[image: image1.png]‘Smal Diameer Billt Assessment: Assessment of small diameter nspection will also be
‘completed by Honeywell. Honeywell willperform studies using bilts of < 8" iameter The.
objectve wil be to apply technology developed in Phase Il for larger Ni billet 1o improve rickel billet
inspection i the stated diameter ofiterest to small engine manufacturers. Feasibity
demonstration will be conducted i the laboratory environment using small nickel aloy billet and
mutizone transducers developed for the smallest of the arge diameter bilts. Sensitvty analysis
(#FBH) wil be conducied for various small diameter bilts. A comparison will be made wih the
standard sphercal focus approach. Results wil be provided to the Inspection Systems Capabilty
Working Group t allow POD estimates.

‘Baseline Assessment: Inspection development wil be performed with the calibration standards
using existing multzone transducers 1o occur at PW and GE faciltes to ensure hands-on
involvement by the parties responsible forfnalimplementaton recommendations. Scans and
‘associated measurements wil be used to detenmine the focal depth of each transducer, measure:
the axial beam profle and beam cross-section, and compare these results to model predictions.
Signak-to-noise rato wil be determined for the FBH targels. The need for new transducers wil be.
evaluated based on these scans and model resuls. New transducers will be designed and buil if
resultsindicate that the existing ransducers do not produce  focal zone at the required depth or of
the required beam iameter, and if modeling indicates that significant improvement could be
obtained by re-design. Additional funding wil be sought for ransducer fabrication atthat tme i the
taam agrees that the proposed benefits are subsantial.

Laboratory Demonsiration: After inspection development for each alloy is completed, a laboratory
‘Gemonstration of bilt inspections with optimized transducers will be provided forthe ETC:
members. Sensitviy to #1FBH in INCO718 and to #2.5FBH in Waspaloy willbe demonstrated
and plans made for ot inspection.

Factory Demonstration: Afaciory pio inspection of approximately 100,000 pounds wil be planned
to determine the sensitvy level that can be consistently achieved in producton and to identy any
bariers to implemantaton. The first step wil be or the team 10 idertiy an industry pariner(s) to
perform the pilctinspection, much as RMI worked with the consortum in Phase | inthe inspection
of trium bilet, A dotaed plar will dentfy the paticular sperificaions of INCO718 0 be.
inspected, e.. VIMIVAR andlor VIM/ESRIVAR, and the number of material supplers.
Investigations performed inthe nickel fundamentl studies Task 1.1.1,willprovide information to
determine the need o include two types of INCO718 n the pilotinspection. If the defect types.
found inthe two materials and the utrasonic characeristics are the same, then there will ot be @
need o include both inthe factory pict inspecion. The extent ofinclusion of Waspaloy will aiso be
planned. Procedures for inspection, evaluation of data, and investigation o indications will be
defined. I is expected that ight inds will bo cut-up and evaluated using a process similar o that
described in AC 33.15. It s expectod that each OEM will participate inthe destruciive
characteization of ndications wih two planned for Waspaloy and sx planned for IN718. The team
will also agree on parameters needed o determine the costimpactof implementing the higher
sensivity inspection as compared to conventonal inspection. The piot ot evaluation of 100,000
bounds of it with the oplimur ransducers wil occur in cooparation with 3 mutzonainssaction
source and nickel alloy matertal suppliers. Evaluation of 5 to 10 heats of materie s expected.
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[image: image2.png]Since application of multizone technique is expected t be more straightionward for INCO718, most
ofth piot work will be performed with thataloy. The applcaton of #2.5F8H sensitvy to
Waspaloy s expected o bemore complex but an inspection technique should be ready to
‘substiutefor the last 25% of the plot ot. The data wil be evaluated and reported. Results of the
piotinspestion and of any cut-ups will be provided to Task 3.1.1 for use in devsioping POD.
estimates for ickel bilet. Costand detection sensiiviy assessments necsssary or ffe
management and implemertation decisions wil be gathered. Components of cost assessment wil
ave been agreed on by theteam and wilikely inciude such tems as system cost, longevity of
‘equipment, recuring equipment cosis, daly operationalinspecion costs, and costs associated
withfase calis. In cojunction wth the pllot ot inspection, a demorstraton of the higher sensitviy
inspection for INCO7 13 and Waspaloy willbe prosented 10 the OEMs and industy. A fna report
in the required FAA format willbe provided.




[image: image3.png]Project 1: Production Inspection ‘Team Mombers:
HW: Andy Kinney, Waled Hassan

Taskit:  Nickelbased Alloy Inspoction  1SuU: Ron Roberls, Bruce Thompson,
Sublask 112:  Inspection Development for  Frank Margetan
Nickel Eilat GE: Ed Nietes, Mike Kellr, Thadd Patton,
John Halase

PW: Jeff Umbach, Andrel Deglyar,
Harpreet Wasan

Students: none
Program initation date: June 15, 1999
Objectives:

+ o apply technology developed in Phase | for ttanium billt nspecton to improve nickel biet
inspection.

= To perfom factory inspection of approximately 100,000 pounds of ke ally billt, primarly
INCO?18,to #1 FBH sensity using a multizone inspection system with digital acquisiton to
provide necessary field experence that faciltates implementation decisions.

« To determine applicabiy of multizone technique o Waspaloy.

+ To provide the billtindustry and OEMs with demonstraton of improved sensitiy inspection
using FBH standards as the metric with a goal of #1FBH sensiiviy n 10° INCO718 billets and
#2.5FBH sensitvty n 10" Waspaloy billet.

+ To provide necessary data o the Inspection Systems Capabily team for estimaton of POD for
nickel bilet, incuding cut-up data generated n the piot ot inspection.

Approach:

Iniial Assessment: A Kickoff meeting involving the subtask team members will be held at the
program onset to reftrate the plans of the task and establish a means of sharing information and
data, incuding necessary support of Task 3.1.1. The curent plan of concentrating on INCOT18
‘and Waspaloy to sensiivites of #1FBH and #2.5FBH sensitiy respeciively will be verifed as the.
comect targets and requirements for signal-to-noise measurements wil be determined. The
‘umber and types of calbation siandards will b discussed and design of the standards will be:
Iniiated. Any significant change agreed on by the team will be presented to ETC management.

Production calibration standards fo the nickel alloys, prosumably 10" diameter, s agreed upon in
the intal laning meeting will be manufactured. An evaluation of curret capablty of
conventional inspectons wil be performed as a baseline for both INCO718 and Waspaloy using
the producton callbration SA3nAaT FAINGT than Faying o 1he NoMInG VaNUGS SIIGY In especiive
specifcations.
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