COMVERCI AL ENG NE STANDARD PRACTI CES MANUAL CEK9250 - Rev 111, 04/01/2022
| C 70- 32-87-015-000 SPM 70-32-87 FLUORESCENT | NDI CATI ON DI G TAL | NSPECTI ON (FI DI)

| NCREMENTAL CHANGE Rel ease Notification Date: 10/26/2022
SPM 70- 32- 87 FLUORESCENT | NDI CATI ON DI G TAL | NSPECTI ON (FI DI)

DI SCLAI MER

The Increnmental Changes published by GE Aviation are considered Instructions for
Conti nued Airworthiness. These Increnental Changes, along with the current Manual

revi sion and published Tenporary Revisions, constitute the latest Instructions for
Conti nued Ai rwort hi ness.

GE Desi gnat ed: - CONFI DENTI AL-

The information contained in this docunment is GE proprietary information and is

di sclosed in confidence. It is the property of GE and shall not be used, disclosed to

ot hers or reproduced wi thout the express witten consent of GE, including, but wthout
limtation, it is not to be used in the creation, manufacture, devel opnent, or
derivation of any repairs, nodifications, spare parts, designs, or configuration changes
or to obtain FAA or any other governnent or regulatory approval to do so. If consent is
given for reproduction in whole or in part, this notice and the notice set forth on each
page of this docunment shall appear in any such reproduction in whole or part.

This technical data is considered subject to the Export Adm nistration Regul ati ons (EAR)
pursuant to 15 CFR Parts 730-774. Transfer of this data by any neans to a Non-U. S.

Person, whether in the United States or abroad, wthout the proper U S. Governnent
aut hori zation (e.g., License, exenption, NLR, etc.), is strictly prohibited.

Copyri ght (2022) Ceneral Electric Conpany, U S A

H GHLI GHTS

H GHLI GHT REFERENCE DESCRI PTI ON OF CHANGE

a9 a7 ) Techni cal Change: Added special procedure for the fluorescent indication digita
tk70-32- 87- 200- 801 i nspection (FIDI).

TASK 70-32-87-200-801
1. Ceneral .

A. This docunent procedure establishes the mninumrequirenents for digital inspection of
non- porous, netal and non-netal conponents prepared using fluorescent penetrant nethods.
B. Refer to TASK 70-32-02-230-001 (70-32-02, Fluorescent Penetrant |Inspection) for genera
requi renents and instructions on fluorescent-penetrant inspection process.
CAUTI ON: PERSONNEL PERFORM NG THI' S | NSPECTI ON SHOULD RECEI VE PRACTI CAL TRAINING IN THE USE OF TH' S
PROCEDURE AND MUST DEMONSTRATE PROFI CI ENCY | N USE AND CONTROL OF THE | NSPECTI ON EQUI PMVENT,
| NSPECTI ON OF HARDWARE, AND EVALUATI ON OF | NDI CATI ONS BEFORE THE AUTHORI TY TO ACCEPT AND
REJECT HARDWARE | S DELEGATED.
C. Al personnel performng FID nust be qualified and certified. Refer to TASK 70-32-02-230-001
(70-32-02, Fluorescent Penetrant Inspection) with FIDI additional requirenments. Refer to
Subt ask 70-32-87-230-032 (paragraph 6.D.) for FID specific training requirenents.
D. Al FID inspections nmust be perforned to a witten procedure and part-specific Techni ques that
i npl enent all the requirenents of applicable process docunents. A witten Techni que approved by
a recogni zed FID Level 3 is required. Refer to Subtask 70-32-87-230-033 (paragraph 6.E.).
NOTE: Si nce the processing procedures are similar for many conponents, a master witten procedure
may be utilized that covers the details commopn to variety of conmponents.
Subt ask 70-32-87-230-001
(1) Al inspection requirenents of applicable process docunents apply with the follow ng
exceptions when digitally perforned.
(a) Interpretation and eval uation nmay be done by a qualified inspector, by the FID
equi pnment or a conbination of both. The detailed steps of the interpretation and
eval uation process including the responsibilities of both inspector and equi prent and
the control checks necessary to ensure interpretation and eval uation i s being perforned
accurately nust be detailed in the inspection facility work instruction. The conbi ned
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wi pi ng (bl eedback) on any indications perforned by the inspector and FI D equipnent
nmust not exceed two.
(b) FID system performance nust be checked daily, and results nust be conparable to
un-ai ded visible results such as Tool Aerospace Manufacturing (TAM panels, fluorescent
USAF1951 etc. Level of fluorescent penetrant nust be conparable.
Subt ask 70-32-87-230- 002
(2) Inspect 100 percent of the part surface (internal and external) except as noted in
appl i cabl e process docunents. To account for variation in part l|ocation and acquisition
devi ce position, adjacent |Inspectable |Imge Regi ons nust overlap by a m ni mum of 10
percent. For a single point of viewinspection, all inspected areas of the part nust be
within the 10 percent band as shown on Figure 1.
Subt ask 70- 32-87-230- 003
(a) If a manipulator is used to nove either the acquisition device or the hardware, the
relative position nmust be capable of an error of less than 5 percent of the small est
| nspect abl e | mage Regi on
Subt ask 70- 32-87-230- 004
(3) To inspect an indication, the follow ng conditions nust be required.
(a) Adequate visual access. Refer to Figure 2.
(b) Ability to confirmthat indications are rel evant.
(c) Ability to neasure relevant indications against the specified limts.
(d) Ability to properly apply and renove the fluorescent penetrant inspection materials
within the tines required by applicable process docunents.

