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FLUORESCENT PENETRANT INSPECTION
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Section 7C of the SAE Technical Board rules provides that: “All technical reports,

1. ACKNOWLEDGMENT: A vendor shall mention this specification number and its

Tevision letter in all quotations and when acknowledging purchase oxrdsrs.

26 APPLICATION: Detection of surface discontinuities such as cracks, laps, porosity,

col

3. MATERIALS AND EQUIPMENT:

—ghuts, lack of bond, and similar defects.

3.1 Penptrants Shall be a highly fluorescent liquid capable of p netrating fine
Tiscontinuities, Unless otherwise permitted, the penmetrant shall be made up
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3.2 Devjeloper: Shall be a highly absorbent, non-fluorescent, and|non-toxic powder,
caﬂ:ble of being used either dry or suspended in water. When the suspension is

us

not| 1ess than 1 1b to 5 gal and a wiiform distribution maintajned by mechanical
agiltation.

3.3 Equipment: Shall be so constructed and arranged as to permit| wniform, .
@ cortrolled operation.

o PREPARATION OF PARTS:

3,4 Lighting: A darkness Booth or similar darkness area with a filtered black
ngﬁt source shall be provided. The black light shall be at least equal to
th

rilter to transmit-tave lengths of between 3200 and LOOO angsftrom units and,
abgorb substantially all visible light.

a water-washable base or shall be washable with water after application
emulsifying agent to the film on parts; penetrant and ulsifying agent
1 be non-toxic and non-corrosive,

the powder shall be thoroughly mixed with water to a concentraction of

9

t produced by &-100 w mercury vapor projection spot lamp efjuipped with a
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penetrant inspection may be performed after surface treatments provided it is
demonstrated that the treatment is of such a nature that discontinuities are
not obscured,

o2 If

o3 A1l parts shall be cleaned and dried in such a mamer as to leave the surgaces
free from grease, oil, soaps, alkalies, and other substances which wquld inter-
fere with inspection. Vapor degreasing is generally suitable for this purpose.

cut to prevent flowing or burnishing of the surface layer or shall be etched
with a suitable etchant to remove flowed or burnished layers which might mask
discontinuities, Parts shall not be etched jindiscriminately because etching
itself tends to mask surface discontinuities.

ts-ghdll normally be fluorescent penetrant inspected prior to all surface :
dtments such as plating, anodizing, dichromating, peening,| or similar treat- |
rd—to—close—or-mask—surfeee—discontinuitiles, Fluorescent |

machined surfaces are to be inspected, they shall be finished with a clean
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oly This section shall not be interpreted as prohibiting additional fluorescent
penetrant inspections after further prccessing or after use of parts.

5. PROCEDURE: After preparation, the parts shall immediately be subjected to
the following operationss

5.1 Parts shall be immersed in the penetrant, or shall be sprayed or brushedwith
the penetrant and shall be allowed to remain immersed in the penetrant or to
stand for a sufficient length of time to allow satisfactory penetration into

@ all discontinuities, This time shall not be less than 5 minutes. The time of
immersion or standing will depend upon the character and fineness of the dis-
continuities, the effectiveness of penetration increasing with time,

5e2 Parts shall
which will
be used whe

be removed from the penetrant and cleaned thoroughly using a medium
remove penetrant from the surfaces of parts; washing with water shall
the penetrant is water washable or when an emulsifying agent is
applied to gurfaces of parts to render the penetrant water washable., |When other
@ than water washable penetrants are used, the penetrant shall be removed with a
suitable cleaner. During cleaning, the parts may be viewed under a smitable
Thlack light" to ensure complete removal of the penetraht from the surfaces of
the part, Excessive cleaning which would remove the)peénetrant from discon-
tinuities shall be avoided.

5.3 When a wet developer is used, the developer shall be applied to the parts
immediately|after washing, by immersing the parts in the tank containing the
water-susperided powder, or by spraying or flowing the suspension onto|the parts,
The suspension shall be suitably agitated“either during, or immediately prior %o
application [to parts. Immersed parts shall be removed from the wet developer;
excess developer shall be allowed to drain off all parts.

S.li When a dry developer or no developer is used, the above operation shall be
g omitted and|the parts dried as in 5.5

5.5 Parts shall |be dried as thoroughlyas possible by exposure to clean aiy. Drying
of parts may be accomplished by evaporation at room temperature or by|placing

@ the parts ij a circulating warm air oven or.in the air stream of a hof air
dryer, Excessive drying time or temperature shouldbe avoided to prevent
evaporation |of the'penetrant.

5.6 When a dry -eveloper is used, the developlng powder shall be applled in i formiy
@ over the ares o—pa; o—be—inspee bs oy dusti: : powder box
immersion. -

S.7 After sufficient time has been allowed to develop 1ndlcations, parts shall De
¢ examined in a darkened enclosure under the "black light" described in 3. o

5.8 When greater sensitivity is desired, the parts may be heated to 150=220 F
before immersion in the penetrant and,or before "black light" examination.

5,9 Interpretation of the indications revealed by fluorescent penetrant inspection
and final disposition of the parts should be the responsibility of only those
persons qualified by experience with fluorescent penetrant inspection.

# 5.10 Parts shéll be cleaned if necessary, to remove penetrant and developer.

-



https://saenorm.com/api/?name=2179fce21234e5c97be108a14f2c5f30

6,
6.1

6,2

8.2

803
g
8ol

8,5

DISPOSITION
Parts containing minor discoentinuities which would not be considered detrimental.
to the part under operating conditions may be approved for acceptance without
remedial operations at the discretion of authorized personnsl.
If a discontinuity should be of such nature and so located that its removal
would not adversely affect the serviceability of the part, although local
gections might be outside drawing limits, the correction may be made with the
approval of authorized personnel after due consideration of the stress dis-
tribution within the part and the function of the part itself, If a discon-
tmuy 18 remov9 o Ne DO =4 e weblended— syreh—a—manner as to
minihize surface flow of the material. Swab etching of the blgnded area before
reingpection is recommended wherever practicable, Etched surfgce shall be
polighed after reinspection,
Partf having discontinuities which are considered detrimental Yo strength or
serviceability shall be rejected. '
Gs

Avoid excessive drying time when using heat. It is only necessary to remove all

S3e | AMS 2645C

by efching or impression stamping, on all'parts which have satisfactorily
passed the fluorescent penetrant inspection, including those parts actually
ected from & lot accepted on a.sampling basis.

Wherever practicable, the character 3 (P with an F backvard) s%ﬁll be marked,

Partls accepted on a sampling basis but not actually inspected may be identified
by the character enclosed in'a circleo ‘

The [Lletter E may be added to indicate use of the post-emulsifipation procedure,

Wherje impression stamping or etching is not appropriate becausp of size finish,
or flunction of the(part, identification may be by dyeing or by tagging; when
dyeing is used, a.maroon dye shall be used on all parts actually inspected and
a ydllow dye on-parts accepted on a sampling basis but not acthally inspected.

U TIONSS

Ringingin dilute

exc

acid during preparation of parts should be apoided or, if used;
rts shall be neutralized. r

Parts should not be in contact with water during washing any longer than is
absolutely necessary, When wet developer is applied by immersion, parts should
be dipped into the solution and removed at once.

moisture.

Both the penetrant and the dry developer should be kept as free from moisture
and contaminating liquids as possible, Wet developer suspension shall be kept
as free from fluorescent contaminating materials as possible.

A1l parts susceptible to corrosion should be slushed with a corrosion inhibiting]
Oilo : .
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