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Introduction:

Commercially available workmanship sample coupons or blocks help welders and inspectors measure
their inspection prowess, but sometimes “shop built” workmanship samples are required for esoteric and
other unique inspection situations. For years the authors successfully developed and deployed
workmanship sample coupons in field inspection situations. This presentation gives examples and
applications where workmanship samples coupons of various sizes were built/fabricated to meet the
demands of several special inspection requirements in nuclear applications. The authors share the lessons
learned in fabricating and quantifying coupons for ASME inspection or nuclear facility requirements.

Technical Approach:

Copper and aluminum are alloying components in many metals, but small concentrations of excess
copper or aluminum content causes hot cracking in weld metal. The authors deploy this hot cracking
phenomenon to make workmanship inspection sample blocks. When an inspection workmanship sample
is needed with a crack in the weld, a coupon is built, but when welded, a strip or piece of aluminum or
copper is placed into the weld joint. The low melting temperature constituents contaminate the grain
boundaries of the iron grains during solidification creating hot cracks on the surface for the inspectors or
inspection systems to see.

Results/Discussion:

When the Three Mile Island-1I reactor core debris was containerized for dry storage in Idaho, it was only
through an impromptu fabrication of a workmanship sample that functionality of the magnet particle
inspection system could be demonstrated to regulatory personnel. A paradox occurred during the welding
demonstration because the welding was flawless, and the inspection system was unable to demonstrate
it’s functionality without flaws to detect. To solve the problem, finger lengths of twisted copper wires
were placed in the groove and welded over. The resulting hot cracks readily showed up on the remote
vision system thus demonstrating functionality of the inspection system.
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An inspection of underwater structural welds of nuclear component racks uses special underwater
cameras. A sample block, generated with cracked fillet and butt welds placed underwater near the
structures provides qualitative measure for the vision system and it operators. If the inspector sees the
cracks in the sample block, they can see the cracks in the underwater structures. It doubles as an excellent
training tool for new operators.

Recently another fabricated workmanship sample block was generated to verify and validate the
functionality of the visual inspection systems on commercial welding systems used on small nuclear
waste canisters. A welded 12-inch diameter block mimicked the exact size of the waste canister closure
weld. The artificially generated indications (cracks, porosity, under fill, too high of crown, etc) were
generated at numbered locations on the weld.

By these and other examples of cracked workmanship samples, it is hoped that attendees may glean
techniques in meeting their own unique inspection, inspector training and in-service inspection needs.
The presentation hopes to share the tribal knowledge, war stories, and lessons learned on how cracked
workmanship sample have been fabricated, used and solved difficult inspection problems.

Conclusiornt Copper and aluminum strips or wires make excellent contaminates causing cracking in
inspection workmanship sample coupons. Other materials (grease) can be used to generate different
indications (porosity). This presentation showed that “cracking is good” in the making inspection
workmanship sample coupons. Due to unique and hazardous conditions germane to the nuclear industry,
using workmanship coupons, fabricated to replicate actual configurations that require unique inspection
or training situations is a valuable tool, in training new technicians, proving effectiveness equipment, and
ensuring compliance with regulatory requirements. By using the techniques discussed, attendees have
enough knowledge to develop inspection workmanship sample coupons.