2. Equi pnent _and Facility.

A.  The equipnent and facility nust be approved by the Services Technol ogy Leader of FPI

B. The facility and equi pnent nust present no hazards to the safety of personnel or property.
Procedures nust be established so that safe operating conditions exist. A risk assessnent study
nust be conducted for equi prent using noving parts and high-risk itenms nust be abated.

C. The evaluation environnent nust be controlled for tenperature, humidity, dust, lighting,

access, and noi se as required by the process.

D. The follow ng characteristics of the inages produced by the FID system nust be controlled and

consi stent.

(1) The Inspectable Image Region nust be clearly defined and visible to the operator either
through cropping or defined boundaries unless the whole inage qualifies as an Inspectable
I mmge Region. No interpretation of indications is pernmitted outside of this region.
(a) The image nmust be free fromany artifact that would affect interpretation and

eval uation within the Inspectable |Image Region
Subt ask 70-32-87-230- 005

(b) For setup purpose only, a color adjustnment nust be perfornmed using the inspection W
light source and a target which enits a gray color when W illum nated. This target
nmust be approved by the FPI Services Technol ogy Leader. To performthe color
adj ustnent, the camera white bal ance function nmust be used while the aforenentioned
target is it with the inspection UV Iight source. No color adjustment such as white
bal ance is permitted when inspecting production hardware.

E. LED WV-A Light (strobing or continuous) nust conply with the requirenents of at |east ASTME
3022-18 with the foll owi ng exceptions.
(1) Al the test requirenments of ASTM E 3022 perfornmed at 15 inches nust instead be perforned
at the light working distance for the inspection.
(2) There are no restrictions on the beamirradiance profile size. The nini num beam di anet er
nmust be listed in the lanp's certification docunent.
Subt ask 70-32-87-230- 006

(3) The mnimum UWV light intensity nust be at |east 1200 uWcnR neasured at the naxi mum wor ki ng
di stance over the entire Inspectable |Image Region. The maxi mum WV light intensity must not
exceed 10000 uWcnR2 neasured at the mni num working distance to avoid fluorescent dye fade
out. The white light em ssion from UV |light source nust not exceed 2-foot candles (20 | ux)
at the m ni num wor ki ng di stance.

(a) In case of strobing light being used for digital interpretation, a flash radioneter
nmust be used. The flash radi ometer nust be approved by the FPI Services Technol ogy
Leader. Refer to Subtask 70-32-87-230-031 (paragraph 6.C.) for details on howto
perform energy scaling.

1 The maxi mumintensity nmust not exceed 10000 uWcn? when scaled to a one second
peri od.
2 The m nimumintensity nmust be at |east 1200 uWcnR. The peak val ue nust be used
for mninmumintensity.
3 The white light emission from UV |ight source nmust not exceed 2-foot candles (20
lux). The peak val ue must be used for white Iight em ssion
Subt ask 70-32-87-230- 007

(b) The LED UWV-A light nust be uniformas defined in ASTM E 3022 over the entire
I nspect abl e I nage Region. Unifornmity checks nust be performed at the m ni mum worki ng
di stance using a target approved by the FPI Services Technol ogy Leader

(c) Reflected light nust conply with the intensity and uniformity requirenents at the
i nspection surface. The intensity and uniformty outputs nust be naintai ned throughout
the inspection. This requires that the nechani cal setup be the sane when neasuring as
when i nspecti ng.

F. Software associated with the inage interpretation nust be revision controlled and docunented in
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t he Techni que. Any changes to the software nmust be approved by the Services Technol ogy Leader
of FPI prior to use on production hardware.
Subt ask 70- 32-87-230-008

G If an autonated bl eed-back systemis used, all fluorescent indications nmust be interpreted
after wiping the indication with a solvent applicator. Provisions nust be made to prevent
flooding of the area with sol vent.

