
.;.ali ,$J L -RLIla nL.u..1:U '-"ILi
 - rc--M _ =are 

Liquid or Dye Penetrant Testing
 

(P.T)
 

:~~nW 
... 1"1 • 

<5~ILO I cJ~ 'lLOI 



;"'1 

I 
~ 

.
, 

t; I 

r-' 1 

f. ; 

. 
n,n., In 

\ )lj';'f',·;·,!.!. 

, 'I,j.jj U .. ~1od..L.w ".. I .." .).3 ) .. ..:;.I.. •• ~ ~.~ 15 ~.).A.Q 

['J 
.. J 

. f·.··J'.-,.: 
..1' , : ,' :.: : ~~ 15)!..uJo,)lo I - j 

" .. '.' ' '. . . . . . . . . . . . . . . . . . ,i..il,j l!J.1o J l..a..c: I
 

-- \ 

\b : ~LOI .i,jl,j V,))S'...r~ ,1 .1

I
I.,.., 

, . 
i 

i. , 
"•.......................................................... :- o.)..ilS" ~U:) o,)lo Jl..a..c:1
 

··,,,9' : ~.4-i V,))S' , fl-? , ~))4 

r ;.. 

f\ ~T;.i J)oi.iS, Ue:4.,),~ l , 

f· ~~I~ 

f9' , '" , " " ~,L.c:U 

fY .: ~llo 



II \ I) ~-~_.==="========~~==~='=""========~====~ 

General Dynamic 0IJ L-; \ jI Liqui d Peneterant Testing cz">: ,--:",l::...5' ~~ 0J~";>;- Jl 

~~I5,))T4 

~~I(jT ~I 

J"I)I ~)Lr.u~L.a~~N.D.T UUI..i..t:iJ)lf 



II'!' II~==========~=~~~~~~~~~==~======== 

·'1.... ..,:iiiu..5.i LJ u l.Ju La ilL..w L.u.W IlUJ:I.ii.DJ .... -So! .HlS fJ 

Liquid or Dye Penetrant Testing (P.T) n 
,.l : 
~, j 

I· 
'j' 

l: . 

l .J 



1-. I- 0 1-. 1-. I­
I, I, - I, -=-tc· r c. 

- r. 1.. ·c 
I- I:" t-; 1­

It. ~ ~~ ; r T I~'- <; l..~ 

1- \. 
.r 

1. 
~ r; ,[~ v I,~~ l-r., )- 1-­G, ~ cf -L:" 

.t \
1-. 

.',r
I~-
I. t J 't, 

~ 
0 

I~ 
.L 
e 

L 

1--
,rI. 

~·c )­~ 
0 

~. 
L 

\. 1-. I~ 
It

f'.- ~ 
\ -.,

c 

v 

~ ~~ 
I, 

~I....r\ - ·c 
C' \ c. 1- r .~ < 

-I\. L. l.. in 
(., st :t
v 

C C\, 1- (, .. {~ 
I

G. 
.t C;, .f 

I • I •. J> 
I.... '1 -: C' I...- l.. I....
C\ 1:"" (. 

r. ; c:: .r f I.
r 

,1. 

~.\ ~ 'f It c. -\ 
.r 
- C' e ./.l 

TvI.... '1.. ; L -\l- v I, ~ c· I, .~/\\ v (' 
I .. I, 

'L -., ~ ·e 
1-. 
r 

~v T :~ --- ­
L.' v
 

I­1 
L. )- ·ft:. \1\ 

" \
1-. 

~I: 1;-- f.: "C;-; .r:- 't,I. r;;- c 
L.

.r (,'
-\ 

c. 1...-. 
~ - r c, <;. v S,\. 

t 
I.... ~, . \r, r .f.)r,: L. l-

v 
~\ v '-t v1-. ./.lc-:­ -( ,r v 

\1\ ,I.9· 
\

I [: v--- )­c c. fj 
/'l'Q I- ,('\\

c-\\ Vc- \ If I:" 's \ ~ [:
IC~ .,

~- I' L.1-. ~:'t, 
.~ 

·f ~.I\"-, \. . c., \1\ - V 
-- s:- --- .r ..L: <: I[: l...- t L.--- (';' rn

\. v G-. ~ G ./ll p'
 

1-. L 
t G-. l.. I t\\ c; -. 

l..,' 
c: 'f iA ::i 

CD
r; ~ G, --I I- ·f b: ,v' 
" v r.. 

