
STORAGE MODULUS OF POLYMER

What is a storage modulus? The storage modulus is a measure of how

much energy must be put into the sample in order to distort it. The

difference between the loading and unloading curves is called the loss

modulus,E ". It measures energy lost during that cycling strain. Why would

energy be lost in this experiment? In a polymer,it has to do chiefly with

chain flow.

What is the storage modulus of a polymer? In the glassy region the

storage modulus,Ea?2,is about the same for all amorphous,unpigmented

network polymers (approximately 2 to 4 x 10 10 dynes/cm 2which is equal

to 2 to 4 x 10 9 Newtons/m 2). E' drops sharply in the transition region. For

uncrosslinked,high molecular weight polymers,E' drops by more than three

orders of magnitude.

How does temperature affect storage modulus? The storage modulus

generally increases with increase in the percentage of secondary

constituent (polymer as blend,fillers/reinforcement to make

composite),while it decreases dramaticallywith increase in

temperature,and a complete loss of properties is observed at the Tg,which

is generally close to 40 ?C.

What is a dynamic modulus of a polymer? These properties may be

expressed in terms of a dynamic modulus,a dynamic loss modulus,and a

mechanical damping term. Typical values of dynamic moduli for polymers

range from 106-1012 dyne/cm2depending upon the type of

polymer,temperature,and frequency.

What happens if a polymer has a low storage modulus? The reverse is

true for a low storage modulus. In this case,the polymer is too liquid-like

and may begin to drip out of the nozzle,and may not hold its shape very

well . A similar parameter is loss modulus,which is the opposite of storage

modulus,the polymera??s liquid-like character.
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What is storage modulus & loss modulus? Visualization of the meaning of

the storage modulus and loss modulus. The loss energy is dissipated as

heat and can be measured as a temperature increase of a bouncing

rubber ball. Polymers typically show both, viscous and elastic properties

and behave as viscoelastic behaviour.

Hydrogels are soft materials that consist of physically or chemically

cross-linked polymer networks and a large quantity of water. Hydrogels

have a high water content and low elastic modulus (~100 

Semicrystalline polymers can be regarded as interpenetrating networks of

rigid crystalline skeleton and entangled amorphous chains.  The storage

modulus is associated with the stiffness of materials. It reflects the elastic

response of the material and can be regarded as the potential to store the

energy for future use [28]. The elastic 

Learn how DMA can accurately measure properties like glass transition

temperature and damping in polymers, providing critical structure-property

relationships and optimization for product performance.  The storage

modulus G'' and tan I' were measured at a frequency of 1 Hz and a strain

of 0,07% at temperatures from -120 ?C to 130 ?C.

Assumption of the limit value I, a?JPY 0.5 explains the common

consideration of polymers and metals at high temperatures as the

viscoelastic materials.  where the in-phase modulus G 1 is defined as the

storage modulus and the out-of-phase modulus G 2 as the loss modulus.

Both orthogonal modules, which stand, 

The viscoelastic response of polymers lies between the extremes of

complete recovery of the potential energy and complete conversion of the

potential energy to heat. The physical a?|

(C) 2026 PV Storage Systems 2 / 6 Web: https://www.twojaelektryka.com.pl



STORAGE MODULUS OF POLYMER

DMA storage modulus plots can be used to calculate the Tg onset

temperature of a given polymer. This is done using the graphical

intersection of two lines drawn tangent to the E'' curve. First, a tangent is

drawn along a selected part of the curve before the transition.

A similar parameter is loss modulus, which is the opposite of storage

modulus, the polymer's liquid-like character. When storage modulus is

high, loss modulus is low, and vice versa [76]. A polymer that is

appropriate for 3D printing should feature a balance of both moduli.

Polymers with a storage modulus greater than their loss modulus are 

It is well known that the mechanical properties of polymers are highly

dependent on the temperature and strain rate, or frequency. Dynamic

Mechanical Analysis (DMA) is a valuable tool for evaluating frequency-

and temperature dependence of the complex modulus [9, 10].Essential

features that can be measured include storage modulus, loss modulus,

tan delta, a?|

Figure 1 below for an amorphous polymer Figure 1. Plot of storage

modulus, loss modulus and tan delta as a function of temperature It is

important to note that the use of DMA for glass transition measurements is

a detailed topic that will be covered in a separate application note. For the

purposes of discussion, we note that the

Their results of the dynamic mechanical analysis (DMA) showed a good

agreement with the model for the storage modulus for both polymers

under a wide range of frequency. In addition, the initial Young's modulus

obtained from the uniaxial compression test a?|
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where Ea?2 (T) is the temperature dependent storage modulus and T is

