International Journal of Mechanics Research J72WF 5%, 2022, 11(2), 29-34 Hans )0
Published Online June 2022 in Hans. http://www.hanspub.org/journal/ijm
https://doi.org/10.12677/ijm.2022.112004

HRAE RS 1 (R R EE

2 R
WSRO IR AT, T T3

ks Hi: 20224F4H6H; FAHHEB: 20224F4H27H; KAAHB: 20224F6 13 H

G2

NEFET, BETERAREE, HEEAL ER50.5, X3 FHOENAM L EESA 1. @it
B HEASEEARNEERE, JOMBRILANAR L R s R, MM AT R, ERF
RS, BRRZUN, THEBIRTHEER EEIR/N . A R EETEE R0, ). ZHHHH
FAHNT0.50F, DRETARSERINERD, EERARE/N: SRR T 0.58F, R fhi ABR
Ny AR ERRERE RGN SRR A ST 0.50F, R EREAER AREEN . FER ENAE
408 A BT 5 A T A B o

X in

Poisson’s Ratio of Ideal Linear Elastomer

Yuan Wen

Zhejiang Ruitang Plastic Technology Corp., Ningbo Zhejiang

Received: Apr. 6", 2022; accepted: Apr. 27", 2022; published: Jun. 13", 2022

Abstract

Under small deformation, based on the assumption of constant volume, the upper limit of Pois-
son’s ratio is 0.5. Under large deformation, the value of Poisson’s ratio is rarely discussed. By es-
tablishing the spring model of ideal linear elastomer, it is considered that the volume ratio and
Poisson’s ratio are independent variables of tensile ratio and independent of stress mode. In the
process of large deformation, the volume changes, and the change trend depends on the initial
Poisson’s ratio. The range of Poisson’s ratio is (0, ©0). When the initial Poisson’s ratio is less than
0.5, the volume increases first and then decreases in tension and decreases in compression; When
the initial Poisson’s ratio is greater than 0.5, the volume decreases in tension and increases first
and then decreases in compression; When the initial Poisson’s ratio is equal to 0.5, the volume de-
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creases in tension or compression. Therefore, in theory, there should be metamaterials with com-
pressive volume expansion and tensile volume contraction.
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Figure 1. Schematic diagram of ideal linear elastomer spring model
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Figure 2. Volume ratio trend at different initial rise angles
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