\ 
~ c.,

f-
1-. r'-\ I-

Z, r'.- L f 
v 
v --- L (.l~ CC\, .r L-

r:. ~t " -I L·- It:. ( . ,r. .r. ~. Q <.::.:,f L;' I. 1-. C' .r ~ .-­- .1_ 
0 

r> .c:- ,- e ...- I­" c;; C... r c.: L vv c· I L l.. L.I- ~, r 
I t- ·Y t - It. 9' 

V-
I, ..\f\\ L J 4'..--- v [: t-:It. ~ I, ~r,: G If:'1-. ~ ~ - .r. t 

I D 

c \. r f; \' 'f v

V 

I .r 
I- .( \. (.\ ,. --- C. V\ .(- ;

,~\ Q ~ 1-. c,)- C' L L. 

( .'v ·c v I:" ;~ c· I- I..c. 1'\ '"­I- Iv-, v L.\- T 
lA' c, t~ . :~ s.:-- .Ji v--­

e I I I I c.­~ t [: ~. (,' s (1 )- --1'i -'t .A ./ 
QIf L. I-

I-
v V- I:" t

I....I\" 1_. S<: ~y ;1.L I, \ ~r I- . 



.-.efr ,( '5' "I~ ~~ ';\0 1 ~ 4~ \~ (..t~)".c.:e-:-, ;.;.rr(l ~(I "I~:)~ ( 

~ - \'S\\' ",\CQ ':\\"" ,57X'Q 'r \'5' ~"S" \;(1 "1,0 ~"I.(~(Ir:-' ~ if2 ¥( ~ 1 ~ 

~'. "I~ :)~' M" 1 ~"10 ~ ('I' ,( ""1:2 l~ '"'1:1 ~(I \~r ~ ';\(110 r.<:C, ,(,' 

r '\ 

.J 
'1 ~"I(~I~)'(~I~~ 

. 1 - / 

~ :,;..;:.f~~)) "'"<f.J1(".:.c{", ,(, c ,( 1;(1 cr-UC' 10l{1(5"' ~ o---s:{'l ~~c ((~ \;(1 "1,0 :)~ 

lS' s:-:'0 rz,U~ :-,(r)) ~:-:-> -<-r\ -:J,,())~, ~0 \~r ~(J "IQ:)~ (,(~~ c"--1. - . 
" 'J 
"::.:> 

'11~ '"" 1n erl)) :I~ \5'" ~:l0 'I1n) lCr- i-r-~ \:4J'I' Ir 'I" :I"-<-P S' S" (I~r o--<fr
(1, 
;,j 

1~ '" o--<fr ~> ~;S":r '"""'1 ~y 1~:l0 l~:r~ J"~, (rr\5':)~ ~> ~:l0 'I4<f) (" 

:J "'"<f~ c """'I ~ ~" ,(n 'ICr- "'"<f'J (I ( "I ~ l ~ \71{' ~ s: S, S" 1;(1 ~ (I ~"I l ~{~ 
-

:'.1 . ~- ~t\ C7' .r C\, t\6\' \~f"."rrr
\. 

{.$I~ 
. 

~"1(' .-.-::--": (.~,\ ~ 0 -l 0..l. 'M!» 
.. .. 

S" I• ;;.--' '.;: 
~ '" ~I:-z::,

\"".;J");:> ~"'. .• 7"' 

J
) 

F :j 

:)~ 1'1 ;..r~ (~r:)~ \:4 J 'I" '
 

: 1 \;(1 ~ (\ 'I ~-<-P '" \"-:>l:,'-:-' c 1 ~1'"9" ~ .-5'::'"\(';..r~ \,......;.r5' S'0' -:f"'1""1(5' ~ ,( 0--..(."0
 
;'

• i . '. . .... . .: . . . . ." . ... . 

).. - \'S\\' ",\::J ~ ~~ '.~ ( .,r"4"'P ~5\ ()) "'""'T.J1 ':, "'- e ~ :, ~ (I rr r()) ~'J I~r ~, S" 

j 
\:4 J 'I" . 

