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Single-Mode Maxwell Model

 0
0 







 







t
tt tdtet )()( /)(0 


  

 0


tG

2

relaxation time parameter


0g modulus parameter

© Faith A. Morrison, Michigan Tech U.



2

initial state
no force

Maxwell’s model combines viscous and 
elastic responses

Spring (elastic) and 
dashpot (viscous) in series:

Dtotal

final state

3

 f

final state
force,  f,  resists

displacement

dashpotspringtotal DDD 

Displacements are 
additive:
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Predictions of the (single-mode) Maxwell Model
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Step Shear Strain Material Functions
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Step-Shear-Strain Material Function G(t) for Maxwell Model
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Figure 8.4, p. 274 data from Einaga et al., 
PS 20% soln in chlorinated diphenyl
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We can improve this fit by adjusting the Maxwell 
model to allow multiple relaxation modes
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Generalized Maxwell model combines 
Maxwell-elements in parallel

5 element Maxwell model 
is equivalent to this 

physical system:
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Predictions of the Generalized Maxwell Model
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Figure 8.4, p. 274 data 
from Einaga et al., PS 
20% soln in chlorinated 
diphenyl
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Small-Amplitude Oscillatory Shear Material Functions
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Predictions of the Generalized Maxwell Model (GMM)
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Predictions of (single-mode) Maxwell Model in SAOS
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Predictions of (multi-mode) Maxwell Model in SAOS
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Figure 8.8, p. 284 
data from 
Vinogradov, PS melt
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Predictions of (multi-mode) Maxwell Model in SAOS
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Figure 8.10, p. 286 
data from Laun, 
PE melt
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We can use Excel Solver to 
solve for the parameters of the 

GMM model.

Demo file:

www.chem.mtu.edu/~fmorriso/cm4650/Demo_fitting_LVE_spect
rum_new.xls

Reference: Faith A. Morrison, Understanding Rheology, 
Oxford 2001 pp281-285

17

Oxford, 2001, pp281 285

See also Rheology Bulletin, January 2007, volume 
76(2), article by J. M. Dealy for discussion of 

significance of relaxation spectra.
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