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FLUORESCENT PENETRANT COMPOSITION AND 
METHOD 

This invention is concerned with an improved ?uo 
rescent penetrant for finding ?aws in metal and other 
insoluble surfaces. It provides a method of ascertaining 
the relevancy of a surface discontinuity in relation to 
the metal or material strength as revealed by the ?uo 
resccnt penetrant process. ' 

The ?uorescent penetrant inspection process consists 
essentially of (1) application to the surface of a test 
body of a liquid composition in which has been dis 
solved ?uorescent dyestuff, (2) removal of the liquid 
penetrant composition from the surface of the test 
body after sufficient time has elapsed for the liquid 
penetrant to work its way into and fill pores and other 
discontinuities such as cracks open to the surface in 
such a manner that the liquid penetrant in the disconti 
nuities remains, and (3) examination of the surface, 
after drying (and after, in many cases, application of a 
developing agent), under an ultraviolet or “black light” 
in a darkened area for glowing points or lines or areas 
which mark locations of discontinuities. 
Not all discontinuities are of consequence and, in 
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general, the inspector wants to find discontinuities of 25 
beyond a certain depth or flaws in a certain pattern or 
shape. However, regardless of depth, ?aw marks glow 
in approximately the same magnitude of intensity. It is ' 
extremely difficult for the eye to distinguish any differ 
ence in intensity. A field of glowing pin points on the 
surface may or may not be cause for rejection of the 
part being inspected. If the inspector incorrectly judges 
them to be of a magnitude which justifies discarding a 
part, there is a financial loss. On the other hand, if he 
incorrectly judges them not of consequence and there 
is a subsequent breakdown of the part in service, the 
loss may be catastrophic. 
My invention assists in distinguishing the relevant 

from the nonrelevant defect. It includes the use ofa wa 
ter-free liquid which is nonetheless water-soluble and 
water-absorbing into which has been introduced water 
soluble ?uorescent dyestuff which is not in true solu 
tion but in a colloidal type suspension or beyond, as 
well as one or more oil-soluble ?uorescent dyestuffs in 
solution which oil-soluble ?uorescent dyestuffs are of 
a lighter shade than the water-soluble. This liquid is ap 
plied to the surface, ?ushed from the surface with wa 
ter; the surface is dried and then inspected under 
“black light.” When the water from the wash mixes 
with the liquid, the water~soluble ?uorescent dyestuff 
goes into solution and its color becomes evident. Dur 
ing the wash, there is some water absorption by the 
penetrant which has remained in the crack. This ab 
sorption is at the surface interface and the entrapped 
penetrant adjacent to the surface which has absorbed 
water places the water-soluble dyestuff into solution. If 
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the ?aw is shallow and the bulk of the entrapped pene 
trant, therefore, close to the surface, the color of the 
water-soluble dyestuff will predominate, screening out 
or absorbing the emission of the oil-soluble dyestuff. 
However, if the ?aw is deep, the water from the rinse 
step will not be absorbed into the lower level and the 
water-soluble dyestuff in the lower level will not be in 
solution and will not be fluorescing, and the oil-soluble 
dyestuff since it is in solution throughout all levels of 
the entrapped penetrant liquid will dominate. 
A formula I have used with success to distinguish be 

tween “hot tears” and nonrelevant pores in turbine 
blades is 30 parts by volume of an ethoxylated linear 
alcohol having 7 moles of ethylene oxide, 20 parts by 
volume of Diethylene Glycol Monobutyl Ether, and 50 
parts of an aliphatic petroleum solvent into which has 
been dispersed 2 percent by weight of Rhodamine B 
Extra Base, and into which has been dissolved V2 of 1 
percent by weight of Fluorescent Brightening Agent 75 
and 11/2 percent by weight of Fluorescent Brightening 
Agent 68. 
What is claimed is: 
1. A nonaqueous water-miscible penetrating liquid 

which includes an oil base and a water-soluble dye, 
which ?uoresces under “black light” when in solution, 
dispersed therein and one or more oil-soluble dyes, 
which ?uoresce under “black light" when in solution, 
in solution therein, which oil-soluble dye(s) ?uoresce 
either singly or in combination in a lighter shade than 
the water-soluble dye, which liquid will absorb water. 

2. A water-free water-soluble penetrating liquid con 
taining an oil base and a water-soluble ?uorescent dye 
dispersed therein and an oil-soluble dye dissolved 
therein with the water-soluble dye having an absorptive 
spectra for the oil-soluble dye. 

3. A liquid as in claim 2 but with more than one oil 
soluble ?uorescent dye. 

4. A nonaqueous liquid containing 10 to 50 parts by 
volume of an ethoxylated linear alcohol having 6 to 10 
moles of ethylene oxide in which a water-soluble dye 
has been dispersed therein and an oil-soluble dye dis 
solved therein with the water-soluble dye having an ab 
sorptive spectra for the oil-soluble dye. 

5. A method in which a water-free water-miscible 
penetrating liquid with a water-soluble ?uorescent dye 
suspended therein and one or more oil-soluble ?uores 
cent dyes dissolved therein with the water-soluble ?uo-‘ 
rescent dye being a darker shade than the oil-soluble 
dye(s) is applied to a test body, allowed to dwell on the 
test body for sufficient time to enter surface discontinu 
ities, and then rinsed from the surface with water, fol 
lowed by drying of the surface and examination under 
“black light” for glowing marks where penetrant has 
been retained. 
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