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ABSTRACT

Diverse metallic parts should have high wear resistance. Therefore, to achieve an ultrawear-resistant surface
for cast iron, we developed a new process that combines stick burnishing with ultrasonic nanocrystal surface
modification (UNSM). Stick burnishing is a well-known process that creates a compressive residual stress
through a work-hardening effect. The UNSM treatment refined the grain structure to increase the hardness
and compressive residual stress. In this study, four types of specimens, UNSM alone and burnishing alone,
and two combined treatments, UNSM-after-burnishing and burnishing-after-UNSM, were sequentially evaluated,
and their surface hardness distributions were compared. This operation resulted in the best combination of
mechanical surface treatments, the hardness was found to be 61.4% higher than that of the original cast iron
material. We believe that this approach can be applied to a variety of mechanical components for highly
functional local surface properties and ultra-wear resistance applications.

Keywords : Burnishing(t{4 &), UNSM(-H=ZH™0|M|StEH A 2]), Super-Wearproof Characteristics(ZL{OFEAY),
Hybrid Surface Treatment(StO|E2|= FMX{2|), Hardness(d )
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Fig. 1 Effects of mechanical surface treatment
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Table 1 Process parameters of burnishing and UNSM

Stick burnishing

Depth (D)) Speed (v) Space (5)
level | 0.1 mm 250 mm/min 0.025 mm
2 level 0.15 mm 500 mm/min 0.05 mm
3 level 0.2 mm 1000 mm/min 0.1 mm

UNSM

Static load Speed (v) Space (5)
llevel | 1 kef 250 mm/min 0.025 mm
2 level 2 kef 500 mm/min 0.05 mm
3 level 3 kef 1000 mm/min 0.1 mm

Table 2 Major chemical components of a material

Chemical major components

C Si Mn Cu
3.2 1.9 0.7 2.0
Cr Ni Mo Fe
0.1 0.1 1.5 Bal.
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Fig. 7 Parametric test results of hardness; (a) burnishing
and (b) UNSM
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