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A study on the Determination of Fracture Parameters for Rubber
Toughened Polymeric Materials Using Instrumented Charpy Impact
Test

Young Sic Choi, Myung Kyun Park, S.M. Bahk
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Abstract

The notched Charpy and Izod impact tests are the most prevalent techniques used to characterize the
effects of high impulse loads on ploymeric materials. An analysis method for rubber toughened PVC
is suggested to evaluate critical strain energy release rates(Gc) from the Charpy impact energy
measurements. An Instrumented Charpy impact tester was used to extract ancillary information
concerning fracture properties in addition to total fracture properties and maximum critical loads. The
stress intensity factor Kd was computed for varying amounts of rubber contents from the obtained
maximum critical loads and also toughening effects were investigated as well.
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Table. 1 Charpy Calibration Factor

[z

21D 2D 21/D 2l/D 2D
a/D =4 = =8 =10 =12
0.04 1.681 2.456 3197 3.904 4580
0.06 1.183 1.715 2.220 2.700 3.155
0.08 0933 1.340 1725 2.089 2.432
0.10 0.781 1.112 1.423 1.716 1.990
0.12 0.680 0.957 1.217 1.461 1.688
0.14 0605 0.844 1.067 1.274 1.467
0.16 0550 0.757 0.950 1.130 1.297
0.18 0.505 0.688 0.858 1.015 1161
0.20 0.468 0.631 0.781 0921 1.050
0.22 0.438 0584 0.718 0.842 0.956
0.24 0.413 0543 0.664 0.775 0.877
0.26 0391 0.508 0616 0.716 0.808
0.28 0371 0477 0575 0.665 0.748
0.30 0.354 0.450 0538 0.619 0.6%4
0,32 0339 0.425 0505 0578 0.647
0.34 0324 0.403 0475 0542 0.603
0.36 0311 0328 0.447 0508 0564
0.38 0.299 0.363 0.422 0477 0.527
0.40 0.287 0345 0.398 0.448 0.494
0.42 0.276 0.328 0.376 0.421 0.462
0.44 0265 0311 0.355 0.3% 0.433
0.46 0.254 0.296 0335 0371 0.405
0.48 0.244 0.281 0.316 0.349 0379
0.50 0.233 0.267 0.208 0.327 0.355
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Fig. 1 Block diagram of the instrumented
impact test system
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Fig. 2 Charpy specimen geometry
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Table 2 Breaking energy results from the charpy

impact test

FHF | FAG®) | B-EQ) |{B-S(/m)

2mm 0.1316 13.16

Sphr 3mm 0.2124 21.54

5mm 0.3409 34.09

2mm 0.1874 18.74

Tphr 3mm 0.2711 2711

5mm 0.4966 49.66

2mm 0.2343 2343

9phr 3mm 0.3219 32.19

5mm 0.6108 61.08
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Fig. 3 Load-Time-Energy Curve for PVC
with 7phr rubber
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Fig. 4 Load-Deflection curve for PVC with 7

phr rubber
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Fig. 5 Energy release rate for PVC with 5
phr rubber
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Fig. 6 Enerage release rate for PVC with
7phr rubber
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Fig. 7 Energy release rate for PVC with phr
rubber
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Fig. 8 Dynamic fracture toughness for PVC
with 5 phr rubber
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Fig. 9 Dynamic fracture toughness for PVC
with 7 phr rubber
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Fig. 10 Dynamic fracture toughness for PVC
with 9 phr rubber
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Fig. 11 Dynamic fracture toughnes and
Energy release rate
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