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AC 43.13-1B 9/8/98 9/t
TA
F
(A} PENETRANT, APPLIED TO (B) PENETRANT, REMOVED (C) DEVELOPER, ACTS AS A
SURFACE, BEEPS INTO FROM SURFACE, BUT BLOTTER, YO DRAW THE §
DISCONTINUITY DISCONTINUITY REMAINS PENETRANT OUT OF
FULL SURFACE DISCONTINUITY
AND PRODUCE A VISIBLE
INDICATION

FIGURE 5-13. Penetrant and developer action.

TABLE 5-3. Classification of penetrant inspection materials covered by MIL-1-25135E.

PENETRANT SYSTEMS DEVELOPERS SOLVENT REMOVERS
Type | Fluorescent Dye Form a Dry Powder Class (1) Halogenated
Type Il Visible Dye Formb Water Soluble (chlorinated)
Type I Visible and Fluorescent | Formc Water Suspendible Class (2) Nonhalogenated
Dye Form d Nonaqueous (nonchlorinated)
(dual mode) Forme Specific Application Class (3) Specific Application
Method A Water Washable
Method B Post emulsifiable,
Lipophilic
Method C Solvent Removable
Method D Post Emulsifiable,
Hydrophilic
Sensitivity Level 1/2 Ultralow
Sensitivity Level 1 Low
Sensitivity Level 2 Medium
Sensitivity Level 3 High
Sensitivity Level 4 Ultrahigh
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AC 43.13-1B

9/8/98

TABLE 5-5. Pre-cleaning methods for penetrant inspection.

METHOD

USE

Mechanical Methods

Abrasive tumbling

Dry abrasive grit
blasting

Wet abrasive grit
blast

Wire brushing

High pressure water
and steam

Ultrasonic cleaning

Chemical Methods

Alkaline cleaning

Acid cleaning

Molten salt bath
cleaning

Solvent Methods

Solvent wiping

Removing light scale, burrs, welding flux, braze stopoff, rust, casting mold, and
core material; should not be used on soft metals such as aluminum, magnesium,
or titanium.

Removing light or heavy scale, flux, stopoff, rust, casting mold and core material,
sprayed coatings, carbon deposits: In general, any brittle deposit. Can be fixed
or portable (may peen metal over defect).

Same as dry except, where deposits are light, better surface and better control of
dimensions are required.

Removing light deposits of scale, flux, and stopoff (may mask defect by displac-
ing metal).

Ordinarily used with an alkaline cleaner or detergent; removing typical machine
shop contamination, such as cutting oils, polishing compounds, grease, chips,
and deposits from electrical discharge machining; used when surface finish must
be maintained.

Ordinarily used with detergent and water or with a solvent; removing adhering
shop contamination from large quantities of small parts.

Removing braze stopoff, rust, scale, oils, greases, polishing material, and carbon
deposits; ordinarily used on large articles where hand methods are too laborious;
also used on aluminum for gross metal removal.

Strong solutions for removing heavy scale; mild solutions for light scale; weak
(etching) solutions for removing lightly smeared metal.

Conditioning and removing heavy scale; not suitable for aluminum, magnesium,
or titanium.

Same as for vapor degreasing except a hand operation; may employ nonhalo-
genated (nonchlorinated) solvents; used for localized low-volume cleaning.
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AC 43.13-1B

blotter to assist the natural capillary action
bleed-out of the penetrant from discontinuities
and to spread the penetrant at discontinuity
surface edges to enhance bleed-out indications.
After the developer is applied, allow sufficient
time for the penetrant to be drawn out of any
discontinuities.  Follow the manufacturer’s
recommendations.

j. Inspection for Discontinuities. After
the penetrant has sufficiently developed, visu-
ally inspect the surface for indications from
discontinuities. Evaluate each indication ob-
served to determine if it is within acceptable
limits. Visible penetrant inspection is per-
formed in normal visible white light, whereas
fluorescent penetrant inspection is performed
in black (ultraviolet) light.

k. Post-Cleaning. Remove inspection
material residues from parts after completion
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of penetrant inspection. This residue could
interfere with subsequent part processing, or if
left on some alloys, it could increase their sus-
ceptibility to hydrogen embrittlement, inter-
granular corrosion, and stress corrosion during
service.

5-64. TECHNICAL STANDARDS. Two
of the more generally accepted aerospace in-
dustry standards are the MIL-I-25135E, In-
spection Materials, Penetrants (see table 5-6)
and ASTM-E-1417. The penetrant materials
specification (MIL-I-25135E) is used to pro-
cure penetrant materials and the process con-
trol specification (MIL-STD-6866) is used to
establish minimum requirements for conduct-
ing a penetrant inspection. Table 5-6 provides
a partial listing of commonly-accepted stan-
dards and specifications for penetrant inspec-
tion.
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