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Nanoindentation study on Ti-24Nb-4Zr-8Sn single crystals
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Abstract: Nanoindentation techniques were used to determine the hardness and elastic modulus of Ti-24Nb-4Zr-8Sn

(abbreviated as Ti-2448) single crystals with different orientation surfaces. Both hardness and elastic modulus anisotropy

were observed. The indentation modulus is 68.1, 69.1 and 78.9 GPa on (001), (011) and (111) surfaces, respectively, and

the indentation hardness is 3.0, 3.5 and 3.5 GPa, respectively. The variation of the hardness and elastic modulus tested by

nanoidentation is consistent with that obtain by the conventional testing method, but the results could not transfer to that

of conventional testing method.
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Table 1 Roughness of (001), (011) and (111) surfaces (nm) 2 Tina4s .
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Fig.2 Typical load—dislpacement curves in nanoidentation of
Ti2448 single crystals with different maximum loads: (a) 200
mN; (b) 1 000 uN
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Table 2 Comparison of indentation hardness with Vickers 69.1 78.9 GPa 35 35 3.0
hardness, indentation modulus with elastic modulus for Ti2448 GPa
single crystals on various surfaces
Indentation  Vickers Indentation  Elastic
Surface  hardness/ hardness, modulus, modulus, REFERENCES
GPa HV E;/GPa E/GPa
(00T) 3.0+0.07  252.8+8.1 68.1 27.1 [1] HAY J. ASM Handbook: Mechanical testing and evaluation[M].
(011) 3.5+0.2 267.4+6.7 69.1 56.3 Materials Park, OH, USA: ASM International, 2000: 232.
(111 3540 1 270,446 4 78.9 381 [2] WANG Wei, JIANG Chuan-bin, LU Ke. Deformation behavior
of NiszAl single crystals during nanoindentation[J]. Acta
Materialia, 2003, 51(20): 6169-6180.
[3] HAO Yu-lin, LI Shu-jun, SUN Bin-bin, SUI Man-ling, YANG
Rui. Ductile titanium alloy with low Poisson’s ratio[J]. Physical
Ti2448 Review Letters, 2007, 98(21): 105503.
[4] OLIVER W C, PHARR G M. An improved technique for
=025 determining hardness and elastic modulus using load and
displacement sensing indentation experiments[J]. J Mater
. Research, 1992, 7(6): 1564—1583.
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[5] , , , . Ti2448 [9].
,2008, 37(s3): 103-107.
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and Engineering, 2008, 37(s3): 103—107.
Ti2448 ( )