1 
j 

·5':1"10 1~ 
_ 
I~ 'I e..;\' ;,> S"T0 c 1 ,r c:r--r r.-::- :y :-;.....;1'"" :~,..f'"l ~ "I ~ 

7 
~ 

J 1f'~~1 .;J?', S-,.....~ ; cc-:('1 .:.::rr- .<:C("'1 ~~ 10-5" ; .., (11" (~ ~> s' S" \;(15\( r\ 

\ -l",\CQ,\\5' ~'.~ ~ (I 'I" 5\"\~ ~-::..~ ~..;,;- t:r" f":v -P"I1' ~I~ r ~Irr (~,..,U 
4r rz:rU ~cr-v ·.."\4" ~ "I~:)~ (\ er("""""" •.>'~:

U 
,
I 

·1
, ~"1)) ~ ~('I ~C' ~I~:)J er,S" I~'I :..";~ ~ft15'~~ ,( 1:t) r -<I, ,(,' 

W 

.......... _- (I J'I
 
~16r 



, ! 
. ! 

! 
I 

i 

OIL FILLED CRACKWHITING (DEVELOPER} \ 

WHITING IDEVELOPER) 



I... c.	 G, Q c~\ ,~ 
I...	 Cl e Cl,. J- en .-1 

~ I,	 " - '"v .c- CvF
-\ 0 1-:'	 V 

1 rf- \ SL ~y I... '" :::l..
 
~y. t; 

r 1.... .t 0
J:	 
-

~ 
OJ 

CDr\ r\ 
~ 

\. 
€	 

e;., . ~. 
. l,,- I.... ~ LJr	 ' ­.:t	 t. i ~I:-\	 I,V .c:	 ""'~	 ~ e;.. CD 

1....~ L-
~t G, t	 \ 1,. "U 

.•C" ··v '--'
 
C '" ~ 1.... \.. r OJ
 

c,	 ;:+
-s-r­1.....- .('" '"	 f 'I: . r 1".. 

I... 
s 

0 

v c)"1....	 ~t r;;- , ­t l:	 
v 1 .~' r\ .. 2­T i c, .c: t-	

.. '" r.: 
I... 
-I 

e.. ~	 r ~t f~ ~\ ~~ ~ vV ~ f'	 r\ .:[v	 I...Sl	 c: ,f:­t. t. ~ 
r 

1 ~I: t	 .f:- c, ~ c· -\ 

~~	 t; .c- r--- v, ~( v v	 .c: 
v ~. ~ 

,f: 
vc;: I... .. 

v	 -L .f:­'" ~	 
L v 

.~ t f 
0 

~~	 
l' \. ...I,. V . t- G 1;: 

·c 
~. c cl	 l' ·f v v r

~. L. I.. 1.... ()
I...
v 

L {- Cl 
t 

v 
......... l ~
 

'"	 - ~t .f: 
~c	 ­~\ [ t. ,f:-

,~- r rr r Ir 1;: ""'b 
r	 .c: '" r .c- ,.-	 cC' - 't..- 1....	 ). r· . e;,.-\ -	 ~-

B b. 

I... 

l
v ~~ . 
1: ~. 

'v

t. c-; e. L .t 
·.v 

,f:-
. 

~ 

c 

~
 

v e..	 , s L. 
.,c- -

~\ 
1....- r.~ 

v
0	 . L ~	 .b v f- .V ~ . ~'.b. .c: ~t .	 e-c,	 L ~t, ~. '"	 ~t

'r e;., I... r- L1,. 't-, r t .L b.	 .. 
e.. ~[~ 

I... 

e.: C. r- ~ '--' t. cr- .tv 
~t."1. 1~ G. .. f s- .r 0 t r. r.( c, 

.f:-	
~ c, 't..	 v ­

.C-	 \)1-	 :~ 't v 1·c, r- v	 "'. s	 (;'; ,. e- 1.... ~ ~r1.... 'c. I... ,t	 s t; 
~.-	 ~t ~ ~,. lr\ c,	 ­
rl;: ~.	 '" ("

- 1_ rr f :v 
I... 'v	 1.•. c: '" \', Sl	 s'\\ r--- 1­

0 ~tT
f c; ~t. c, '" 1....

- b.	 v. 
I. r . ~~ 

r Sc ~~ LQ
0 

I... 
,L
 1....


0 c	 1- v ~ c, ,t- Cl,. r. ~:1....v f: 1 f v \ c, v	 .c-
~ .... ~\ 

~ I...	 '-I.,.
v I...	 .,c- ~LL ~ 

.( 
'" r- ~. .c:v 

f' 
ole-
~ '" c, 1- "& 

1-
c,	 Dr ... ·r (	 ~~ 1 

\.D0	 ~y 1....r- c. ·v .f".. c	 (. c-; 
Gi LJ'c. ~I:, f 1.... f	 v 

~ v	 r\ t. r t r t- r· .....t'. - f:.	 v 0e- - .-	 C' ~t.~~ ,b 
0 

( 
v~	 ~\ v fI... I... I...