Subt ask 70- 32-87-230- 009
(1) A solvent-danpened swab or natural hairbrush nmust be used to wi pe the indications. The
applicator must be free from excessive contanination or residual fluorescent penetrant
before use. The applicator shape integrity and confornmance nust be validated to ensure that
proper w ping is consistently achieved.
Subt ask 70-32-87-230-010
(2) If a manipulator is used to nove either the applicator or the hardware, the relative
position nust be capable of an error |less than 5 percent of the applicator's w dth.
Subt ask 70-32-87-230-011
(3) Solvent nmust be free of excessive contamination that could adversely affect the inspection
process.
Subt ask 70-32-87-230-012
(4) If a blotter pad is used to wi pe extra solvent fromthe applicator, it nust be free of
excessive fluorescence, contam nation, or solvent.
Subt ask 70-32-87-230-013

H.  Fluorescent penetrant inspection nust be perfornmed in a darkened area with a naxi mum anbi ent

visible light level of 2-foot candles (20 |ux).
3. System Certification.

A. The FID system nust be approved by the Services Technol ogy Leader of FPI, and the system
qualification nust be in accordance with this docunent. The Services Technol ogy Leader of FP
may request additional tests.

B. Al reports, test results, inages, and data used to qualify the system nust be docunented and
avail abl e for review

C. Since reference values will be established after conpleted equi prent qualification, all tests
listed in Table | that do not require conparison to a reference value nmust be run successfully
to validate that the equipnent is perform ng adequately before equi prent qualification

Subt ask 70-32-87-230-014
(1) Equipnent qualification nust include tests that validate the maxi nrum vi ewi ng angl e where
the systemis still able to detect the snallest rejectable indication. Refer to Figure 2.
Thi s maxi num vi ewi ng angl e nust be docunented in the qualification package and no
i nspections requiring a view ng angl e exceedi ng this maxi mum vi ewi ng angle are pernitted.
Subt ask 70-32-87-230-015
(2) The inmage must have sufficient resolution to detect the smallest rejectable indication. The
i mge resolution nust be neasured using the USAF 1951 resolution target. The system nust be
able to resolve a G oup 1 and Elenent 5. Refer to Subtask 70-32-87-230-030 (paragraph
6.B.). Images of a USAF 1951 resolution target taken in the center and all four corners of
the I nspectabl e I mage Regi on nust be archived. This nust be perfornmed at the working
di stance and al so at the m ni num and naxi num di stances (al so known as near plane and far
pl ane) at which the equi pnrent was qualified. The highest Goup and El ement that is stil
resol vabl e in those i mages nust be noted. These nust be used in subsequent system
performance checks in accordance with Subtask 70-32-87-230-025 (paragraph 5.B.(3)). This
G oup and El ement nunber nust be clearly indicated in the inspection facility work
i nstructions.
Subt ask 70-32-87-230-016
(3) An inmage of a FIDI Level 3 approved target(s) mnmust be taken and archived. Miltiple
reference targets are allowed. A reference image techni que nmust be docunented for each
reference target. The reference image(s) and its associ ated techni que nust be used in
subsequent system perfornmance checks. Refer to Subtask 70-32-87-230-023 (paragraph 5.B.(1))
to check for the follow ng features
(a) Intensity level and uniformty
(b) Artifact
(c) Displacenent or novenment of features
(d) Dinmension of features
(e) Sharpness
(f) Color
(g) Depth O Field
Subt ask 70-32-87-230-017
(4) A pixel sanmple size neasurenent taken at a typical working distance nust be recorded. This
neasurenent nust be used as a reference in subsequent system performance checks in
accordance with Subtask 70-32-87-230-024 (paragraph 5.B.(2)).
Subt ask 70-32-87-230-018
(5) Image intensity nmust be neasured using the inspection U/ |light source and a target approved
by the FPI Services Technol ogy Leader. This neasurenent nust be perforned after the col or
adj ustnent specified in Subtask 70-32-87-230-005 (paragraph 2.D.(1)(b)). Intensity nust be
neasured as an average of pixel values over the Inspectable | nmage Region. Autonmatic
intensity adjustment such as automatic gain control or autonmatic exposure nust not be used.

GE PROPRI ETARY | NFORMATION - Not to be used, disclosed to others or
Date Printed: reproduced w thout the express witten consent of GE. Technical data is Page
2022/ 10/ 27 considered | TAR and/or EAR controlled; transfer of this data to a Non-US 3 of 13
Person, wi thout USG authorization, is strictly prohibited.



