

















APPENDIX 2: SAMPLE
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The outcome of tl thesis is ai | at developing some tests which will be able to
distinguish between different qi  ities of resins.

Different tests were selected to be performed  unexposed and exposed samples.
The results of these tests will allow us to compare among the tests in terms of sensitivity
to exposure. That in turn will help to decide which tests should be carricd out in future.

The test result af  exposure ill also help to determine the suitability of the
resins to be used in hydrometallu ‘cal processes. The properties determined by the tests

will be a standard to compare d 1 ass reinforc  fibrc materials.
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The sensitivity of  pr  ies due to the exposure must be high for the tests and
the parameters (for example modulus of strain curve, force for breaking of spccimen)
must be repeatable. Among the mechanical property tests the bending test should be the
most sensitive to the exposure because for a particular deflection of the loading bar the

outer and inner layer of the jec:  :ns experiences the most stress for a particular strain.

3.3 Strategy

The availability of iter 1d the availabil _ of the equipment in turn led to a
strategy of focusing on two manufacture’s grade resins (bisphenol A epoxy vinyl cster
and polyester), on ASTM tests (tensile, bending and heat deflection temperature) and on
modified ASTM tests with sh.  duration of exposure to sulphuric acid, cobalt spent

electrolyte and water for varying temp: ture and time.
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the tendency was to initiate fracture at the grips. Both problems were solved by adding

additional fibre glass laycrs at the ends of the specimens where the ips were applied.

4.7.2 Bending Test (ASTM D790)

Bending tests on s:  )les of ' n used for FRPs were done in two phases. The
first phase, a test frame ap  atus ;s 1in Figure 4-11 was used. This test frame force
is applied by a hand operated hydraul ~ 1mp which leads to steps (wiggly lines) in the
load versus extension data. Since this apparatus was not servo controlled the test was
discontinued on FRPs. Mo useful r lts were obtained in phase two by applying the

same bending tcst.

(a)

(b)

Figure 4-10 Preparation of bendii  test samples
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4.9.2 Scanning Electron Mi« scopy

Approximately 5 mm by 5 mm specimens were used and the thickness varied
from 5 mm to 10 mm. The samples u: . for scannir electron microscopy was used for
both EDS so carc was taken so that specimens docs not come in contact with water. After

cutting the and polishing when1  essary the specimens were cleancd with kerosene.
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the same. It was difficult to | t « interpret the cffcct on hardness with the change of
depth of penetration of the indenter Micro hardness should be measur¢ changing the

load in such a way that the depth of penetration may be achieved for cach of the

exposure condition.

Among the tests cart 1 out on FRP tubes t  ling test and tens:  test latcrally
loaded tube section test should e done for further investigation. Apart from increasing

the exposure duration care sh 'd be taken to make the length of the tube cxactly the

same for each specimen.
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