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Mechanism
Contact Test

Analysis of Overloading
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(School of Mechanical Engineering, Tongji University, Shanghai
201804, China)

Abstract: Taking the roller system of the heavy equipment
telescopic boom as the research object, the overloading
contact tests of the rolller system and the supporting plate was
conducted to investigate the wear mechanism of friction
specimens, in order to improve the wear resistance and the
life span of the mechanical parts. By using scanning
SEM and EDS techniques,

morphologies, chemical composition and plastic deformation of

metallography, the surface
the worn test specimens were analyzed. The results show that
under heavy-duty conditions and with the increase of wear
times, the wear mechanism of the supporting plate is both
abrasive and adhesive. However, the wear of the roller is less
serious than that of the supporting plate because of its higher

hardness. The wear mechanism of the roller is both abrasive
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and mild adhesive. A study of the worn roller layer
microstructure indicates that lamellar pearlite has dislocation
movement and microstructure damage in the local area, which
shows that the plastic deformation of the roller has happened

under overloading contact.

Key words: overloading contact; roller system; worn

mechanism; surface morphology
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Fig.1 Composition of roller system
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Tab.1 Chemical composition of roller and supporting plate %
\ SRR EK
B § - . - T
C Si Mn P S Cr Ni Cu
#E4R (40C 0.037~0.44  0.17~0.37  0.50~0, 80 <0. 035 0. 035 0. 25 <0, 25 <0. 25
TIERR (45 ) 0. 42~0. 50 0.17~0. 37 0. 50~0. 80 <£0. 035 <£0. 035 0. 80~1.10 <0. 30 <0. 30
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Fig.3 Schematic diagram of contact test of roller

system and supporting plate
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Fig.4 Contact test of roller system and supporting plate
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Fig.5 Roller specimens
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Fig.6 Surface morphologies of specimens

after 2 000 times of wear test
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Fig.7 Surface morphologies of specimens

after 3 500 times of wear test
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Fig.8 Surface morphologies of specimens

after 6 000 times of wear test
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Fig.9 SEM morphologies of roller surface
after 3 500 times of test
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Fig.10 EDS analysis of contact surface for roller

B 11 FEEEE6 000 XICEREREEER
Fig.11 SEM morphologies of roller surface
after 6 000 times of test
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Fig.12 SEM morphologies of roller section
after 6 000 times of test
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Fig.13 Metallographic microstructure

analysis of roller section
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