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Relationship between Rolling Motion and Microstructural Change
in Rolling Element
Kum Hwan Cha and Dae Eun Kim

Abstract
The life of rolling elements depends on various factors such as operating conditions and
material properties. In this work, the effect of microstructure on the rolling behavior is
investigated. Specially, the deformations in the substrate regions before and after rolling are
compared. It is found that rolling action causes severe flow of material in the direction opposite
to the rolling direction in the case of dry rolling direction. With lubrication, the deformation is
more severe at the subsurface region rather than at the surface.

Key Words : Rolling Resistance( 78 #3), Surface Fatigue Wear( X 3] 2v}3), Delanmination Wear
(7F2lu}d), Deformed Laver(718 % 2 Z), Microstructure(¥] 4 = 2])
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Table 1. Machining condition of disk specimen
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Table 2. Change of matenial properties
of disk A, B, C without lubrication
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{(a) before experiment  (b) after 2.4x 10° cycles
Fig. 1 Oprical micrographs of microstructure of disk A

(a) before experiment (b} after 2. 4x10°% cycles
Fig. 2 Optical mlcrographs of microstructure of disk B

(b) after 2.4x10°% cycles

(a) before experiment
Fig. 3 Optical micrographs of microstructure of disk C
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(a) track
Fig. 4 SEM micrographs of disk A

(b) wear particles
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Fig. 5 Wear track profiles of disk A
after 2.4x10%cycles
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Fig. 6 Optical micrograph of cross-section of disk C
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Table 3. Change of material properties of disk A, B
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(a) disk A (b) disk B
Fig. 7 Change of microstructure of disk A, B
after 4.8x10°cycles with lubrication
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Fig. 8 Wear track profiles of disk A, B after

4.8%10°cycles with lubrication
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