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Shear stress: Strain rate: X
T=F/A Y = dy/dt = dv,/dy

Figure 5.7. Illustration of two parallel plates separated by a fluid under shear, indicat-
ing the corresponding definitions of shear stress and strain rate.
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Figure 5.8. Typical stress (-—---) and strain (—) curves as a function of time during a
creep experiment.
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Reference: Turi, Edith, A, Thermal Characterization of Polymeric Materials, Second
Edition, Volume I., Academic Press, Brooklyn, New York, P. 486.
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Figure 5.18. This diagram illustrates the loss peaks associated with the various transi-
tions found in semicrystalline and amorphous polymers. [From Chartoff (1997);
reprinted with permission of Elsevier.]
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Figure 5.19. DMA E’ E” and tan & (A) curves for a butadiene—styrene copolymer;
the data illustrate that E” and tan 6 have different maxima (Nielsen 1962).
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Figure 5.21. Experimental DMA data for PVC at various frequencies; a general
decrease in the intensity of tand or E”, a broadening of the loss peak, and a slight
decrease of the slope of the storage modulus curve in the transition region occur with
increasing frequency (from Becker, 1955, with permission of Springer Science and

Business Media).
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Figure 5.22. DMA curves for polycarbonate at several frequencies. [From Chartoff
(1997): reprinted with permission of Elsevier.]
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Figure 5.23. Arrhenius plots for the o and p transitions in poly(methyl acrylate) indi-
cating the different temperature dependences for the two transitions. [From McCrum
et al. (1967); reprinted with permission of John Wiley and Sons, Inc.]
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Figure 5.24. An example of the broadening of the glass transition in semicrystalline
PET: the low-crystallinity sample exhibits glass transition relaxation at 75°C, while
the higher-crystallinity samples show the relaxation around 105°C. As crystallinity
increases, the relaxation broadens and the loss peak shifts to higher temperatures (from
Takayanagi, 1965).
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Figure 5.27. Schematic illustration of the effect of rigid particulate fillers on the storage
modulus of amorphous and crystalline polymers in the vicinity of 7; fillers increase the
storage modulus E” and shift the 7, to a higher temperature: the glass transition tan &
peak (not shown) broadens and the peak position shifts to a higher temperature. [From
Lee and Nielsen (1977); reprinted with permission of John Wiley and Sons, Inc.]
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Sample: Polyethylene in Tension File: F:...\DMADATA\Peten.trl
Size: 8.4740 x 5.7500 x 1.0000 mm DMA Operator: RRU
Run Date: 18-Jan-99 16:10
Comment : 15 microns, 120% Autostrain, -150AC to 100AC
10000 - 10000
: Tm -:
H Large scale cooperative Maotion: L
i Disruption of crystalline structure \9 6. 33AC (25
’C-G‘ —~~
o 1000 0.20 1000 ©
S ] C o
= - i =
= £ 1 %)
> [¢6) =)
g - a E
= ] S 015 38
() = =
& i - 2
S — 2
n —
~ 100+ : P - i 0.10 + 100 =
- ] -118.12AcC i o i
il / PP / 10.55AC il
1 b-Relaxation _ 0.05~
| An amorphous phase relaxation a -Relaxation |
A local-mode, simple, non-cooperative Originates in amorphous phase 1
relaxation process Related to glass transition
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Sample: PET Film in Machine Direction File: A:\Petmd.001
Size: 8.1880 x 5.5000 x 0.0200 mm DMA Operator: RRU
Met hod: 3AC/ min ramp i Run Date: 27-Jan-99 13:56
Comment : 1Hz; 3AC/ min from -140A to 150AC, 15 microns,
10000 — 10000
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t— 119. 44AC I
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— 100 - 100 =
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Zytel - Nylon in Torsion

Temperature Ramp at 3 AC/min.
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Reference : Turi, Edith, A, Thermal Characterization of Polymeric Materials,

Second Edition, Volume |., Academic Press, Brooklyn, New York, P. 489 .
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Storage Modulus (MPa)
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Sample: Filled Fiber Rein. Composite File: A:\PREMIXD.00OQ
Size: 50.0000 x 13.1100 x 3.2100 mm [) PA %\ Operator: Russell Ulbrich
Method: 5 Deg/min Run Date: 12-Jun-97 13:56
Comment: Compression molded vinylester resin
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