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Abstract —Carbon nanotubes (CNTs) are used in various composite materials to enhance electrical, thermal and
mechanical properties of composite materials. In this study, we investigate the wear characteristics of polycarbonate/acry-
lonitrile-butadiene-styrene (PC/ABS) blends containing multi-walled carbon nanotubes (MWCNTs). PC/ABS blends are
commonly used in many industrial applications such as cellular phones and display cases and MWCNTs have been
added to the PC/ABS blends to improve their electromagnetic interference shielding (EMS). We performed wear tests
on PC/ABS blends containing MWCNTs under reciprocating linear sliding conditions with chrome steel balls as a coun-
terpart material. The normal loads were 10, 30, 50, 70, 100 N, the sliding speed was 10 mm/s, the stroke length was
15 mm, and the tests lasted 900 s. The MWCNTs included in the PC/ABS blends lower the wear volume and friction
coefficient of the composites. We analyzed the wear debris collected from the composites during the tests in terms of
the MWCNT concentration using inductively coupled plasma optical emission spectroscopy. The results show that the
quantity of MWCNTs in the debris is proportional to the concentration of MWCNTs in the composite, indicating that
the exposure of the MWCNTS to environments by wear could be increased with their concentration in the composite.

Keywords: multi-walled carbon nanotube (MWCNT, Thg] BAL}=F-2)), polycarbonate acrylonitrile butadiene
styrene (PC/ABS), friction coefficient (W} 2 7] 47), wear debris (P} = ¥ A}, inductively coupled plasma optical
emission spectroscopy (ICP-OES, =743 Zet=znt E337))

Nomenclature L : Normal load (N) &&3})
x : Sliding distance (m) PFEA=])
V : Wear volume (mm’) (*F)
k. : Specific wear rate (mm’/Nm) (H]7}=5) .M =
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Fig. 1. Schematic diagram of friction test.

Table 1. Experimental conditions for wear test.

Ball on disk, reciprocating
wear test

MWCNT composites

Contact geometry

Materials Chrome Steel ball
(dia. 6.3 mm)
Load (N) 10-100
Sliding speed (mm/s) 10
Stroke length (mm) 15
Test duration (s) 900
Temp & RH 2242°C, 45+5%
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Fig. 2. Friction coefficient of PC/ABS composites containing
MWCNTs with respect to contact load.
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Fig. 4. Specific wear rate of PC/ABS composites containing
MWCNTS with respect to the concentration of MWCNTs.
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Fig. 5. SEM images (a-c) and FT-IR spectra of wear debris. The sample with 3% concentration of MWCNT was

used and the contact load was 100 N.
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