Ch.11 Mechanical behavior of Polymer

11. 1 An energy balance for deformation and fracture
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11. 2 Deformation and fracture in polymers
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1) Stress - Strain Behavior of Polymer
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actual stress-strain (S-S) behavior
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ex2) Modulus tensile strength  elongation

Polyethylene ultradrawn 172(rigid) 3.5(strong) 5(brittle)
Kevlar 100 3.0 6
Polyethylene 1(soft) 0.05(weak) 50(ductile)

Effects of time and temperature;
bstress, strainO| ZCH, ZZ(t, T)O| CtEH modulus?t EEtE

(national standards=7} E&=140|| [}2}0F)

e

—

s-scurve £ Q% £ EH 2L

rk

= WE =57 A7t 2 25 = modulus

, =1 — modulus? (AlIZH])

¥
3}

131



-60°C

=1
-40°C IT“L &

-20°C

rir
rlu
e
°

yield poin C

2) Cold Drawing in Crystalline polymer
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3) The brittle - ductile transition

<von Mises criterion>
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