COMVERCI AL ENG NE STANDARD PRACTI CES MANUAL CEK9250 - Rev 111, 04/01/2022
| C 70-32-87-015-000 SPM 70-32-87 FLUORESCENT | NDI CATI ON DI G TAL | NSPECTI ON (FI DI')

The intensity neasurenent and the associ ated i mage nust be archived and nust be used as a
reference in subsequent system performance checks in accordance w th Subtask
70-32-87-230-026 (paragraph 5.B.(5)).
Subt ask 70-32-87-230-019
(a) A baseline imge nust be captured using the working TAM or Penetrant System Monitoring
(PSM 5) panel used in the production line. This image must be used as a reference in
subsequent system performance checks in accordance with Subtask 70-32-87-230-028
(paragraph 5.H) verifying that the systemis still capable of detecting the sane
nunber of indications as seen on the baseline inage.
Subt ask 70-32-87-230-020
(b) W light uniformty must be measured using the inspection U/ |ight source and a target
approved by the FPI Services Technol ogy Leader. This neasurenent must be perforned
after the color adjustnent specified in Subtask 70-32-87-230-005 (paragraph
2.D.(1)(b)). Uniformty nust be neasured by taking intensity values in the center and
all four corners of the Inspectable |Inage Region. Automatic intensity adjustnent such
as automatic gain control or automatic exposure nmust not be used. The unifornmity
nmeasur enents and the associ ated i nage nust be archived and nust be used as a reference
i n subsequent system performance checks in accordance w th Subtask 70-32-87-230-027
(paragraph 5.C.(2)).

D. AE Agorithm Qalification. AIE algorithms, if used, nmust be qualified using known-defect
sanpl es, and uniquely identified. The qualification data package nust be established and
approved by a recogni zed FID Level 3 and the FPI Services Technol ogy Leader. As a m nimumthe
package must contain Part Nunber information, quantity used, Technique formin accordance wth
Subt ask 70-32-87-230-033 (paragraph 6.E.), test results, and data froma statistical nethod
such as probability of detection (POD). M L-HDBK-1823A and ASTM E 2862 detail the process for
conducting a POD study.

(1) The required True Positive Rate (TPR) of the al gorithm nust be established by the
recogni zed FIDI Level 3. Rates nmmy be based either upon the TPR of existing inspection, TPR
studi es or external TPR requirenents.

(2) A new algorithmaqualification nust be required for every new part. The FPlI Services
Technol ogy Leader may wai ve this requirenent and approve the use of an existing qualified
al gorithm based on part simlarities.

(3) The known-defect sanples nust be approved by the FPI Services Technol ogy Leader. The
known- def ect sanpl es nust be cleaned after usage and stored to prevent physical damage.

4. Techni que.

A. A technique which is capable of consistently producing the desired results and quality |evel
nmust be established by the recognized FID Level 3 and approved by the FPI Services Technol ogy
Leader.

B. A qualified and approved al gorithm nust be used for each technique in accordance w th Subtask
70- 32-87-230-021 (paragraph 4.D.). The applicable al gorithmused nust be docunented in
i nspection facility work instructions. Please refer to Subtask 70-32-87-230-033 (paragraph
6.E.) for mninuminformation required for FID inspection plan.

C. A Technique qualification rmust be conducted, using a set of actual hardware, to validate the
performance of the system A qualification data package, containing a description of the
hardware, a conplete technique in accordance with Subtask 70-32-87-230-033 (paragraph 6.E.),
and all data and images used to qualify the Techni que nmust be submitted for approval. The
Techni que coverage nust be validated in accordance with Subtask 70-32-87-230-002 (paragraph
1.D.(2)), Subtask 70-32-87-230-004 (paragraph 1.D.(3)), and Subtask 70-32-87-230-014 (paragraph
3.C.(1)). In the case of autonated bl eedback, the performance of the bl eedback system nust be
val idated. The qualification data package nust be subnmitted by the recognized FID Level 3 and
approved by the FPI Services Technol ogy Leader

Subt ask 70-32-87-230-021

D. Please refer to Subtask 70-32-87-230-033 (paragraph 6.E.) for mninmuminformation required for

FI DI inspection plan.
Subt ask 70-32-87-230-022

E. Modifications to an approved Techni que nust be approved by a recogni zed FID Level 3 prior to
i mpl enent ati on when any of the followi ng parameters are nodified within the specified linmts
fromtheir initial qualified values. The FPI Services Technol ogy Leader approval mnust be
required for any nodifications outside these limts.

(1) Any change in Canera Wrking Distance and or Near Plane - Far Plane of |ess than 5 percent
is allowed if pixel sanple size does not change nore than +1 percent.

(2) Any change in Canmera Exposure tine, Canmera Gain, WV Light Intensity, and UV Light Strobing
time is allowed provided that the Image Intensity does not change nore than +5 percent.

F. The FIDI Level 3 may use the provision of Subtask 70-32-87-230-022 (paragraph 4.E.) to derive a
new Techni que from an approved Techni que, provided all other paraneters renain unchanged.

