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Design of an Instrument for Measuring Young’ s Modulus of Wire Based on the

Principle of Single-Slit Diffraction
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(1. School of Science, Hunan University of Technology, Zhuzhou Hunan 412007, China;
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Abstract: An experimental instrument has been designed for an accurate measurement of Young’s modulus
by using the principle of single-slit diffraction of light. Through the spring tension adjustment device, a bidirectional
continuous adjustment can be achieved of the tensile force and real-time direct reading. Combing the micro-deformation
of the wire with the optical principle, the micro-deformation of the wire can be directly and accurately measured by
using a 10:1 lever based on the principle of single slit diffraction. In addition, the new instrument is characterized with
such advantages as easy operation, low cost and intuitive phenomenon, which provides an innovative way to measure
the Young’s modulus of materials.

Keywords: single-slit diffraction; minor deformation; Young’s modulus; visualization measurement
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Fig. 1 Spring tension adjustment schematic map
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Fig. 3 Design of experimental measurement devices

21 HABTETERESR

SETERS . A SRR R AR S R
BT LB AGER R ShAS T R G o L e I
A, AT LIRS 0 T S A B T R, DA kAR
B EA A EO VT A TN DS BUE AR NN
BOEEEEH
22 TERES

W 3~4 FroR: 9 RGEALHE 10 0 1FLAF. 2
Bk RO . AT AE . WA,
FEASZE o, 10+ 1 ATFFAY b 70 101 2R T BE AT AF 4% il
10.0 mm, 5 SARIIEEFT A5 100.0 mm, T
FE10 T FCAFRIMERT R Rl B, SRkt
10 = 1 FCAFES S BT iR, B BL IR 03k R AT A
R4 e

J:%Eﬁé‘é—l
Bwbiork

ALFFHIR — |
o —10 : I4THF

T

REA 2
H4 S RGEMTER

Fig.4 Schematic diagram of diffraction system
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Fig. 5 Observation of experimental phenomena
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Table 1 Wire diameter D measurement record table
mm

B i T
WE &f GiE feh WiR kA
0.805 0.806  0.805 0.804  0.805 0.805  0.805

Pl

xR2 SBLKE LWEERK
Table 2 Wire length L measurement record table
Hik 1 2 3 4 5 6 CFHE
K L/mm 502.1 502.0 502.1 502.1 502.1 5022 502.1

R3 BBRAHTHSEEST
Table 3 Tension gauge digital display and

seam width variation

BBy B /mm SR /mm FHORECE /N
0.000 0.000 0 36.61
-0.154 0.0154 40.61
-0.330 0.0330 44.61
-0.509 0.0509 48.61
-0.695 0.069 5 52.61
-0.934 0.093 4 56.61
-1.099 0.1099 60.61
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Fig. 6 Fitting diagram of the relationship between AF and Ad
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