F21 6
Vol.21 No.6

TERERERFIR

The Chinese Journal of Nonferrous Metals

2011 6 H
Jun. 2011

TEHES: 1004-0609(2011)06-1404-05

Cu/Nb K% BIRE R EMEITA

KoORK, RA4E, FiEME, FEFE, 3 R, 3 %
(WZATERY: @R AL [ 5K S =, 9% 710049)

O w1 S I SR R R Cu/Nb 9K 4 22 )2 I ) SaE P et 8 i L e A
IR FH 2R A5 B9 1 R A 4 P 7 S A (FIB/SEM) #RIHI 5 R AE B AR IR G341 22 2518 e R RN W 2844 Tk 1 5%
Wi, Z5IRFRMT: BEEVRRILL G N, 2RI E BRIk, I B2 ) Sk R I R R e R . i L
ANFRE—IGTHER, RN, 2R k2, WZERIEEEZE. X2 HTHMH Cu ZXHEH Nb
T A AL R A RAE T

KR AKEREZE M WiRUT R I

FESES: TGL13 MRS A

Ductility and fracture behavior of
Cu/Nb nanostructured multilayers

ZHANG Xin, ZHANG Jin-yu, NIU Jia-jia, LEI Shi-ying, LIU Gang, SUN Jun

(State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The dependent of ductility of polyimide-based Cu/Nb nanostructured metallic multilayers with constant
modulation period on the modulation ratio was investigated by uniaxial tensile testing. The heterogeneity restriction
effect of the multilayers affecting the fracture behavior was further studied through quantitative focused ion beam(FIB)
and scanning electron microscope (SEM) cross-section characterization technique. The results show that the ductility of
multilayers decreases with increasing modulation ratio, and the fracture mode transforms from opening to shear mode.
When the modulation ratio decreases to less than a critical value, the ductility increases with decreasing modulation

period. When the modulation ratio is larger than the critical value, the ductility decreases with decreasing modulation

period. This can be attributed to the ductile Cu layer that can arrest the microcracks initiated in the brittle Nb layer.
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Fig.2 XRD patterns of Cu/Nb nanostructured metallic

multilayers with modulation wavelength /=50 nm
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Fig.5 Morphologies of shear (a) and opening (b) deformation

in microcrack deformation area
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