Pl ease refer to Subtask 70-32-87-230-033 (paragraph 6.E.) for mininuminformation required for
FI DI inspection plan that must be used to docunent the derived Techni ques taking care to keep
the original Techni que paraneters approved by the FPI Services Technol ogy Leader to ensure
conpliance with Subtask 70-32-87-230-022 (paragraph 4.E.). |Inages used to verify adequacy of
t he Techni que nust be maintained. If a derived Technique for the simlar equipnent cannot be
used with the same paraneters as the original approved Technique or cannot be nodified in
accordance with Subtask 70-32-87-230-022 (paragraph 4.E.), a separate Techni que for that
equi prent must be submitted to the FPI Services Technol ogy Leader.

5. Quality Assurance.

A. This section details the controls necessary to ensure the perfornance | evel of the digita
i nspection equi pnment. The frequency of the required checks is based upon a facility running
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daily production. For facilities operating |l ess frequently, the frequency of daily and weekly

checks nmay be reduced but nust be perforned prior to use. Al other checks nust be perforned at

the sane frequency as for full-tinme operations. Frequenci es designate the maxi numtine between
two checks, for exanple sem -annual checks nust not exceed 6 nonths. These checks nmust al so be
perfornmed when a system nal function is suspected, when replacing an equi pnrent conponent, when
mai ntenance is performed or if the equipnment is noved. Results of all required checks nmust be
docunented. When the result of any test falls outside acceptable values, the situation nust be
corrected prior to use. Table IV in Subtask 70-32-87-230-029 (paragraph 6.A.) lists the
frequency and acceptabl e values for the checks. The step-by-step test procedures must be
detailed in the inspection facility work instructions and nust be approved by the FPI Services

Technol ogy Leader

B. The followi ng checks are required to ensure the performance of each acquisition device used for

i nspection of production hardware.

Subt ask 70-32-87-230-023

(1) An inmge of a recognized FID Level 3 approved target(s) must be taken and conpared to a
reference i mage(s) recorded at systemqualification. The current and reference inmages nust
appear identical based on the features outlined in Subtask 70-32-87-230-016 (paragraph
3.C.(3)).

Subt ask 70- 32-87-230- 024

(2) A pixel sample size neasurenent nust be taken at the same working di stance used in Subtask
70-32-87-230-017 (paragraph 3.C. (4)) and conpared to the reference val ue recorded at system
qualification.

Subt ask 70- 32-87-230-025

(3) Image resolution nust be checked using a USAF 1951 resolution target specified in Subtask
70- 32-87-230-030 (paragraph 6.B.). That check must be perforned in the sane conditions as
the ones used in Subtask 70-32-87-230-015 (paragraph 3.C.(2)). The Goup and El enent that
must be resolved nust be the sanme as neasured at system qualification

(4) Col or adjustnent nust be checked using a UV target specified in Subtask 70-32-87-230-005
(paragraph 2.D.(1)(b)). The check nust be perforned at the working di stance and using the
WV light source used for inspection. The neasurenent nmust be perfornmed using an average of
each individual color channel (Red, Geen, and Blue).

Subt ask 70-32-87-230-026

(5) Image intensity nmust be neasured in the sanme conditions used in Subtask 70-32-87-230-018
(paragraph 3.C.(5)), and conpared to the value recorded at systemqualification. This
measur enment nust be performed after the col or adjustnment check

(6) If a manipulator is used to either nove the acquisition device or the hardware, the
acqui sition device position nmust be verified in accordance with Subtask 70-32-87-230-003
(paragraph 1.D.(2)(a)).

(7) If special equipnent (such as mirrors) is used, each conponent nust be checked for
cl eanl i ness individually.

C. The followi ng checks are required to ensure the acceptable performance of all UV |ight sources.

If reflected light is used, each mirror nust be checked individually.

(1) Al WV light sources nust be checked for intensity in accordance w th Subtask
70- 32-87-230-006 (paragraph 2.E. (3)). W light reflectors and filters must be checked for
cleanliness and integrity. Damaged or dirty reflectors or filters nust be replaced or
corrected as appropriate.

Subt ask 70-32-87-230- 027

(2) Al W light sources nmust be checked for uniformty in accordance w th Subtask
70- 32-87-230- 007 (paragraph 2.E. (3)(b)) and Subtask 70-32-87-230-020 (paragraph
3.C.(5)(h)).

(3) The white light emission fromall UV |ight sources nust be nmeasured in accordance with
Subt ask 70-32-87-230-006 (paragraph 2.E (3)).

