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Crack detection

101. Crack detection through dye-penetrant inspection: General

A. General . ®

The dye penetrant crack detsttion inspection is a non-destruclive inspection procedure
designed to detect and locakze discontinuilies opening onlo the surface by applymg capillary
processes in which highly welting penetrating liquids are used.

B. General principles
{1) Standard procedure

Clean and dry pars

Iimpregnale parts with a penetrating hquid

Allow suffic.ent time for the penetrating liquid to infiltrale the detecls
Remove excess dye with water or an appropriate solvent according the type
product used

Once the part is dry, apply a developer which usually comprises a while powder
The developer draws off the impregnation liquid contained in Ihe defecls 3
revealing their location i

Visually examine the surface and assess the resulls under suilable cbservatio
conditions.

Clean the surlace and apply a corrosion inhibiter -

il

{2) Application

Applicable on all metal or non-melal materials except lor porous produc!s
Procedure applicable on moulded. wrought, weided and brazed. (eic
with rough or machined surface finish

Procedure applicable lo parls or assemblies of very different shapes. on In
product or locally.

Applicable as necessary:

1 on raceplion of parts

during menufacturing cycle
during final inspection

during mainlenance operations

B W

NOTE

For magnesium aloy pants, refer lo paragraph
“Selecting Dye-Penetrant Products”.

tittdii St ®
(3) Method selection

- Choose the most economical and the most elficient inethod in view of the shape
volume, lype and dimengions of the delecls to be revealed.
The process A2 18 recommended lor general use. {Refer 1o paragraph “Selecting A
Dye-Peneirani inspeclion Process”),

The folicwing products ara those generally recommended:

®
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NOTE

Coloured penetrants are no fonger authorized except
for specific checks on aircraft and ‘according to
parlicular requirements.

Fluorescent penetrants which can be removed with water, used for parts
assembiies with irregular shapes (weld and brazing beads, ribs, threads, biind
holes and grooves, etc.).

Fluorescent penetrants which can be removed with water after emulsification, used
for parts with standard and top grade surface finishes.

Products in aerosols, used preferably during missions (aircraft inspection) or on a
sile where fluorescent penetrants cannot be used.

(4) Surface preparation

Ln A

The surfaces lo be tested musl be perlectly clean in order to ensure corrgg!
penetration of 1ne penetrating liquid and an efficient inspection.

The dye penetrant crack delection inspection may prove o be inoperative under
the loliowing circumstances: '

- Plugging of cracks by superficial caulking of the surface to.sbe examined

subi8equent 10 4 machining operation.

Plugging of cracks by clogging due to the presence of solid or liquid matter {oxide,
scale, oil, grease and residue, alc...). ;

Plugging of cracks by paint or anodizing or other protective treatments.

A surface preparation is specified for each possibility, .

Cracks plugged by paint or by protective treatment: paint removal.

NOTE

As a general rule, a check should be conducted

‘0 ensue that the mechanical treatment is not -
excessively reduced by mmmm

Titanium and its alloys shouid be pickied and degreased according 1o certain
‘equirements since certain agents could be the cause of susceptibility to stress
corrosion.

C. Classification of dye-penetrant inspection processes
(1) Basic grocesses

Fluorescent penetrants are Characterized by the method used lo remove excess®

penetrant and by their sensitivity level:

f

Fluorescent peretrants that are direclly water-washable and used with dry

g;evelopers (code a) or halogenated or non-halogenaled fiquid developers (code

Method D
Fluorescent penetrants with hydrophilic post-emusifier with dry developers (code

a} or halogenated or non-halogenaled liquid developers (code g), -
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Classification of senstivily levels

Leve! 1: Low sensitivity v

Level 2: Medhm-‘sonsitivity‘ '

Level 3: High sensitivity

Level 4 : Ultrahigh sensitivity.
(3) Codes tor deve opers

Code a: Dry powder developers. e
Code d: Non-aqueous developers {in suspension-in a volatile organic compourxl}.
The organic compound may be halogenatsd or not.

The overan e dye-peneirant

0 the-deveioper
selecled.

Classification of developers in order of increasing Sensitivity:

Dry developer (a) applied by conventional (pneumatic) spraying.

Ory developer (a) applied in a fog room.

Dry deveoper (a) applied by electrostatic spraying.

Halogenated, non-agueous developer (d) applied by conventional or eleclrostatic
spraying.

Non-halogenated. non-aqueous developer (d) applied by conventional or
electrostatic spraying. *

D. Selecting a dye-penetrant inspection process

The process shall ba selected according 1o the parl lo be inspecled.

