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Fig. 1 SEM images of silver powder and MWCNTs: (a)
Silver powder; (b) MWCNTs
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Fig.2 SEM image(a) and XRD pattern(b) of Ag-coated MWCNTs

3 BREEJRE SRR SEM 1%
Fig. 3 SEM images of ball milled composite powders with various volume fractions of MWCNTSs: (a) 4%; (b) 8%; (c) 10%;
(d) 12%s; (e) Higher magnification of area 4 marked by rectangle in (a); (f) Higher magnification of area B marked by rectangle in (d)
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Fig. 4 SEM images of polished surface of MWCNTs/Ag composites with various volume fractions of MWCNTSs: (a) 4%; (b) 8%;

(c) 10%; (d) 12%
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Fig.5 SEM images of MWCNTs/Ag composites with 8% MWCNTSs: (a) Cross section; (b) Longitudinal section
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composites with various volume fractions of MWCNTs
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Table 1 Mechanical properties of MWCNTs/Ag composites

at various volume fractions of MWCNTSs
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Fig. 9 FESEM images of fracture surfaces of MWCNTs/
Ag(8%) composite: (a) Low magnification; (b) High magnification
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Effect of MWCNTs content on microstructure and mechanical
properties of MWCNTs/Ag composites

LI Ai-kun, XIE Ming, WANG Song, LIU Man-men, ZHANG Ji-ming, CHEN Yong-tai

(State Key Laboratory of Advanced Technologies for Comprehensive Utilization of Platinum Metals,
Kunming Institute of Precious Metals, Kunming 650106, China)

Abstract: Multi-walled carbon nanotubes (MWCNTs) were coated by silver using chemical plating, MWCNTs/Ag
composite powders were fabricated by high energy ball milling, and MWCNTs reinforced silver composites were
obtained with powder metallurgy method. Morphologies of the composite powder and distribution of MWCNTs in the
composite were analyzed by scanning electron microscopy. The effect of the MWCNTs content on the mechanical
properties of the composites was studied. The results show that Ag particles gather to larger secondary particles after ball
milling and the degree of aggregation increases with the increase of MWCNTs content. The MWCNTs present severe
aggregation in the composites when the volume fraction of MWCNTSs exceeds 10% (volume fraction). With the increase
of the volume fraction of MWCNTs, strength and hardness of the composite first increase and then decrease. The
composite containing 8% MWCNTs exhibits optimal mechanical properties with tensile strength of 297 MPa, yield
strength of 245 MPa, and hardness of 80.1 HV ;. The MWCNTs/Ag composite shows obvious plastic fracture with many
dimples on the fracture surface. Pull-out of the MWCNTs illustrates the load transferring and strengthening effect of
MWCNTs.
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