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Fuel bundles for Rejasthan Atomic Power Reactor,
consist of a cluster of 19 elermen®s hzld together. by
zircaloy and plates and spaccd oy wire helices on the
six elements of the inner ring end alternate elements of
the outer ring. As in the case of all cther reactor
materials, the zircalcy wire aisc need be inspected 100%
to avoid any defective part entering she reactor system.
The zircaloy wire must ke free from defects such as
seams, internal voids, welded spols etc apart from the
dimensional and metallurgical reguirements.

The eddy current test is an electromagnetic test
applicable to the examination of electrically conducting
test specimens for detecting any flaw.

In eddy current testing high freguency alternating
currents is caused to flow in che test coil which in
consequence produces magnetic field in the vicinity of
the coil. If a conducting test specimen is introduced
into this field, currents.known as Focanit or eddy
currents are induced in *%ihe cpecimen by electromagnetic
inducton. Variations in eddy currents are caused by
flaws and so cause variations in the impedcnce of the
coil. These impedence variations can be analysed, and
their magnitude and phase can give information zoncer=
ning the identification and severity of the flaw.

Test Procedure _and Results

a) Description of the unit - The eddy current wire
tester model FW 201 supplicd by M/s Megnaflux Corpn, has
been used in our preliminery studices on zircaloy wire.

The unit has a fixed frequency oscilater tuned to 625 ke/s.
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The feed through differential coil set having the two
coils in different axies is plugged intc the unit.
Special teflon guides have been made tc suit the
zircaloy wires under investigation.

b)Y Defect standards - The normsl defect standards
suggested are drilled holes, surface notches and welded
and filed joints. The unit can be standardized with any
specified defect standard and the threshold level can
then be adjusted such that in the actval wire testing
any defect indication more ther thatv of the defect
standard can be made to Trigger an alarm. The indicat-
ions can also be cont_nuously *eu;;ded vhile the wire
is pusned through tne coils.

) Prellmlnaxz investigation - The eddy current unit
is. put on and is allowed for suab141zatlon. Proper
connections are made for the recorder and the recorder :@ -
also 7is put on. Through uvne of the coils, a sound -
(defect free) sample of 1.5 mm wire is kept and .
through the other defect standard is passed. In1tially
a sound portion of the defect standard is balanced-
against the other wire.

The artificial defects are than passed through the
second coil and the correspeniing oscilioscope 1ndlcat—
ions and recorder charts are studied.

The pattern of lnd¢cat10ns on oscilloscope are,
different for different yne of defecits. In a normal
production line, wire is fabricated sturtlng frem a
given ingot through different main stages of processing.
such as extruding and/or roilinz iatc smaller sections
which are further drawn to the specific zizes. In our
particular cases, 'tI'z staandard {laws that can be.
eXpected are dlmenbidh31 vuriatﬂons ‘and defects like
cracks, voids or seams. Sinca the. %ype of coils wWe are.
using are of differential typs, other variables (that
could affect eady current leur*butlog) such as hardness,
composition, heat treatment conditions are balanced out.
As such it will be easier to a gcod eitent to resolve
the type of defects depending on the %typc of patterns
indicated on the nscilioscope. The magnitude of- the
defect can only be recorded cn the chart and it is hot
possible to differentiate the type of defect from the
recording trace.

For production line inspection, the zircaloy
wire to be inspected will be mechanically driven
through the test coil from cne intake spoosl to the other
spool, keeping a shori length of standard and acceptable
type of wire (same dimensions as that of the test wire
expected to be) in the other test coil. Gecsd reproducible
results have been obtained when .thz speed -f the testing is
of order 50 mm/sec and thers is a scope for improvement.
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