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Abstract: The objective of this article is to report how to identify the rheological behavior of material
from oscillatory shear testing which is a wildly used method to classify material. This article uses official
functions announced by the Society of Rheology (SOR) to acquaint those researchers. An oscillatory
shear flow can be classified by its shear strain. For small shear strain, i.e. at small Weissenberg
number Wi= Ay, <1, the flow is called small amplitude oscillatory shear, SAOS in which the stress in
the fluid is a linear function of the shear strain. However, for large shear strain, Wi >1, such flow can
be classified as a large amplitude oscillatory shear, LAOS, flow where the shear stress can be described
by Fourier series of the shear strain. Lastly, any oscillatory flow can be written in complex functions,
which very useful for dynamic mechanical analysis. Up until now, Ewoldt grid on Pipkin diagram is the

most widely used method for researchers to classify material behaviors.
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e
Gion70) - @)
0
" TO_’n i
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_M - ansin wzt+1;, cos a,t

(24)
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even
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even
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samuﬁ@lug@ﬁmau@ﬁnfu (Even Harmonics)
luviuaaidoarin (G),G!) luaunsfl (27) uaz
(28) Va4 LAOS ﬁﬁ):a@gmﬂuaumiﬁ (17) uas
(18) Va4 SAOS aNEGL
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WanTwgItanlay
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t
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o @ a A o A
WaUNUANaAILATHALTITAUINNINATN (29) A9
luaunsn (31) ale

721(0,t) =—iyy exp(iot) (31)

WaAMNFNABTIZHINITUIAVBITATUATLA 7,
uazrwIaANueIEa 7, tuldawsunisn (6)
INFATVBIB0UIADT (Euler Formula) [23] 601
LATHALUENNNTA (4) azANNLATEAlUENANTN (5)
~ v o g o a P
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anuiaioaluannifn (30) MidvuaglugUWaridu

BaTauaithe [24]
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Toauile
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WU ENNIIN (34) solugumsn (35) az'lel
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AsuuNeQaRITITan (Complex Modulus, G")

&MU SAOS %1 bean

G*(a))s—r—ilzr—o(cos5+isin5) (37)
Yar Yo
LR
G*(w)=G'(w)+iG"(w) (38)
LLa:"um@madmgé’m%ofﬁau (Magnitude of
Complex Modulus, ‘G* ) o [23]
Gd = G* _ ,G/2+G”2 :T_O (39)

Y0
lag G'(w) uaz G"(o) forwluaunisf (13)

o = a A a L%
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(Complex Viscosity, 1) ®13130%1 b6
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71 101
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waziidnanunitaifitauduysol (Magnitude of

Complex Viscosity, ‘77*‘)

|-

o n"(w) wez n'(w) fenwlusumsi (17) ua

(42)

(18) musnau [25] WandwSsdaundamanaade
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6
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° o wa A A ' v ¢
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s a v é = v
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fes  lasdrauiavasauinioags (Large

Amplitude Oscillatory Shear, LAOS) wwAaduua
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gunsanuidnazliiduifasunudasasua
(Nonlinear Viscoelastic Behavior) Gﬁammlﬁmz
Lﬂuuagiugﬂagﬂmﬁmaumadﬁ’%mi‘ (Fourier
Series Solutions) ﬁﬁlzﬂizﬂauvlﬂﬁm“g@ﬁmau n

7@ (Higher Harmonics) TINNUBUAD

75 = —Ziro’n exp(i (0 t+6, ))

(46)
n=1
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1o
= {7y (47)
WU gNNIIN (46) salugumsn @7) ale
~ty1 = D TonSin (@t +5,) (48)

n=1
odd

%dua@éi'm%a%au (Complex Modulus, G) 1%L
LAOS fiznulas
.
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Va1
wnuANENNI (31) uazaunsn (46) aslusunis

l (49) azler

(49)

Gy’ (@.70) :TO—'"(cosﬁn +ising, )

Y0
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RIDRINNIDLD ﬂuslugﬂmmmmﬁnauluaﬂgﬂﬂa

(50)
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