.L v	 a 
~~ I' '" v	 v h 'f ~t' ~ C

_l U t 
~{'\	 ~y. ~ ~ ~ r lr\ 1	 C. b.le- I, -I 

'--' .. :~, 

~ -----.,
"0-- •• .,.:	 ,,".; ..J :.; .•:J 

J ---~ 

..J 



...u..h.:9 ~ j.:>..? C"-I ~ ....~ .)1../,.71..5' .. .)~ c.)L.:-,1 S}5j:--W" L5\..r. u~L«. 0~)..J jl 0Jr)':> 

~ e:h-- ) J)'; ) ~ ~ ';/ J-~ .) 1../... .\..~ f. .::.?C"-\ L lJr: ~ L. ) .ub C.h.... d.: L J..::-A \) '-;-'....0' 



I 

, 
l j 

" ' ~ 

, j 

n
I ;

(Penetrant application) [ j 

,
['1 

J 

/PENETRANT " ' 

i '.; 
l ; 

;' "" ",,l ---sJ\ U~~"-) r 
~ " 

I ; 

l" ~ 
'1 

i, '. 
.:,".,,1 

~' ,
( 
f ' 
~ , 
L I 



ib-.....ii P. T C-J L5~..J) 0\ <L.: c~ cjL.;,1 L5G,-,Z) J -\.:.-l::- L5Gi.9l; o.)L::......,i ~ .rOb- J1e-).) 

re-V'..Jfy~l7ic- • 

--»/JVII 

(Visible or Color Contrast) 



'l 
. )r
 
r~
 
'
[..
 
.., 

, . 

r ., 

! 
' ~ ; 
:, 

. ( 

i 
l ~ 

r· ,
! 
l J 





f. l 

~. j 

rt·; 

(Penetration, Dwelltime) 

; , 
I.. 

(~~) L.5;1~ uloj J.91~ 

~ 

, 0 

~ 

, 0 

, 0 

, 0 

'I' • 

'I' • 

~tY 

~Y;-).r \L5jtf ulyi; ­

.);-1) L5L:. j)) 

(.5jtf 'yi;- ''-;'J) i~ 

45';­

~Y;-).r \(.5jtfulyi; ­

.);-1) (.5iA j)) 

(.5jtf.yi;- ''-;' J) i~ 

45'; 

~. 

....,.~) 

iSrG T 

L5)~Y;-

Jt<:.lo\.o..A 

~). 

iSrG T 

LS ) l5:.:. y;­

Jt<:.lo\.o..A 

o~lo . 

.
fJ~

~l 

~':J~ 

.r) 
r. 
()

I,;
 
r ' 
! • 
! ." 
t ;. 

I

l , 



.i
 
'oj 

: 
! 

" 



f ~I . 
I 

r ., 
I , 

I 
I· 
I.; 

r : 
t. 

I ' 

l.' 

I· . 



(Excess Penetrant Removing) 

(Water Washable)
 

(Post Emulsified) (PE) ~~_ '<.
 

(Solvent Remoed]
 

.DI~ IJ J)6- ~ ~\ ~~ ~l2 jjL: l; :;:-~ ojL..o\-



n...,
. " .. 

l 1 

. . . .' ". ,'. .' 

.;) y.-s".. ~\ 0)'.:>­~Y. ,j\.P\ ~~ 

.... . ", 

~ 0)'.:>- \ 
. . 

~ 

. . 

J.\; ~~-
t • 
~' .: 

t ; 

['1 
i ': 
.0 

f .~ 

L;
Li 

f 

' ··:: 

:.< 
• J 

I
I .I . , . 



II \ V,,~-=~=~=======~~=====~~=====~~-~===~ 

. : 

) -I _ . 
.) iiL; 0...L.;\.J 0J_;-:.....,. <L.: ?~ ,';j"-'. 0 J,-::>- "-"':";'; ~ ,-!\ <-9r"'-" ..;r o)l..:......1 U..l~ ~.J.) ff t 

....... __ . r--­-'.~ 

. '-r 
L; '-;-'\ jl o';k.-\ ~-<>-A '~.)v" ~\5~ ~) ~l>- ~)\s. C..Io.....PJ ~-<>-A J oJ......:. uCJ-::J.,'G 

! 

