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Introduction
Macroscopic plastic deformation in glassy polymers
(like polystyrene and polycarbonate) is determined
by microscopic localisation phenomena (i.e. neck-
ing, crazing). Whether necking or crazing occurs, is
strongly dependent on the amount of softening and
strain hardening [1, 2]. In tension:

• Polystyrene (PS)→ brittle (crazing)

• Polycarbonate (PC)→ tough (necking)

However, under superimposed pressure PS is tough.

P0 = 1 bar P0 = 5000bar

fig. 1 PS in tension under superimposed pressure

Thus hydrostatic stress plays an important role in
craze initiation [3, 4].
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fig. 2 Process of craze initiation, postulated by Kramer [3]

Objective
Assessment of a craze initiation criterion.

Strategy
Experimental setup
By indentation of a PS plate under plane strain condi-
tions [4], a craze can be formed in a neat and repro-
ducible way (fig. 3).

Numerical simulation

Using FEM, employing the compressible Leonov
model [1, 2], strains and stresses can be evaluated.

Experimental validation

A polariscope, visualising principal stress direction
(isoclinics) and difference (isochromatics), can be
used as a validation tool.

micro-shear bands

shear band

craze

fig. 3 Experimental setup and validation

Next a criterion, for instance hydrostatic stress, will be
checked in the simulation.

Preliminary results

A preliminary study is done resulting in an image of
a deformed sample between cross-polarisers (fig. 3)
and a FE simulation giving the first principal stress
difference (fig. 4).
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Concluding remarks

In the near future, λ4 plates will be used in the experi-
mental setup. Next experiment and simulation can be
compared as isoclinics and isochromatics can than
be discriminated.
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