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Lateral spacing between FFTF fuel pins is required to provide·a
passageway for the sodium coolant to flow over each pin to remove heat
generated by the fission process.

This spacing is provided by wrapping

each fuel pin with type 316 stainless steel wire.

(Figures 1 and 2)

This wire has a 1.435mm (0.0565 in.) to 1.448mm (0.0570 in.) diameter,
contains 17 + 2% cold work and was fabricated and tested to exacting
ROT Standards .. About 500 Kg (1100 lbs.) or 39 Km (24 miles) of fuel
pin wrap wire is used in each core loading.
Before finished wire is shipped to HEDL it is subjected to a multitube of examinations to assure compliance with specification. ·These
examinations include:
- Chemistry
- ~1echan i ca 1
Grain Size
Hardness
Residual Halides
Corrosion Resistance
Interg~anular Attack
Carbide Precipitation
Surface Roughness
Dimensional
When the wire is received at HEDL many of the above tests are
repeated.

The wire is also subjected to an eddy current test (Figures

3 and 4) to reveal any surface defects that may be present.
The types of defects found are inclusions, gall marks, and residual
drawing lubricant.

When a defect is found the portion of the wire con-

taining the anomally is removed.

The most numerous type of eddy current

indications result from inclusions; (Figure 5) however, occasionally a
spool or wire has several

i~dications

caused by residual drawing lubricant.
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During the initial fabrication HEDL•s main areas of concern were
annealing,

cleaning~ a~d

handling or avoidance of surface marring.

The

vendor personnel were well versed in using special care in wire handling
so no major handling problems were encountered.

However, cleaning and

annealing did present some problems.
The first wire production lot had intermediate air anneals which
resulted in a scaled surface.

It was necessary to remove the scale and

a HN0 3-HF bath was selected for this task. This bath removed the scale ·
but examination of finished wire revealed stress corrosion cracking
(Figure 6).

This lot of wire was rejected and the fabrication scheme

was altered to peel the redraw coil and replace the intermediate air
anneals with vacuum anneals.

This eliminated the scaJe and the need

for the HN0 3-HF pickle. No further stress corrosion has been observed.
The use of the intermediate vacuum anneals created a new problem.
The wire coils were positioned in the furnace by looping over an Inconel
601 bar.

Small inconel inclusions were imparted to the wire from this

operation.

Eddy current testing of the wire revealed the inclusions and

microprobe analysis determined the inclusions to be Inconel 601.

Conse-

quently, a protective coating was placed between the Inconel bar and
the wire.
The initial process used to fabricate wire for Cores 1 & 2 is shown
in Figure 7.

Although this process produced satisfactory wire, improve-

ment was desired in the following areas:
1.

Delivery Time

2.

Cost

3.

Eddy Current Indications
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The wire manufacturer, at HEDL's request, agreed to initiate development work aimed at meeting these goals.

lhe plan was to implement a mul-

tiple drawing sequence which would negate the need for intermediate vacuum
anneals and associated cleaning and handling.

The development work resulted

in the modified process (Figure 7) which was employed on one lot (C) of
Cores 1 & 2 wire and was used exclusively on Cores 3 & 4 production.
The modified process was successful in achieving the stated goals as
described herein.
1.

Delivery Time- The elimination of the two vacuum
anneals and associated cleaning and handling reduced
the fabrication time per lot by a minimum of three
months.

2.

Cost - The wire manufacturer estimated that by
employing the modified process a savings of 30
to 40% was realized on Cores 3 & 4 wrap wire.

3.

Eddy Current Indications - The average distance
between eddy current indications was increased
from ?OM (231 ft) to 131M (428 ft) Figure 8.

All FFTF fuel pin wrap wire thus far fabricated has been in accordance with ROT Standards.

However, work is underway to issue a new wire

standard that will be based on ASTM.A580.

It is anticipated

th~t

this

standard will be more cost effective and will create additional vendor
interest in fabricating FFTF wrap wire.
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Figure- 1.
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Figure 2.

FFTF Driver Fuel Assembly
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Figure 4.
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Figure 5 .

Typical Inclusion
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Figure 7.

FFTF Wrap Hire Fabrication Process
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