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~„~~ la ACKNOWLEDGMENTo 	A vendor shall mention this specification number and its revi= 
~~~o sion let~Cer in all quotations and when acknowledgin~ purchase orderso 
v n— r- 

~~N:"~ 2o APPLICATIONo 	Detection of surface discontinuities such as cracksy laps 9  porosity9 
o~~~ cold shuts, lack of bond 9  and similas defectso 
~E~— 
`oEc 
"° E ~- u d V m 

m 
3~ MATERIAIoS AND EQUIF'MENT o 

~ O ~ N 

a~~v 3al Penetrante 	Shall be a non=toxic, non~corrosive 9  hi~hly fluorescent liquid 
~~_~, 
~;D~ ~ capable of penetrating fine discontinuitiese 	Unless otherwise permitted by 
dW;~ purchaser, penetr~n~ shall conform to AMS 3155 excep~ that AMS 3156 shall be 
a~ ~~ used for magnesium ~nd aluminuun cas~ings o 

U 
10 C+'r 

~ ~ M 	N Dsr a  3a2 Emulsifier o 	Shall be co~uposed of suitable oil or oil~like components together 
~LV° ~ with such additives necessary to provide a stable 9  non=toxicy non=corrosive, 
~qUN oil miscible, oil emulsifying solutiono 
~O~C C 

D~. Ua 
~~Y~ 3e3 Deeelopero 	Shall be a highly absorbent, non~fluorescent 9  and non=toxic powder9 

capable of being used either dry or suspended in watero 	When the suspension is 

~

`'v 
r ` used, ~he powder shall be ~horoughly mixed with water to a concen~ration 9  unless 

aOa a  ~C(py otherwise permitted by purchaser, of no~ less tha.n 1 lb to 5 gal and a uniform 
A~^~„ distribution ma.in~ained by mechanical agi~tationo 
uy~yt, 
tL ~O 
~~•`-~ 304 

. 
Equipmento 	Shall be so constructed and arranged as to permit uniform 9  con= 

a~= ~ trolled operationo 
= ~.. 

~ 
v 

~o°' 
~~=d 305 Ligh~ings 	A darkness boo~th or similar darkness area with a filtered bla.ek light 
ddr~ ~=o° source shall be providede 	The black light sha.11 be at least equal to that pro= 
~;da 	. duced by a 100 w mercury vapor pro~ection spot l.arnp equipped with a filter ~o 
a "--~  ~. 	~Y transmit wave length of between 3200 and 4000 Angstrom units and absorb sub= 
~ALE stan~ially all visible lighto 
v " d u 

v « 

m r~'=  ~o PREPARATION OF PARTS o  
„~~ 

u ~ nY t~~~ 401 Parts shall normally be fluorescent penetrant inspected prior.to a11 surface 
~`;T treatments such as platin~, anodizing 9  dichroma~ing, peening, or similar treat~ 
a~d~ ments which would tend ~to close or mask surtace discontinuitiese 	Fluorescent 
~~~~ 

penetrant iuspection may be perfox°med af~ter surface ~reatmen~s provided i~ is Y ~oE 
demonstr-ated that the treatment is of such a nature that discontinuities are not oo~~ 

