10
Diggin 12.25~ . 10.80~
BRIE ~0.99 0.5E5 ~0.64 1.0E5
+ Lifting -12.40 —6.90
Diggin 13.10~ 11.23~
'gg i 0 4.4E5 0 3.8E5
+Side force | 0.00 0.00
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