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Abstract @ The mobile elevated work platforms(MEWPSs) consist of work platform, extending
structure, and car, and it is a facility to move persons to working positions. MEWPs are useful
but composed complex pieces of equipments, and accidents are caused by equipment defects.
Among them, accidents caused by fracture of the bolts fixing the extension structure and the
turntable are increasing. In this study, fatigue failure and fatigue life of a turntable fixing bolt
subjected to irregular fatigue load were analyzed by FEA. For this purpose, finite element
modeling is proposed and structural analysis and fatigue analysis are performed
simultaneously for fixing bolts. As a result of the structural analysis, it was confirmed that
there is no risk of permanent deformation because the maximum stress acting on the fixing
bolt is lower than the yield strength, and fatigue analysis was confirmed that the fatigue life is
less than the design standard. The fatigue analysis results of this study can be effectively used
for the design and the documentary assessment of the safety certification of the MEWPs by
examining the fatigue life of the turntable fixing bolt.
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Table 1. Number of injuries in the last 10 years‘”

Year Total | 2008 | 2009 | 2010 | 2011 | 2012
Fatalities 275 24 19 23 24 30
Injuries 60 9 6 4 8 5
Year 2013 | 2014 | 2015 | 2016 = 2017 | 20184 ] ‘ o -
Fig. 1. Failure scene of the fractured turntable fixing bolts: (a)
Fatalities 2 35 28 2 28 6 the turntable and boom after accident, and (b) the fractured
Injuries 2 8 7 9 1 1 fixing bolts,
Table 2, Number of accidents caused by mechanical damage 2. M‘ﬂ[“ '_r‘-’F- 3:' ’—‘I‘%%-IEJ
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Fig. 4. Macrograph and schematic of fracture surface of one
of the fixing bolts,

Table 3. Chemical compositional analysis results of the
fractured bolts (mass, %)

Elements C Mn P S
Bolt(R10) 0.20452 0.79529 0.01741 0.00342
Required values _
(KS B 0233) 0.15~0.35 >0.7 <0.035 <0.035
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Table 4. Mechanical properties of the fractured bolts (MPa)

Material Tensile strength Yield strength
Bolt(R10) 1217 1,092
Required values
(KS B 0233) >1,000 >900
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Fig. 5. Geometrical model of the mobile elevated work platform,
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Table 5. The mechanical properties used in structural analysis

Mt Young's Poisson's | Density Yield Tensile
terials | modulus ratio (kg/m’) strength strength
(GPa) (MPa) (MPa)
ATOS80 207 0.29 7,350 813 880
SS400 200 0.29 7,850 250 460
SM45C 207 03 7,600 490 686
S45C 205 0.29 7,350 1,092 1,217
S48C 200 0.27 7,700 365 610
STC60 202 0.27 7,300 520 588
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Fig. 6. Finite element model,
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