..;L<-':""" J->lJ:. 15.r.JL~ J.rS .s., 'f.r jI ,;\£_..1 0)..1'--'-" J') 0..10.::;- ~I ~ZJ uf) o.;L.i:.....1 L..:.....,I.------------­



-I"'" 

L5)~ ) (L5r,-""I) Ir }_:..9 ~ 
- r 

~~ .0.) f.) 

. _I 
~L5))o..bJ...c. -.y\.:.. Emulsifer 0~\ 0~ jj ~~ f

l 
. ~ 

[ 

' 1 

.,/ 

r 
: 

. , 

r-' 

PENETRANT 
r • 

r 
f" 

r: 

r: 

,EMULSIFIER 

MIXING (DIFFUSION) ZONE 

PENETRANT 



jI c.)k....,1 'cf)) LI-~ ,~..h.... ~~ rS '-:')..? -.5jL)LCI L..-.p-~ "'-: jl:-: ~).J-P).)'. '(, ~ 
r-----.....- ... 



(Developer Application) a lli.S J-lZllb a:J L::. LJLn..d 

f: 
(; 

I 

I 

r""l 

fJlSCONTINUITY INDICATION L 
1\ 
[ .. 
I ; 

(Water - suspended Particle) 

(Water Soluble) 

(Nonaqueous Wet) 



1I Y \ II
 

. 

SQUEEZE aULB 

OIPTANI< OR 
OUST CHAMBER 



[ 
r~ 
f" .. ' 

..:lJb ',." ~....s-- ' cJ'\.....,JI.S:...::.I L-_-'->"
...I-J • -e » U -~. 

1 

r-

r : 
_ .. 
[.:"_: 

. r 
i 
I 

1 \ 

·l 

(I :::.

, .' 

, ) 

! 



fI r 'r ,,~-----,--~~-----

-:.J.;. \j .J P. E <-5 ~.).;, l; l:.r-S-.J x;S<..5" ~ L.... \ ~i;'v- -: o.).;../~ S l; .i.9 L; ~. 'j../~ I; 0 x;S J.A U; t:-"; J I
0 



l ) 

'l r, ; 
, , 

~ ; 

r; 

r,'l
I , 
-,
': 

f' 

:'1 
',: ...1 
:.;./

1.. •..•~.I 

r 

l 
. ;' .. 

[' !
i ' 

t· ..' 

. ,r:
U
 
f' ..
 
t , 

1,', 





i ;
{ ,.J 

n 
I; 

(Inspection and post cleaning) 

I 
i.: 

.c....>-L... r-"'I) \) s:.:); ~ '-~ l:. J ,).r- ~~'::..rJj~~.""S:"OJl; Jl;i ~~ ~ \) ~ -4~ .~~ I: 

.• ~L .::...S "-'..., ..:..o.;.jL.. ... ...:.;1 .....'-.., A 0 o~\ _LL.; ~; r..h...... J~ oL....,.; ~l;...:.;~ \;U.::-
. i 

-I • oJ L:,..1 J \,.....7 oJ • -1-1..1 ~ J -. L _..I oJ _ • if 

I 
< 

r 
... 

. .... 

(32.5 [ootcandles or 350 lux) 



IIY YI)--------------------------------~= 



Ii'" ;\ II-~--------------------------'-';"----=
 

fl 
f'j , 
~ ; 

.. ... .:~ 

I . 

1 
i.., 

,.. 
1·· 
~ . 

;.. 

t 

I, 



I 
l 

(Post cleaning) 



I ) 
r'


r' 
r
I., 

r. ;: 

', .. 
[,,"".

SUI' I 

SURFACE 

PAE'AIlATIOH 

'IU,T(" . 

WA,SHAl!IL( 

STEP 1 
p.l tMulS,flER

'[HETRAHr 
"""1,1("'10""A"'lICATlO'" . 

SOl'9'[HT 

flE-WovED 

wH 
DfV[lOPU 

. 

STUt 

DEvElarpl 
"'''t,ICA T101f 

OlSCO.. lrifUlnu 

'011 (V-'lUAnOIl 
STf'l 

(,lI:C[SS 

P[oll!TRAHT ,-'SI'[cno" 
Ilft.lOVAL
 

lU'1
 

I'OST,
 
DRY OISCO'llJllfUI N (l[AIII"; 

DEvEl OPE'l ~ '1(( 

I 
I 
i 

~, ' 

I
I,' 



(Limitations and Process control) 



( . 'p	 c.. ....."c·	 'L­ c,	 I,-I 
I..	

