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Effect of Temperature on Mechanical Properties and Fracture
Behavior in Silica-filled Paticulate Composites

Sung-Wi Koh™

ABSTRACT

The mechanical properties and fracture behavior of silica-filled particulte composites have been

investigated in the temperature range —50C to 80C. Mechanical properties including flexural

strength, flexural modulus, and critical stress intensity factor depend strongly on the particle

diameter and testing temperature. The critical stress intensity factor increase with increasing

particle size whereas the flexural strength decrease with increasing particle size. The critical

stress intensity factor shows a peak at ambient temperature. The debonded length measured

on the fracture surface by using a series of SEM photographs is the same order of magnitude

as the damage zone size predicted based on the Dugdale model.
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Table 1. Comparison of debonding length Ly as
a function of temperature with Dugdale
model values to experiments

13 um 24 uym 42 pym

Temperature
) Exp. | Pre. | Exp. | Pre. | Exp. | Pre.

(um) | (um) | (um) | (um) | (um) | (pm)

—50 28| 78 | 113 | 105 | 236 | 266
23 63 | 183 | 219 | 233 | 280 | 299

80 301 | 258 | 504 | 343 | 535 | 428

Note : Exp. =Experiment, Pre, =Predict
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