D. The follow ng checks are required to ensure the performance of all bl eedback systens.

(1) The applicator shape integrity and conformance nust be validated in accordance w th Subtask
70-32-87-230-009 (paragraph 2.G (1)) to ensure that it has not suffered any damage. Damaged
appl i cators must be replaced. The applicator nust be free from excessive contam nation or
residual fluorescent penetrant before usage. The applicator nmust be inspected using an
ultraviolet |ight source. If evidence of excess fluorescence is present, the applicator
must be cl eaned or repl aced.

(2) If a manipulator is used to nmove either the applicator or the hardware, the applicator
position nmust be verified as specified in Subtask 70-32-87-230-010 (paragraph 2.G (2)).

(3) The system must ensure conplete wetting of the applicator. The sol vent nust be clean and
free of excessive fluorescence or other contam nation in accordance w th Subtask
70-32-87-230-011 (paragraph 2.G (3)).

(4) Blotter pads, where used, nust be free of excessive fluorescence, contani nation, or solvent
in accordance with Subtask 70-32-87-230-012 (paragraph 2.G (4)).

(5) The performance of the bl eedback system nust be verified, ensuring cleaning wthout
flooding the area with solvent in accordance with Subtask 70-32-87-230-008 (paragraph
2.G).

E. If used, any fixture or conponent touching the production hardware nmust be checked for

cl eanliness and wear. The fixture nust be inspected using an ultraviolet |ight source. If

evi dence of excessive fluorescence penetrant is present, cleaning is required. |If excessive

wear is observed, the fixture nust be repaired or replaced.

F. The inspection area nust be checked for cleanliness, free fromexcessive fluorescent
contami nation and clutter
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G Fluorescent penetrant inspection nmust be perforned in a darkened area as in accordance with
Subt ask 70-32-87-230-013 (paragraph 2.H.).
Subt ask 70- 32-87-230-028
H. A check must be performed to ensure the overall performance of the equi pnent using the working
TAM or PSM 5 panel used in the production line. The result nmust be conmpared with the baseline
result of that panel in accordance with Subtask 70-32-87-230-019 (paragraph 3.C. (5)(a)).
NOTE: For inspector interpretation, all quality assurance provisions fromapplicable process
docunments nust apply in accordance wi th Subtask 70-32-87-230-001 (paragraph 1.D.(1)).
6. Process Qualification Requirenents.
Subt ask 70-32-87-230- 029
A.  This section defines the system performance validation checks that nust be perforned at the
desi gnated m ni mrum frequency shown in Table IV along with the expected val ues of those tests.

Table IV. Performance Checks Frequency and Val ues

Test Nane Par agr aph Fr equency Val ue

Ref erence i mage 6.B. (1) Dai ly Vi sual conparison

Speci al equi prent 5.B.(7) Dai ly Free from excessive contam nation

cl eanl i ness

W light intensity 5.C. (1) Dai |y M ni mum of 1200 uWcn? Maxi mum of 10000
uWw cnp

W white light emssion 5.C (3) Dai ly 2 foot-candles (20 |ux) maxi mum at nini mum
wor ki ng di st ance

Applicator integrity 5.D. (1) Dai | y Shape integrity and free from excessive
cont ani nati on

Applicator position 5.D.(2) Dai |y Error in position | ess than 5% of
applicator width

Sol vent 5.D. (3) Dai |y Sufficient supply and free from excessive
cont ani nati on

Bl otter pad 5.D. (4) Dai |l y Free from excessive contani nation

Bl eed back overall 5.D. (5) Dai ly Proper cl eaning and avoid fl ooding

perf or mance

Fi xture cl eanliness 5. E. Dai ly Free from excessive contam nation and wear

System Val i dati on 5. H Each Shift Sanme nunber of indications as the baseline
i mage

Work area cl eanliness 5. F. Weekl y Free from excessive contam nation

Anbi ent visible Iight 5.G Weekl y 2 foot-candles (20 |ux) maxi nmum

Pi xel sanple size 5.B.(2) Semi - annual | 'y 5 % maxi num from reference val ue

Resol ution target 5.B.(3) Senm - annual |y Resol ve sane Group and El enent nunber as
at systemqualification

Col or adj ust ment 5.B. (4) Sem -annual ly  £5% maxi mum from reference val ue

I mge intensity 5.B. (5) Semi - annual | 'y 5% maxi mum from r ef erence val ue

Acqui sition device 5.B. (6) Seni - annual |y Error in position less than 5% of small est

position | nspect abl e | nage Regi on

W light uniformty 5.C. (2) Sem -annual ly  £5% maxi mum from reference val ue

Subt ask 70- 32-87-230-030
B. USAF 1951 Resolution Test Chart.

(1) The information contained herein is intended for guidance only.