"lJ -=-tc' \ r. " 
-: 
-\ 

L	 ~ ~ s '" 
~: l;- r .... 

-<L- 0 ~ ~t I,	 t.L	 o '" 
C- ,. L-	 \t\ l' c, {' t. 

,~	 L. 
D	 CO~\	 l\: U1l 

I, :y	 r --::. Lf	 I..t ..... . 't..... ,..., 1- .,L U1 
L	 r I,

-\ -. -\ .... 
~ 

•L 'C \)-;-	 r.I\ J" 
G"

:~	 L· 
r 'p r-- 0l',.	 (- 't 'p --: ~ r

-\L-	 - r C­
- t	 { v, 0:-: C\ :::J C­

'L [ C;;	 OL	 " ~ 
. ­r. c,	 L· \r. 'tA -\ 

r \. l\: ~: ....L.	 ,.1 - :~	 I..f 
t· 'p . -.:::.. L. 0Lc- L [ c;;	 

- r. L 
0 . c· ~\r	 c 1 ~ c· - r- -\ L. L- L- 't.....- I.J. 'r f· J- e- ~f.e; .f: ~f.	 :y -\ 

.f:t- .•L ~r. [	 .L '~ c. t ~ 0e. L-

r; r:y ~: .L 'S1 L·-
t
-\ 

'" C-
L
- ~ '" , . '\ ~0 

r--. 1- c· 't. , s c- c, l I, t-;	 L.
L-	 .~ ,. ,. ­L- c,	 .',r

I..t.	 I..~ c; f ~r ~, 
l' 1 

.t- ~L ~

~ .(
-\ r - . , S:- S:- '" "5; -..	 0 

D	 ..... I, ,. fp. c;; (;; c­.e­\r c, C1:> ,. c:..- v,	 - D rl'	 
t ·c 

r' 
;;j	 , . 

( . I, 
.(

f r: y. ~ '-- .,. '!~ t ,. '~, ~ ~ 
\.: 
J <r: 

f 
'--'	 (,-:( \ '[ :~	 t ( \

'~ C	 '.. .f ~ 
,10 ()-:- Co	 ~~- II 

o ~'. ,r D	 L c: v, C\ t-.. 
,I. '.,-	 (.e- \'):" 

~r 
'l I. 

I
C'- C I,

" c.- 'f. 
L	 o '. 

c.. I.. 
t-. t C;; l o.L,' ',:- (" - r.r. I 'I'.. L c; 

L	 L- b L .r. 
'", L- e-. t. c, L·	 c L·

L-	 ­f ~r. 1.. \ ~ C-
I..~ C. f '1;. ~ 

'r 
- t' ­

~,	 - ~: .( '" .e- 'C\ TL	 .e- \\ l',. L. c- \-: L f.: t <;:
I..	 -\ c· ­t c- ~ L 1 

L S:- ,e- (,-:	 y-. L- G, 
r C: ,e- ):, 

L I.J. ~ c;;	 c . '"
L.
L.' I,:, ~r I..~ 'r.,. ~ 

.L ....,
c-L- [: [ ~ L- t 0 f (	 - \\ r-.,e-

L· 
I..~: :y C

h \ I, 

c h ,r ,e- e-.
 
.L 

I..t
L- - L. \ I..~ l',. L

L-

.L I..Z .( ~ ~ [:

c- '" 1	 t r~r. ~~r'	 C: -\ 

I,	 I.. ~o ,l:- , \ c. f 
-\	 I, 

L-I.t r t ·e '" ~l. 
c;; f·/\.	 ..... r; ~". I f(;: 

v,T v, ~ Ct, t- ,;- 't. .r ·c-. r.. ~c· I

'"L- r 'f- t;-, L
-. ); t. I, "el •	 

r- L: "­~	 ~P'p L-
I..t.	 r c;.. ~e (,-: 'L f" f.. r: l~ f
 

c· '" 1 L- C ~\ . c:..- f.: c-. C-
L

r, - I .. <;:
 
c, ~ '" .( L :y	 L- L 0 L bI.e.	 I, C::-C 

-\	 ~ " 

~ 

.r 
t. '\ 

0

0 ·r 
~f.
'r 

~l. I..t;. 