the absolute temperature of polymer, I? Ea?2 i are the storage modulus

magnitudes of particular transition steps, the coefficients I? i represent

absolute transition temperatures, the parameters m i are the Weibull

moduli corresponding to the statistics of the secondary bond 

Storage modulus (G'') is a measure of the energy stored by the material

during a cycle of deformation and represents the elastic behaviour of the

material.  On the other hand, the polymers with narrow MWD have a

crossover point at higher modulus values compared to polymers with

relatively broader MWD (Aho et al., 2015). A typical curve of the 

: Plastics (polymers/resins in the liquid state or as emulsions or

dispersions): Viscosity using a rotational viscometer with a defined shear

rate. 1993; DIN 53019: Viscometry: Viscosities and flow curves using

rotational viscometers a?? Part 1: Principles and measuring geometries.

2008  Storage modulus G'' represents the stored 

Storage modulus is a measure of a material's ability to store elastic energy

when it is deformed. It reflects the material's stiffness and the extent to

which it behaves elastically under applied stress, making it a key

parameter in understanding the mechanical behavior of polymers,

particularly during thermal analysis and in assessing viscoelastic

properties.

It also is called the modulus of elasticity or the tensile modulus. Young's

modulus is the slope of a stress-strain curve. Stress-strain curves often

are not straight-line plots, indicating that the modulus is changing with the

amount of strain. In this case the initial slope usually is used as the

modulus, as is illustrated in the diagram at 
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As mentioned above, the range of materials that can be tested by using

DMA systems is enormous: from very low modulus materials like very soft

low weight polymer foams (~0.01 to 0.1 MPa) to elastomers and

thermoplastics (~0.1 to 50,000 MPa) and fiber-reinforced polymers

(~10,000 to 300,000 MPa). To analyze these very distinct types of

materials 

The glass transition of polymers (T g) occurs with the abrupt change of

physical properties within 140-160 o C; at some temperature within this

range, the storage (elastic) modulus of the polymer drops dramatically. As

the a?|

The ratio of loss modulus and storage modulus is referred to the loss

tangent (tan I') or the damping factor of the material. The values of

dynamic modulus for polymeric materials are typically in the range of 10 1

to 10 7 MPa depending upon the type of polymer, frequency, and

temperature [63]. The storage modulus is related to the Young's 

What it doesn''t seem to tell us is how "elastic" or "plastic" the sample is.

This can be done by splitting G* (the "complex" modulus) into two

components, plus a useful third value: G''=G*cos(I') - this is the "storage"

or "elastic" modulus; G''''=G*sin(I') - this is the "loss" or "plastic" modulus

Predicting Thermal Degradation of Polymers; The Secret Factor Ruining

Your Spray a?? Polymer Induced Normal Stress; Slurry, Sludges and

Semi-Solid Waste Fluids Rheology;  We''ve been discussing storage

modulus and loss modulus a lot in the last few days. These were two

properties a?|

(C) 2026 PV Storage Systems 5 / 6 Web: https://www.twojaelektryka.com.pl



STORAGE MODULUS OF POLYMER

Polymer solutions exhibit pseudoplastic flow as does bread dough and

many paints and cosmetics. A plot of viscosity versus shear rate for

different  non-linear and the storage modulus declines. So, measuring the

strain amplitude dependence of the storage and loss moduli (G'', G") is a

good first step taken in characterizing
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The storage modulus is a measure of how much energy must be put into

the sample in order to distort it.  Why would energy be lost in this

experiment? In a polymer, it has to do chiefly with chain flow. The

resistance to deformation in a polymer comes from entanglement,

including both physical crosslinks and more general occlusions as chains 

The Storage or elastic modulus G'' and the Loss or viscous modulus G"

The storage modulus gives information about the amount of structure

present in a material. It represents the energy stored in the elastic

structure of the sample. If it is higher than the loss modulus the material

can be regarded as mainly elastic, i.e. the phase shift is 

The development of experimental methods to obtain the dynamic

viscoelastic functions of polymers has led to the following preferential

strain modes: Bending, bar torsion and simple extension, to obtain the

tensile storage (elastic) modulus, Ea?2, and the tensile loss (viscous)

modulus, Ea?3, of polymer solids.
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