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In this study, we investigate the effect of biaxial deformation on ultimate swelling characterized by

limiting chain extensibility of elastomers. Limiting chain extensibility is introduced into the

Flory—Rehner theory using the Arruda—Boyce eight chain model and the Gent phenomenological

model. To obtain a single unified inequality, stretches are normalized using the material constant

that accounts for limiting chain extensibility. The derived inequality allows for systematic analysis

to provide the ultimate values of swelling ratio under biaxial loading. It is found that the ultimate

values are not exceeded at equilibrium swelling regardless of the type of biaxial deformations and

the set of material constants and that at equilibrium swelling, deswelling can occur even in tension.
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Fig.1 Ultimate swelling under uniaxial and equibiaxial loading
conditions (Egs.(19) and (24)) as a function of 4, .

42. TEAFMOBE KQSHZAWVTEHARPIREICBT
2 FRBRIEZ AR 2 FA_ TG R % Fig2 1R 7. ZOEEITE,
L=J & 2 FROMOR RSN, J, =1 OFHE, A
HIAEIZ X > TIRERAE 2 IR - 72 R 2 b O SE AT I3t s
LTBY, 4 =1 TJ=1 LWKAEERY, FEilEICBNT,
J 0I5 & &, 4 >V2~141 L OO IR E 2 B D
(F25)). —77, J, <l DHFAITIE, Fig2 ITREND K 91,

B M CIImERR IR 57, 220560 3 Fi~off
VEFTZ LI LT, MRMEICEIET S, £, 4,=J"¢&
2 HHOMONHR S NIZFERE LT, J OmKEE, J, O
WAL LI EmERT. E5II, HOORAMIE
A o\B-JF ThY, J,50IcHLTEL >B3~173 &7
5. LEBN-T, FHESIETIE, J>0D72H0 4 ORFIE
X, % @hlEOME (V3/2~122) & HE G| 5E O fE
(B=173) o MicHfmL, J, OFICEELT
V2<7 <BOMlERSD Z L R’bhs.

lﬂanf]r;}lgading_m - oJ=7 atI, :j(:/“
1.0 _‘/ <']0 £| (3_‘10” _ll.) :

! ]
10 V3/24215 3 20
y
Fig.2 Ultimate swelling under planar loading Eondition (Eq.(25))
with J, =1, 0.4, 0.1 and 0.01 as a function of 4, .
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Fig.5 Effect of equilibrium swelling (¢ = 0) on the response
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30, a =2 and y = 0 using G model.
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Fig.6 Effect of equilibrium swelling (¢ = 0) on the response
under planar loading with J, = 0.1 for Equ/(3kT) = 3 X 1073, J, =
30, a =2 and y = 0 using G model.
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