1

t L

r ~~ 
L 

~\

!~ 't

,. 

r 

f 
:y 

'if-
L- 0 

t 
D 

}-

c, 

L 

c-

t c. 

:~. 

:f.. 

~' 1:
I..	 -I\ t f ·e 

-\ -( ~ I..~- c·
-\ C- L

L- '\ ...f' {; 
~. 

.. 
-I L 

L 
I, L­(,-: L	 I.. I,1..1:­\ t f

L- c ~f.
'r t, 

~. f -\ .~- \, ~ t	 ~ 
t 

~.-.---:-
-~~ ~~ ~ '~ 

'...... _ . • J ..:....._ ..-_.--:; 



...Ll.:-i o;,L.:.:......,1 Jl9 (spec) ~ 

.~l 
. 
(Solvent Remover) J)\.> l..,

.J 
~ 

, ; 
; 

r 

·1
I 

. I - I I I' I - 1(" \ - .\ '\ I : '\ \.\ • '\. I - -, • 1"\ 
<.~ ~ =c J ....... <.~ J-""---- ~~ O)...l: ~"-:--!) L.5'""" J:.Y "-: --Ulf (;"" <....----' \f3) &'" ,-!L>-"":">
 



. :. • . .:»\ L, ~ I. u jj L; . :. 'J ~ ~,s ..>-..h...., <....-J :.-..Y d...J , ... L..::- ~ L...h.! ~ ,l" If.' ',~ v"'/.."I.. . -' ~ u...l....., 1 I..> . -1- • \-I U . 

r" 
1" •.~ 

I 
l.." 

!F""' 
~': . 

" , , 
~ . 

., 

~ 

i 
I' 
~ . 

r:: 
i" . 

f
' .. 

http:v"'/.."I


~.e-....,\ pi_IS -,..--: ~<.... oJ)") ,-.1>- .,)lS'o~ L.....:-:>-, ,':.,J) o,.,.:J~·. \\0........

\ \2.-' - L U J- ,0 ~ V-J-"-O V..J 



'" 
t,,,-. , ,

r' 
l 

r,' , 
l: : 

i 
I: 
" 

t, 

l" 
I 



I. I .. - (	 L-y	 .t. \, t.. ~ '1: 
l..	 -< 

v 
v	 1. ~ \::' V C ~/\\ ~~ l: '" 

<>	 \\ -~~ t'	 I, . L '.~ k -. .r. lr 
l..	 Yf' f' I..	 L. 

Go 

- L 
~.. I, :~ "t 

V	 

-
-

v 
0 

V b'0	 C'L·	 'L. '!.'. y\ f'.-,,:,	 V-t:. YL rr.., V <;{ r.	 c:1.:	 v, I 1;'- ;t ~ -.
L·r. s	 c ;f:	 .~ 'b ...!:c L f	 \\ c: V 'r.~ 

V f V ':. I,	 
L, 1" 

l'	 c ern 0	 ~tc·	 C. 1,· 
~ ,. 

V1,. "e..	 S 't,. v 
l.P r;;-; "f.o	 ~ 

L.	 0 ~ iJ.v	 0k .(	 \\ l:. f·
,1. ):. ~~ \\ ~~ r.: .' s----- c, V ;[ 

~ 

I,	 l ..c: ~ fL	 ­'u ~~	 f:. r .y 'u ~~ - r
­t:. ,.	 .y C\ L· 
0 ~~,I.~	 f- 1 .c: t , Ii \-. ~ 

o 0L I,	 ,t
~v c. 

C 

~. 
-\ 

I, ~ t	 1· v .y 1 ~ 
0	 .,C" 

I-

e t'. 
~	 L 

.-,,:, ,f: 7." 
·fI.• <: f: -c ~ I, G \ ...... 

~	 l "" I, .,C" 
t \./ :r (,; ""	 \,= I., 

o 
~t. .L ·f ~ c- -G ~ 1·	 

lC.	 <­~	 "(> l ...... -< ~~C 1- \\\ \, c· \- -o	 c;- c· ,t'o\ 
....-1	 

....-
\\ t. .t f G, r. t' "() I, Kv'~:	 0 

c..... s: I .. I) "() ~ 0'
I, 

v'	 Lc' ~ I L - ~ &, ~ ( "t. 'it 
....- .~- c· I, '-L•.	 ~1- o \ 1- 1-'\ ~ ....- ~~	 I. 

