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- A study on the Impact Characteristics for Rubber Toughened
polymeric Materials under Low Velocity Impact -
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Abstract

The Charpy and Izod impact tests are the most prevalent techniques used to characterize
the effects of high impulse loads on polymeric materials. An analysis method for rubber
toughened PVC is suggested to evaluated critical dynamic strain energy release rates(Gc)
from the Charpy impact tester was used to extract ancillary information concerning fracture
parameters in additional to total fracture energies and maximum critical loads. The dynamic
stress intensity factor Kip was computed for varying amounts of rubber contents from the
obtain maximum critical loads and also toughening effects were investigated as well. The
fracture surfaces produced under low velocity impact for PVC/MBS composites were
investigated by SEM. The results show that MBS rubber is very effective reinforcement
material for toughening PVC.
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Strength(39 74 %), Energy Release Rate(oldx] #%&), Stress Intensity
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Fig. 1 Block diagram of the instrumented impact
test systern

Fig.1 Block diagram of the instrumented impact test system
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Fig.2 Charpy specimen geometry
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Fig.3 Load-time-energy curve for PVC with 7phr rubber
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Table 1 Calculated fracture parameters

Rubber Ky Ge Ip

content (MNM* (kJ/m®) (mm)
Ophr 0.82 5.79 08 -
5phr 2.08 6.14 1.2 0.36
Tphr 3.73 849 18 0.80
9phr 4.85 10.91 25 2.49
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Table 2 Breaking energy results from the Charpy impact test

Rubber |Thickness| Breaking | Impact
content(phr)| (mm) |energy(]J) |strength(}/m)

2 0.12 10.94

0 3 0.19 17.32
5 0.30 27.23

2 0.13 11.84

5 3 0.21 19.12
5 0.34 30.68

2 0.18 16.87

7 3 0.27 24.40
5 0.49 44.69

2 0.23 21.09

9 3 0.32 28.97
5 0.61 54.97
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Fig.4 Energy release rate for PVC with 7phr rubber
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Fig.5 Dynamic fracture toughness for PVC with 7phr rubber
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Fig.6 Dynamic fracture toughness and energy release rate
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Fig.7 The whole picture of deformed region of the impact test specimen for 0, 5, 7, 9 phr
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Fig.8 The deformed region of the impact test specimen perpendicular to the fracture surface
; rubber containing 0, 5, 7, 9phr
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Fig.9 SEM of fracture surface. The fracture proceeds from top to bottom(magnification-1000X)
(a) Ophr(b) 5phr(c) 7phr(d) 9phr
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Fig.10 SEM of the deformed region around the crack tip for charpy test specimen.
The specimen contained (a) Ophr(b) S5phr(c) 7phr(d) 9phr of 0.12um rubber
particle(x5000)
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Table 3 Calculated dynamic yield stress

Rubb

Y€ ophr  Sphr  7phr  Ophr
content

roimm) 081 123 18 256
Yield str

1A SIESS 1019 816 770 684
(MPa)
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