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1.  Scope 
I .  1 This practice describes the terms used in the field of 

dynamic mechanical testing, the factors involved in forced 
vibration testing of vulcanizates, and recommends standard 
test conditions. 

1.2 The values stated in Si units are to be regarded as the 
standard. The values given in parentheses are for informa- 
tion only. 

I .3 This standard does not purport to address all of the 
safety concerns, if any, associated with its use. It is the 
responsibility of the user of this standard to establish appro- 
priate safety and health practices and determine the applica- 
bility of regulatory limitations prior to use. 

2. Referenced Documents 

2.1 ASTM Standards: 
D 945 Test Methods for Rubber Properties in Compres- 

D 1054 Test Method for Rubber Property-Resilience 

D 1349 Practice for Rubber-Standard Temperatures for 

sion or Shear (Mechanical Oscillograph)2 

Using a Rebound Pendulum2 

Testing2 

3. Terminology 
3,1 Descriptions of Terms Specific to This Standard: 
3. I .  1 Each of the following terms and relationships apply 

to linear lumped models o f  rubber behavior. 
3.1.2 It is recommended that the unqualified term 

“modulus” should mean “shear modulus.” “Normal” or 
“extension” or “Young’s’’ modulus should be so prefaced. 
“Bulk” or “hydrostatic compression” modulus of elastomers 
is an order of magnitude larger than the deformation moduli 
considered here. 

3.1.3 Terms Applying to Any Periodic Motion of Mechan- 
ical Systems: 

3.1.3.1 energy loss-the energy per unit volume that is 
lost in each deformation cycle. It is the ratio of the energy 
represented by hysteresis loop area to the test specimen 
volume. 
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3.1.3.2 mean modulus-the ratio of mean stress to mean 
strain. 

3.1.3.3 mean slress-the stress at the axis of symmetry of 
the stress-strain cycle or, if asymmetrical, a value halfway 
between maximum and minimum stress. 

3.1.3.4 mechanical hysteresis loop-the closed curve de- 
fined by the locus of successive stress-strain values of a test 
specimen during a cyclic deformation. 

3.1.3.5 power loss-the power per unit volume that is 
transformed into heat through hysteresis, it is the product of 
energy loss and frequency. 

3.1.4 Terms Applying to Sinusoidal Motion: 
3.1.4.1 absolute value of complex modulus (Mod G*, 

I G* I )-the magnitude ofthe complex modulus,. I G* I = 
dGi2 + GIf2. 

, 

3.1.4.2 complex modulus, G*-the resultant shear stress 
divided by the resultant shear stain where each is a vector 
which may be represented by a complex number, G* = G’ + 
iG”. 

3.1.4.3 damping constant, c-the component of applied 
force that is 90” out of phase with the deformation, divided 
by the velocity of deformation. 

3.1.4.4 loss angle, &the phase angle between stress and 
strain. 

3.1.4.5 loss factor (loss tangent, tan ò, arc G*)-the ratio 
between loss modulus and storage modulus. Loss factor = 
tan ò. Tan 6 = G”/G‘. 

3. I .4.6 loss modulus (viscous modulus, hysteretic mod- 
ulus, imaginary modulus, out-of-phase modulus), G-the 
component of applied shear stress that is 90” out of phase 
with the shear strain, divided by the strain. 

3.1.4.7 normal loss modulus, E-the component of ap- 
plied normal stress that is 90” out of phase with the normal 
strain, divided by the strain. * 

3.1.4.8 normal storage modulus, E’-the component of 
applied normal stress that is in phase with the normal strain, 
divided by the strain. 

3.1.4.9 pure sinusoidal motion-motion which follows 
the mathematical equation x = XOsin(2rft) where X, is the 
single amplitude of motion, f is  the frequency in Hz, and t is 
time in seconds. 

3.1.4.10 root mean square strain-the strain amplitude 
divided by &, 

3.1.4.1 1 root mean square stress-the stress amplitude 
divided by fi. 

3.1.4. I2 spring constant, k-the component of applied 
force in phase with displacement divided by the displace- 
ment amplitude (zero to peak on one side only). 

3. I .4. I3 storage modulus (elastic modulus, real modulus, 
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