(INREOF THERART TO BEYNIRECTED. 4 DYE-RENEFRANT PROCESS. i
 STRUCTURAL ELEMENTS . 7
'BLANKS dye-penelrant inspected before complete
;machining. and then sublecled 12 a cye-penetrant

inspection withhigher senamivity ~~ ~ | B L _
g st B .

| - Die-forgings or forgings Ala or Ald

|- Rough r.;;;iing_s i T _ {\aa g A

Ff ﬁia;tgrgimjé, forgings SR : —_Wq’Aza (lr_‘Azd i . 2

\- Machined parts | A2a or A2d or DZ;_:I or DEd

- Welded parts —___- _ : A2a or A2d

- Crilical_;;,;aﬂs o, 8 CiabrsaeRyer orﬂad or D3a or D3d

TRANSMISSION COMPONENTS ST S
{ COMPONENTS subject to low or normal stress D3a or D3d

RS it s s 1

| COMPONENTS subject to high slress DdaorDad
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nore,

Hydrophilic  pust-enussiticalion  processes (D)
better withstand over-rising than pre-emulsification @ |

processes (A) and thus provide better detection of
wide or shaliow defects. \

NOTE
For the same sensitivity, pre-emulsification processes
{A) require belter surface linish than hydrophiic post-
emulsion processes (D).
E. Dye-penetrant inspection procedure ®
Reler to Work Card 20-02-09-601.

F. Selecting dye-benatrant :)roduqu

Wl "

ONLY PRODUCYS mmw mm
MAY asuseummm

i PR

[ . ®
' -

b e R eTIAL——] —

(A2 970P23070PYIE # 7

: 0 Bﬂmm -

i win HM3AHM406 . | BDYPDAs); LD2LD5AD3(d)

: Turco WP100LS . J0t(a): DIOONF/D100() |
Magnall z.80C - Gﬂeﬁm NAD(d) '
D i 5 i __}_, 2P4f(a); ZP9F(d) .
“A3 9VF2 B 9D1e ®
!  970P25/970P25E . 9DsA(a);,

i Castro Britemor 446 - - SOBF/9D4E/SD1/9D12(d)

! Sherwin HM430/HMB04 . PDAPD4(a); LO2/LD5/LD3(d)

| Turco WP170LS ' . 020G(a) D100NF/D100(d) ’

j ‘-.’-5'1":—‘_‘ Ux 2L87 . ’ DDzata) NAD(d)

S I | ZPOB): ZPSF()
ID2 imdmx '985 P12 9PR12 90D4A(a).

| {Caslrol Brilemor 555 HI1A 9DBF/BD4EID1/9D12(d)

! | Sherwin RCS0 ERB3A PD3/PD4(a); LD2/LD5/LD3(d) *®
l ' Turco 'P31H1 E41 090G(a); D10ONF/D100{d) |

| [ Magnafiux 2LC ZR108 DD28(a): NAD(d)

R S ___|2PaBla); ZPSF(0)
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Castrol Eritemor 600 HO1A 9D6F/9D¢ERD1/9D12(d) i
Sherwin RC85 ERB3A PD3/PD4(a); LD2/.D5/LD3(d)
Turco P4a1H1 E41 D90G(a): D10ONF/D100(d) l
Magnaflux ZL27A ZR108 DD2B(a); NAD(d) ‘
| 2948{3}: ZP9F(d) _
D4 Ardrox 985 P14 8PR12 9D4A(a);
Castrol Britemor 668 H91A 9DEF/8D4EMRD1/9D12(d)
Sherwin RC77 ERB3A PD3/PD4(a); LD2LDSALD3(d) |
Turco P60H2 Ed41 D90G(a); D10ONF/D100(d) |
Magnafiux ZL37 ZR10B DD2B(a); NAD(d)
ZP4B(a); ZP9F(d)
NOTE
Dya-penetrants for magnesium alloys RZ5 and WE43 -
: Ardrox 970P23E, Sherwin HM3A, Magnafiux ZL60C
(1) - 970P23E and 25E have a<petter rinsability than 970P23 and 25. -
(1) - WPI00LSBD and WP170LSBD are the biodegradable = sion of WP100LS and
WP170LS. -

(2) - (a) Dry powder, (d) Non-aquecus.

(2) - SD4E is more volatile than 9D1.

(2) - PD4 may only be applied by electrostatic spraying.
(2) - ZP9F must not be applied by electrostatic spraying.

(2) - The manufacture of GDEF/LD2 has been discontinued. (May Ue ysed within expiry date,
until stocks are exhausted). —-
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