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8.3 Fracture Theory of Polymers
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8.3.1 Griffith fracture theory  GriffithEf 2432 ¢

Stress intensity factor 138 EF

Griffith Equation
—

—LE. (xa)” = (27,£)"——

Hrks
Lol 22

6 > o BTREIR

k | =0 ifm )"';';
NARERT

8.3.2 Molecular theory A FIEIL

Activation energy of fracture KiZLE/LBE

Q RERAERT, MREGSHANXRER

(%)

T =7, exp 7U“R_Tﬂo

BiBUEICAE | | LR

VI ST E R SRS MR L RERIELAL
i = (@ D= [ nan | FEELE | BAWERRE
RT U, ky/mol U, k/mol

134
MERE o, TTHIn: AT 230
RiBU, EMSHHRIEL 2187222
BEMASHER, AR IED -

230~243
318~335
180

8.4.1 Theoretical strength IR IRE

O ADFRESR, S5 FZRUERINIBIRNEEN, TEESFRILER,
SFEREREN TR

O TEERGERR, T ML F O
Q HEEERE, BRI 24 535
v LEBEIR

v S FERR
v SERLE R SR

8.4.1 Theoretical strength IRipIRE

Chain slippage 53 FIBli& B

Q SHFHHTTZAAEHD, FEREE LRE5S FHREERH(aEeR

LENFER) FIRHR
] AR
) W@ LS FHENNESHEEE N =5x10" # /m*
. 9 T 80 R P R REEL SN B RERS~10f8, SUBWIBEL
| l | l l #1~2x10°MPa
| o ~100~200GPa|

8.3.2 Molecular theory A FIEL

QIAABTRZ ST
QENER, RUFRETREOAELTIE

QR FHRBHETAARERER > S8R T a0 dent,
WEREER, LR, BRSREER

QAEBEAERT, HHNTFREEIITUEE, =
HAESES istance
Potential barrier of a chemical bond
QSMABR TERALZ, BiEHGIE, #E S Green: without stress

Red:  with stress

8.4 Tensile Strength of Polymers
B FRORLRIR

8.4.1 Theoretical strength IEiP5EE

Chain scission &

QERRETE LA TR L F R ER R
0 c-cH2hE335~378k)-mol, EHEHZAES~6 <1019, ZAER AT BIERIRAEBHETFSIH

',m.lsmmﬁ. e ama

Eg?ﬁ
- E _5.8x10"" /M /) S5t (R
= — = 39x10"N /]
d 1L.5x107" i
= A=0.2nm°/H
-
LeRiniop ol
T TN =5x10"® 4% /m>
-
preeryremray (=0 = /V = 3.9510 * N/filx 5% 10" il /m® = 210" N/m?
USR] | - 2 <10'MPa=20 GPa s

8.4.1 Theoretical strength IRipIREE

Destroy of Van der Waals bond SE &4 AF IR

0 SHFHEETZHAEHD, FHREEANSS TS FEVERH(EE
SEIBLE NS FRTREAR

| EER S

A TR E I A0.20m?,  SAEIE R #9100nmx0.5nm=50nm?2
BRBALT EA R AR A0.2/50, HOBRIREEY
1~2=105/250=400~B00MPa

=—  o~04-08GPa




8.4.2 Tensile strength of practical polymers SZFRE 4 FaoHR3RE
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8.5 Toughness of Polymers
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8.5.3 Toughening of polymers =% FHIIE$]
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Rubber toughening  #&AZ1EH)

PS/EPDM (85/n) binary blends

n Impact Strength | Tensile Strength | Elongationat | Tensile Modulus | Bending Strength Bending
(wt) (K/m?) (MPa) Break (%) (MPa) (MPa) Modulus (MPa)
0 129 42.0 5.8 8.50 44.3 455.6
5 136 gu 310 76 601 39.6 3885
10 153 | 268 10.9 494 345 307.2
15 214 214 94 475 30.1 250.1
20 2.54 205 17.0 364 W 279 B 2243
25 184 203 106 Y 255 1998 |
PS/EPDM/SBS (85/n/10) ternary blends
n Impact Strength | Tensile Strength | Elongation at Tensile Modulus Bending Strength Bending
(wt) (KI/m2) (MPa) Break (%) (MPa) (MPa) Modulus (MPa)
0 2.03 6.5 869 275 262.9
5 3.07 75 7.78 35.9
10 6.23 6.5 6.84 336
15 11.2 69 6,06 30.6
20 225 106 7.95 A 25.7
25 26.3 389 484 240
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Fiber toughening £F4E18%])
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8.5.3 Toughening of polymers =% FHJIEH]

Rubber toughening  #&AZ1EH]

Impact strength of pure CE and CE/CTBN blends

TEM micrographs of CE/CTBN (100/10) blends The
Toughening effect increaes with increasing AN content

domain size decreases with increasing AN content
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Mechanism of rubber toughening #FZHEHIHIE
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8.5.3 Toughening of polymers & %> FHI1&4]
ROF toughing Rl BH KL F1EH]
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Taughening of PC with AS and ABS
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8.5.3 Toughening of polymers &4 FHI1&H]
Toughing by inorginic particles? FHf F1&H]?
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Toughing by Nano-filler 44KHIF14
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Define the following terms

» Tensile strength
» Impact strength
> Craze

» Craze yielding
» Shear yielding
» Cold draw

Project Unit | PVC-U | Nano-PVC
SI::::;‘ MPa | 433 446
:;';?I:s GPa | 4.95 536
'”;dr;:':;“ ym | 735 uie |
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