(2) The comon USAF 1951 target format consists of six groups in three layers of patterns. The
| argest two groups, formng the first layer, are |located on the outer sides. The smaller
| ayers consi st of repeating progressively smaller pairs toward the center. Each group
consists of six elenents, nunbered from1l to 6. Wthin the sane |ayer, the odd-nunbered
groups appear contiguously from1l through 6 fromthe upper right corner. The first el enent
of the even-nunbered groups is at the |ower right of the layer, with the remining 2
through 6, at the left.

(3) Goups and Elenents are nore restrictive as their nunber goes up, so the achievable G oup
and El ement nunbers shoul d be equal or higher than the ones specified. Going a full group
(columm) over or under represents a 2X change. Going an el enent over or under represents a
12 percent change fromthe previous val ue.

Tabl e V. Nunber of Line Pairs for each nmin USAF Resol ving Power Test Target 1951

G oup Nunbers
El enent -2 -1 0 1 2 3 4 5 6 7 8 9

1 0.250 | 0.500 | 1.00 2.00 4. 00 8.00 16.00 | 32.0 64.0 128.0 256.0 [ 512.0

2 0.281 | 0.561 | 1.12 2.24 4. 49 8.98 17.96 | 35.9 71.8 143. 7 287.4 | 574.7

3 0.315 | 0.630 | 1.26 2.52 5.04 10.08 | 20.16 | 40.3 80. 6 161. 3 322.5 | 645.1

4 0.354 | 0.707 | 1.41 2.83 5. 66 11.31 | 22.63 | 45.3 90.5 181.0 362.0 | 724.1

5 0.397 | 0.794 | 1.59 3.17 6. 35 12.70 | 25.40 | 50.8 | 101.6 203. 2 406.4 | 812. 7
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| 6 | 0. 445 |0.891 |1.78 | 3. 56 | 7.13 |14.25 |28.51 |57.0 |114.0 | 228.1 | 456.1| 912.3

Table VI. Wdth of 1 Line in Mcroneters in USAF Resol ving Power Test Target 1951
G oup Numbers

El ement -2 -1 0 1 2 3 4 5 6 7 8 9
1 2000. 00 | 1000. 00 500. 00 250. 00 | 125.00 62. 50 31.25 (15.63| 7.81 | 3.91 |1.95] 0.98
2 1781. 80 890. 90 445. 45 222.72 | 111.36 55. 68 27.84 [13.92| 6.96 | 3.48 [1.74( 0.87
3 1587. 40 793.70 396. 85 198. 43 99. 21 49. 61 24.80 [12.40( 6.20 | 3.10 |1.55| 0.78
4 1414. 21 707.11 353.55 176. 78 88. 39 44.19 22.10 (11.05( 5.52 2.76 |1.38]| 0.69
5 1259. 92 629. 96 314. 98 157. 49 78.75 39. 37 19.69 | 9.84 | 4.92 2.46 |1.23| 0.62
6 1122. 46 561. 23 280. 62 140. 31 70. 15 35. 08 17.54 | 8.77 | 4.38 2.19 [1.10( 0.55

(4) Goups and Elenents are nore restrictive as their nunber goes up, so the achievable G oup
and El ement nunbers should be equal or higher than the ones specified. Going a full group
(colum) over or under represents a 2X change. Going an el enment over or under represents a
12 percent change from the previous val ue.

Subt ask 70-32-87-230-031
C. Pulse Energy vs Continuous Energy.

(1) The information contained herein is intended for conpliance.

(2) To compare energy contained in a pulsed light vs a continuous |ight, one nust consider the
power enmitted by the light and also the period of time that the |ight was on. Conti nuous
light is represented by a 1000 ms (1 sec) neasurement. Figure 4 shows that a 200 ns pul se
of light at a power of 10000 Whas the sane anpbunt of energy as a continuous light at a
power of 2000 W In order to conpare how a pul sed |ight nmeasures up to a continuous |ight,
use the follow ng fornula.

Equi val ent conti nuous power of pulsed |light = (power of pulsed light * pul se
time(ns))/(1000(ns))
Subt ask 70-32-87-230- 032
D. FID Specific Training Requirenents.

(1) Training nust be conplied to the requirenents of NAS 410, EN4A179 or any equival ent standard
as recogni zed by the Airworthiness Authority of the personnel

(2) Personnel must not be certifying to FIDI without a current NAS 410, ENA179 or any
equi val ent standard as recogni zed by the Airworthiness Authority of the personnel,
certification of the sanme level. The Penetrant Testing and FID certification my be
performed concurrently.