m '`E t ~c 	; obscuredo 
Ao 

oao~ 
~~~~ 4,2 If machined surfaces are to be inspected, they shall be finished with a clean 
`~'~° cut to prevent flowing or burnishing of the surface layer, shall be etched with 

a sui~able e~chan~ and properly neutralized ory if permitted by purchaser, shall` ~ 
, be abrasive bla.sted to remove flowed or burnished layers which might mask dis= 
" continuitieso 	Parts shall not be abrasive blasted or etched indiscriminately 

because these processes in themselves tend to ma.sk surface discon~inuitiese 

. 
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~+.3 .All parts shall be cleaned and dried in such a manner as to leave them free from 
grease, oil, soaps, alkalies, and other substances which would interfere with 
inspection. Vapor degreasing is ~enerally suitable for this.purpose. . 

4.4 Thie section sha.11 not be interpreted as prohibiting additional~fluorescent pene- 
trant inspections after flzrther processing or after use of parts. 

5. F'~iOCEDURE: After preparation~ the parts sha.11 i~ ►ed:iately be sub~ected to the 
following operations: 	 ~.. ~ 

5.1 Parts shall be iffinersed in the penetrant, or shall be sprayed or brushed with the 
penetrant, and sha11 be allowed to remain i~ersed.in  the penetrant or to stand 
for a sufficient length of time to allow satisfactory penetration into all dis- 

Q~ continuities. This time shall, unless otherwise specified, be not less than 5 	; 
minutes. The time of i~nersion or standing will depend.upon the character and 	, 
fineness of the discontinuities, the effectiveness of penetration increasing with 
time. Parts may be resprayed or reimmersed after standing to increase sensitivity 
and aid in removal of penetrant. 	 - 

5.2 Parts shall be removed from the penetrant and cleaned thoroughly using a medium ~ 
which will remove penetrant from the surfaces of parts; washing with wa.ter shall 
be used when the penetrant is water washable or when an emulsifying agent is ap- 
plied to surfaces of parts to render the penetrant water washablee.. When emulsi- 
fiers are used~ the parts shall be dipped in the emulsifier and_removed slowly 

~ for draining. Unless otherwise specified, the combined dipping and draining time 
shall be 1 to 5 minutes. When other than water washable penetra.nts are used' 
the penetrant shall be removed with a~suitable clea.ner or a suitable cleaner and 
lint-free cloths. During cleanin~, .the parts may be viewed under a suitable 
"black light" to ensure complete removal of the penetrant from the surfaces of 
the part. Excessive cleaning which would remove the penetrant from discontinuitief 
shall be avoided. 

5•3 When a wet developer is used, the developer shall be applied to the parts~ iirnnedi~ 
ately after washing~ by immersing the parts in the tank containing the wa.ter- 
suspended powder or by spraying or florring the suspension onto the parts.. The sus- 
pension sha11 be suitably agitated either during or:imanediately prior to applica- 
tion to parts. I~nersed parts sha11 be.removed from the wet developer; excess 
developer shall be allowed to drain off all parts. 

5.~+ When a dry developer or no developer is used, the abwe operation shall be omitted 
e.nd the parts dried as in 5.50 	 ' 

5•5 P~s shall be dried e.s thoroughly as possible by exposure to clean air. Drying 
of parts may be accomplished by evaporation at room ~emperature or by placing the 

~ parts in a circulating warm air oven or in the air stream~of a hot air.dryer. 
Excessive drying time or part temperatures in excess of 180 F should,be avoided 
~to prevent evaporation of the penetrant. 

5.6 When a dry developer is used, the developing powder shall be applied uniformly 
over the areas of the parts to be inspected by either dusting or powd.er-box im- 
mersion.~ ~ 	 - 

~ 

~ 

~~~ 5.7~ After sufficient time has been allowed to develop ind3cations, parts shall be 
examined'in a daxkened enclosure under the "black light"~described in 3•5• 
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508 When greater sensitivity is desired 9  the parts ma.y be heated ~0 150 = 180 F before 
~ immersion in ~he penetrant and~or before "bla.ck  light" examinationo To prevent 

penetrant evaporation, preheated parts must remain fully immersed in the penetrant 
until cooledo 

509 Interpretation of the indications revealed by fluorescent penetrant inspection and 
final disposi~tion of the parts shall be the responsibility of only those persons 

~ qualified by experience with fluorescen~t penetrant inspection and in accordance 
with a qualifica~ion . procedure acceptable to purchasero 

~ 

5010 Parts shall be cleaned if necessary, to remove penetrant and developer, 

6e DISPOSITION a  

601 Parts containing minor discontinui~Cies which would not be considered detrimen~al 
to the part under opera~ing conditions may be approved for ~cceptance without 
remedisl operations at the discretion of au~horized personnele 

602 If a discontinuity should be of such nature and so located that i~ts removal would 
not adversely affect the serviceability of the part y  although local sections mi~ht 
be outside drawing limits, the correction may be made with the agproval of author~ 
ized personnel after due consideration of the stress distribution within the part 
and-the f~Znction of the part itselfo If a discon~inuity is removed y  ~the spo~t 
sha11 be well blended in such a maxiner as to minimize surface flow of the materialo 
Swab etching of the blended ax°ea before reinspection is recommended c~hex~ver 
practicable, ~ched surface shall be polished aftex° rein~~c~tftoa~o 

6e3 Parts ha,ving discontinuities which are considered detrimental to strength or ser= 
viceability shall be re~ectedo 

7< MARKING o  

7<1 Wherever prac~ticable 9  the character ~(P wi'ch an F backward) or other marking 
~ acceptable to purchaser shall be maxked 9  by etching or iuipression stampin~ 9  on all 

parts which have satisfactorily passed the fluorescen~t penetrant inspection 9  in= 
cluding those parts actually inspec~ed from a lot accepted on a samplin~ basiso 

7,2 Parts accepted on a sampling basis but not actually inspected may be identified 
by the ~ chaxacter enclosed in a circleo 

703 The letter E may be added to indicate use of ~he post4emulsification proceduree 

70~+ Where impression stamping or etchin~ is not appropria~e because of size, finish9 
or function of the part 9  iden~ification ma.y be by dyein~ or by tagging; when 
dyeing is used, a maroon dye shall be used on all parts actually inspected and a 
yellow dye on parts accepted on a sampling basis bu~t no~t actually inspectedo 

8e PRECAUTIONS e  

801 Rinsing in clilu~e acid during preparation of parts should be avoided or, if used9 
excess acid on paz°ts sha11 be neutralizedo 

802 Parts should no~ be in con~ac~ r~ith water during washing any longer than is ab~ 
~solutely nece~s~x~r, idhen we~t d~veloper is applied by immersion 9  pasr~s should be 
dipped in'to ~h~ ~olu~ion ~rad removed at oncee 
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