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Develo ment NDE RCC

Took a two-phase approach:

- Phase 1: Quantitatively determine viability of each technique based
on existing manufacturer acceptability testing capabilities and LESS
localize convective oxidation NDE criteria. (Initially given 3 months >
Took 7 months)

»Held a TIM May 8-9 at KSC
»Both long and near term technologies were identified
»Near term de’r"" -)ed as ability to fleld technlque <=10 months (i.e.




Results of 2" TIM

Selected the four most promising in-situ techniques with <12
months total development time

Short Term
<12 months

Thermography Radiography
Contact Ultrasonics Non-contact Ultrasonics*
Eddy Current Shearography *

* Not Selected




RCC Validation Test SpecimenSet o,

« Boeing disks w/ arc jet exposure

« 0.25” th. central section (coating)

» 0.44" th. edge section (no coating)

« 8L post impact — 4 panel round robin

* 0.25" th. section with natural flaws (coating)

« 8L “blind specimen” (Bill's Box)

+ Uncoated “blind specimen” (Sam'’s Box)

‘Complete RCC panel (manuf. reject)
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Side B

* Inspection from Side A

Crack through Simulates Nearside
Si-C layer (Surface) Flaw
followed by Detection
 arcijet _ :
~ exposure * Inspection from Side B

- Simulates Backside
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| (ﬁDjeeP)i Flaw Detection |




» Principal Advantage:
-No physical contact with RCC
required
» Expected Detection Capabilities:
-Delaminations
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RCC Puck Sample
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Ultrasonic Inspection of RCC

 Principal Advantage:
-Inspections performed from one side.
- Pulse-Echo technique seems most promising
Expected Detection Capabilities:
-Sensitive to near-surface variations
-Interply delaminations
-Impact damage

To Data Acquisition System S
Weeper Body

Ultrasonic Transducer

Plastic Membrane

: ; - Water Inlet
Scanning Shoe for ~®— (pumped in from reservoir)
Offset of UT Wave Captured Water Column
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Excess Water Flow
recovered into reservoir)

‘Water Couplant Pool =
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Inspection Surface



1/8” dia.

1/4” dia.




Eddy Current |

* Principal Advantage:
| -Inspections performed from outer, exposed surfaces utilizing a
| multi-frequency mode that should allow for the measurement of SiC
| coating thicknesses and the detection of localized carbon-carbon spring loaded
| mass loss due to carbon oxidation. ot

1/8” dia
coil

» Expected Detection Capabilities:
-SiC coating thickness measurements
-localized mass loss due to oxidation
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Radio

raphic Inspection of RCC

 Principal Advantage:
- Inspections performed from outer, exposed surfaces will
provide high resolution imaging capability through the
entire structure including subsurface structures

» Expected Detection Capabilities:
-Large Voids
-Mass Loss (when compared to previous images)
-Cracks oriented parallel to the x-ray beam
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Preliminary System Design

Preliminary technique for
Radiographic inspection.

In addition to the positions

Shuttle Wing







Technique

Physical
Contact
Req’d

Deep
Delams

Cracks

T

echniques

Sig.
Porosity

Local
Mass
Loss

Impact
Damage

Coat
Msmt

Inspect
Stem
Fastener
Area

Thermal




The LESS PRT has stipulated the following flaw
detection requirements:

* Tubular voids > 0.05” diameter and 3” in length




Inspection Process
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Though the inspection process has

not been developed, one can

envision a process similar to the following:

Level | Inspection

Visual

Tactile

Thermography — exposed acreage




Other Areas Needing Attention

« Advanced NDE techniques show promise
» Phased array UT, Guided Wave UT, EM Acoustic
transducers, segmented and laser systems

* Developing RCC standards
» Boeing has initiated development of generic standards

- > Needto develop technique specific-stand;ards