....-1 \ r	 c. '-../ c·C'	 r,: -\ ( I. c· ....- L· " " 
o	 

rc· 
.....1 IfL 0 1 c. c· 

0 't.,I t I.e.. I,	 
- ~y 

Lto· "	 (- L. 
~ t. Le.. 

~ I~I,r ~ ......	 r t:. G., ...... 
f- ,e 

Lr (' c L· -.L. 
( 

C' f' ...... "L. r \ f'c- s ...!: I: - L It -C l.P V- "L. c: t, 

t: 
....- \, \ c· r T r\ 

I.~l.	 c:I.	 (~ (j~ ~rc c· c- ~ I::.	 G, t-...r c· I .. - .y ~l: (j~ ~ . [, " r~ 'b 0	 0.:- r- t. 
I, '" . 1:..	 c. L· 

L.
'b 1:-.- L 

c-
6 f:' 

v
V [, o
 

.( c· t L .t: " I. '" G-- l
c. c. <;{ , 1 .(	 ­
- ,'. \. t; l . v C -.

I ..	 ­.( -	 t, '" ~f~ I... t.. ~ \. e-	 .t- c: ...!:·r	 ~ ~-:- J... " ~	 'u~ ,--	 1. l' EF c- "(.. l;' 't;\\ J' 'l~\~	 ~ ,- ­
0,-- ,--	 I.

t 
I, 

o.:-
»< 

'i; '" 'f ~ 11' 
I,	 0l	 " ~ v .( I." f ,- ­('I .( ....- c..- I:'" "~	 .( l "t. .(.........- .(	 ~ ....- ..... c- ..... 0(	 (1~ L	 (
f	 f \- <> ~v f l.r .r 1 1
I.'. f r r t.	 .~ r l~ 



< . 

( ., ~ 

i' 

\ : 

r: 

I 
l· 



. ; 

1 

DUAL
VISI BlE FLUORESCENT LJn-c l5k ::I.HJ 1.S 

~ ~ /.s-' 
SENSITIVITY 

PENETRANT I I 

............ ".
 ................
 ..•........••••
 ................ .......••
 ...... 
SOLVENTREMOVER 

EMULSIFIER 

WATER SOLVENT WATER 

WATER 

..............
 ................
 .......... ......
 ..................................
 
DEVELOPER 

NONAQUEOUS
WET DRY 

WET 

I 1
 
WATER 

WATER 
SUsPENDED 

SOLUBLE 
PARTICLE 
--~ 



'"
 
" 

f
 
~ 

(Test Equipment) 
'"r 

(Stationary Test Equipment) u..wJ [ l.5.iLwI] L:uu w" ..l"JD, .. . ~ 

'Ii -',
~. \', 

f 
~..., 

I"~ 

t : 
, ­

r ' 
i ' 
t ; 

\~;$.$' \~\ ~~ 0~ j\ Q~\o;....\ \~) ~.\ o~.\_ 

\0~) ~~ oJ:.S ~ ~~~}~ 0~j"j\ o~.\_ 

i 
1 



(If' )1 

INSPECTION STATION 

PENETRANT 
STATION 

DEVELOPER STATION 

ORYER 

RINSE STATION 

INCANDESCENT LIGHT 

LC u 



['"1 

I. 

BLACK LIGHT 

CONTROL PANEL 

BLACK LIGHT 

INSPECTION Boom 

f· . 
/" 

l: 
f' 
!' 

(Automatic Processing) 



IIfr ,)~~--~---=c"..".".~~~-----------==_~ 

(Precleaning and Postc/eaning Equipment) - - E12.b.o l.m..i t1..J r LS . .... I· .. 
LllW G-!. 9 _ 9 l5J H-D-' U ~ 



(Portable Test Equipment) 

...' 

['"
t .' 

f..,.:,.;.,. 

[ 
" " ..: 

C,; 

r: 
; 

l r 

l . 

I 
r 
I . 
l . 

~ 

:c.......1 ~.) .)}r uL. L;, ';/.J~ ~ l.I- \
 



e _a 6 \ 0)\;,.. _ 

~J~~\:'­

..s.\~ } en ~'00_ 

\0.r-"-"~ j~.) ~ en ~'00_ 

en ~..s\;,~y, J J'.1.­

YWJ~}~UVy'l­

~~.» 0:>; ~.j\j ..s\.1. \J'l ~Y_.­



r-:
 

..,,@ 

l. 

r 
i 
.'~ 

f ~ 

··· 
.. 

r 
"\ . , 


