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Investigation of Measuring the Young's Modulus with Color Digital Holography

SONG Qing-he, LIU Zhi-giang, YANG Wen-ming, LOU Yu-li, GUI Jin-bin
(Department of Physics, Faculty of Science ,» Kunming University of Science and Technology, Kunming 650500, China)

Abstract; Three dimensional deformation field of the dumbbell shaped specimen surface is obtained by
color digital holographic system. The young’'s modulus of TC4 titanium alloy is calculated by the three
dimensional deformation field in the linear zone of the specimen, which is 90.79 GPa. Moreover., the
young's modulus of the material is measured as 99.05 GPa by the strain measuring instrument. The
experimental results is approximate to the results of traditional strain measuring instrument. It indicates
that the method of measuring Young's modulus by color digital holography is feasible and effective. The
method has the characteristics of real-time recording., full-field, non-contact and so on. It can adapt to the
real-time detection in the process of material service under high temperature environment.
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Fig.2 Scheme for illumination vector and observation vector
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Fig.3 Projection for illumination vector and observation vector
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Fig.4 The shape of specimen
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Table 1 Parameters of specimen size

parameter name Symbols/units parameters
total length of specimen L,/mm 67.32
parallelzone length L,/mm 20.00
cross-section thickness a/mm 1.10
parallelzone width b/mm 6.00
aperture diameter d/mm 5.00
cross sectional area of parallel zone S, /mm?® 6.6
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