(3) Additional training requirenents as shown in Table |, Table Il, and Table IIl nust be net.
Table I. Mninmm Additional FID Formal Training Hours for Level 1 and Level 2
Level 1 PT to Level 1 FID Level 2 PT to Level 2 FID
16h 16h
Table I'l. Mninmm Addi ti onal FID Experience Hours for Level 1 and Level 2

Level 1 PT to Level 1 FID Level 2 PT to Level 2 FID
20h 40h

Table I'll. Mninum Additional FID Formal Training and Experience for Level 3
Formal Training Practical Process Experience
40h 80h

(4) As a minimumthis |list should be covered in a formal training plan for FID . Previous FP
certification to the sanme |level is assuned.

(a) Digital Imges (Level 3)
Grayscal e vs col or
| mage formation
Pi xel sanmple size
Cont r ast
Resol ution
mera (Level 3)
Gain
VWit e bal ance
Exposure tine
Triggering node
enses (Level 3)
Aperture
Focus ring
Focus pl ane or working distance
Depth of field
i ghtning (Level 3)
Wiite |ight
W |ight
Li ghtning configuration (Brightfield, Darkfield)
Uniformty

Q > W IN

(b)

(¢)

(d)

IO NFP CRLWNEFPE TR WN e
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(2)

(3)

(e)

()

(a)
(b)
(c)
(d)
(e)
(f)
(9)
(h)
(i)
(j)
(k)
()
(m
(n)
(o)
(p)
(a)
(r)
(s)
(t)
(u)
(v)
(w

Intensity
Filters
chine Vision algorithm (Level 3)
General algorithm (Level 1, 2, and 3)
Qperation (Level 1, 2, and 3)
Performance checks (Level 1, 2, and 3)
Techni que paraneter inpact (Level 1, 2, and 3)
Calibration (Level 1, 2, and 3)
P- Spec (Level 1, 2, and 3)
Troubl eshooting (Level 1, 2, and 3)
Accept and Reject process (Level 2 and 3)
Data storage and retrieval (Level 2 and 3)
E topics (Level 3)
General algorithm (Level 1, 2, and 3)
Qperation (Level 1, 2, and 3)
Performance checks (Level 1, 2, and 3)
Techni que paraneter inpact (Level 1, 2, and 3)
Calibration (Level 1, 2, and 3)

§|07 lon

GNP >0 0N o wWIN -

Subt ask 70- 32-87-230- 033
E. The information contained herein is intended for guidance to establish forns with ninimum
information for a FID inspection plan. Forns nust be submitted by the recognized FIDl

and approved by the FPI Services Technol ogy Leader

(1) FI D

Techni que form nust include the m ni mum i nfornation bel ow.
NDT facility nane and address
Part nunmber and nane

Type and cl ass of penetrant

Type of devel oper

Type of sol vent

Equi pnent nodel and serial nunber
Sof twar e revi sion nunber(s)

Name of qualified al gorithmused
Canera nodel number*

Camera exposure tinme*

Canera gai n*

Lens focal |ength*

Wor ki ng di st ance*

Near pl ane di stance*

Pi xel sanpl ed size*

Fi xture |.D.*

W Li ght nodel nunber*

WV Light strobing tine*

W Light intensity*

| mage intensity*

Eval uation algorithmidentifier*
Revi si on history page

| mage for each point of view

* These parameters nust be provided for each point of viewif applicable.

Ref erence i mage techni que form nust include the m ni muminformation bel ow

(a)
(b)
(c)
(d)
(e)
(f)
(9)
(h)
(i)
()
(k)
(1)
(m
(n)
(o)
(p)
(a)

NDT facility name and address
Equi prent nodel and serial nunber
Sof twar e revision nunber(s)
Camer a nodel number

Camera exposure time

Canera gain

Lens focal length

Lens aperture

Wor ki ng di stance

WV Li ght nodel nunber

UV Light strobing time

UV Light intensity

Revi si on history page

| mage for each reference target
WV Light intensity

Revi si on hi story page

I mage for each reference target

Resol ution i mage techni que form nust include the minimuminfornation bel ow.

(a)
(b)
(c)
(d)

NDT Facility nanme and address
Equi pnrent nodel and serial numnber
Sof t war e revi sion number(Ss)
Canera nodel nunber

Level 3

Date Printed:
2022/ 10/ 27
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| C 70-32-87-015-000

(e)
(f)
(9)
(h)
(i)
(i)
(k)
("
(m
(n)
(0)
(p)

* * * FOR ALL

Canera exposure tine
Canera gain

Lens focal length

Lens aperture

Wor ki ng di stance

WV Li ght nodel nunber
WV Light strobing tine
WV Light intensity

Target location (Center, Top Left, Top Right, Bottom Left, Bottom Ri ght)

Group/ El enent resol ved
Revi si on history page
Il mage for each | ocation
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Figure 3 Required Viewi ng Angle
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Figure 4 Energy Equival ence Between Pul ses of Different Duration
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