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Fig. 2. a. Structure of isotatic crystalline polypropylene

on the condition of crystallization ; heating time
of the melt at 1807 is 60 sec(2).
b. Model of spherulite(3).

Fig.1. a. Spherulites of polypropylene growing iso-

thermally at 165C under a polarizing mi-

croscope . b, Higher magnification of polyp-
ropylene spherulites growing isothermally at
153T(1).

Fig. 3. a. Sketch of the basic crystallite microstructure
of semicrystalline polymers. The layers se-
parating crystallites are composed of chain ends,
tie chains, and fully included chains. The chain

axis within a crystallite lies along its thin di-

rection
b. Sketch of polymer ribbons twisting along
their length(3).
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Fig. 4. a. Schematic representation of morphology based
on an entangled—chain crystal model(4).
b. Intercrystalline links in polyethylene cr-
ystallized from the melt(2).
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Fig. 5. Illustration of the levels of microstructure which
must be considered in describing the failure
behavior of semicrystalline polymers(3).

Fig.6. Voids developing between boundaries of sp-
herulites (2).
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Fig. 7. The spherulite size of isotatic polypropylene
specimens crystallized isothermally at 130 and
140°C vs. the melt temperature(3).
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Fig.8-1, The refinement of the spherulite diameter
of isotatic polypropylene through addition

of sodium benzoate as a nucleating agent(3)}.
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Fig. 8-2. Effect of adding artificial nucleating agents
to a polymer on its supermolecular structure :
a. polypropylene without nucleating agents ;
b. polypropylene with 1% indigo.

c. Stress-strain diagrams of specimen from

(a) and (b) (Curves 1 and 2, respectively).

(2).

Fig.9. Polarizing optical micrograph of natural rubber
crystallized against an aluminum mold wall,
A transcrystalline layer runs from the surface
into the material to a depth of some 30 (1).
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by Large spherulites

Fig. 10, Sketch of the role of spherulite size in con-
trolling the thickness of spherulite boundary
“impurity” layers(3).
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Fig. 11. Variation of lamellar thickness d with cr-
ystallization temperature for a linear po-

lyethylene (3).
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Fig. 12. Specific gravity at room temperature vs, Cr-
ystallization time, for two temperatures of
isothermal crystallization for a linear po-

lyethylene (3).
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Fig. 13. Degree of crystallinity and crystallite thickness
vs, the molecular weight of narrow linear po-

lyethylene fractions(3).
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Two effects are to be noted : the segregation
of defects to the intercrystalline regions and
the effective breakup of the crystallites into
small coherent blocks(3).
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(a) and 60 sec for (b), c. Stress-strain diagrams of the specimens from (a) and (b)(curves
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Fig. 19. SEM photographs showing craze morphology
of polypropylene. (a) PP specimen polished
with diamond knife ; (b) and (c) polished
with diamond knife and treated with P—xylene ;
(d) and (e) polished and treated with benzene(7).
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Fig.21. Model of craze and propagation :
a. Glassy polymer : b. Semi-crystalline polymer.
(A. elastically strained region, B. region of
void nucleation and fibril formation, C. craze
growth due to fibril extension and continued
fibrillation, D. transformation of craze into
crack(f).
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Fig. 22. a. Scanning electron micrograph of PE23061 coupling, slowcrack growth specimen, showing slow crack re-

gion at left(2,10”%in/h) and high-speed region on right (impact zone). b, Low speed. C. Impact region
(8).

Fig.24. Cracks in polyethylene directed peripherally
in interspherulitic boundaries and radially

Fig. 23. Variation of plastic zone size in a 5 ic
p ze In a 5mm thick through spherulites (2).
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Fig. 25. Development of a crack along spherulitic bound-
aries (2).
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Fig.26, Drawing illustrating the extent of localised
and diffuse shear yielding at the general yield

point in a notched bar under uniaxial com-

pression (9).

(b) T= —40C

Fig. 27. Structure of the shear zone at various te-
mperatures in PP :a. T=-196C, two sets
of discrete shear band A and B, b. T=-40
T, diffuse shear zone with quasi-homogeneous
deformation of spherulites (6).
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Fig. 28, Shear modulus, G, vs. ratio of undercooling,
T/Tg (temperature in Kelvin), for various
polymers. The modes of deformation which

can predominate under compression are ind

icated (6).
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Fig. 29. Correlation between shear band initiation stress,
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ious polymers at different temperatures (6).
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Fig.31. (a) and (b). Crack initiation as a result of
interactions between shear bands (A, B) and
coarse spherulite boundaries (SB) : a. before
crack initiation ( 7 =shear stress in the bands)
: b. after crack initiation (c) (6).
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