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Need for Clarity in Military Standards­
Pertaining to Levels of Optical Radiation 
in Penetrant and Magnetic Particle NDT' 

Inspection Processes* 

by Stanley Ness/ William 0. Holden,* and C. Eugene Moss0 

C onfusion and concern has arisen 
in the nondestructive testing 
(Non industry regarding the ap­

plicability of certain ultraviolet (UV)­
producing lamps in the fluorescent liq­
uid penetrant .:ind magnetic particle 
inspection tcchniq ues described in MIL­
ST0-6866 ~od t,.\II--STD-1949. It appears 
that the confuslol'\ arises from certain 
ambiguities in the standards themselves 
relating to Types I and 11 penetrants and 
fluorescent magnetic particles and also 
from inadequacies of most of the visible-
1 igh t-measu ring equipment used in 
such measurements and of interpr~a­
fion of the measurements. A solution 1s 
presented combining the use of suitably 
calibrated photometers, special eye­
wear, and clarification of the militarv 
standards that should eliminate all these 
problems as well as improve overall 
system sensitivity. 

Introduction 
The authors believe that there exists 

large-scale confusion in the 1/11 dye pen­
etrant and fluorescent/nonfluorescent 
magnetic particle NOT inspection pro­
cesses as to what optical radiation quan­
tity should be measured, in what units, 
and what instrument should be used. 

·This paper is based on a presentation, 
"White Light/Visible in the Type 1/11 Dye 
Penetrant and Fluorescent/Nonfluorescent 
Magnetic Particle Nondestructive Inspection 
Process," ASNT Fall Conference, Valley 
Forge, PA. Oct. 1989. 
'Consultant, PO Box 3333, Mission Viejo, CA 
92690; (714) 582-9127. 
fWilliam Holden Co., 6373 Grav Rd., PO Box 
306, Fairfield, OH 45014; (513)

0

829-6088. 
.. National Institute for Occupational Safety 
and Health (Div. of Surveillance, Hazard 
Evaluation, and Field Studies), 4676 Colum­
bia Pkwy. , Cincinnati, OH 45226; (513) 841-
4374. 
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(In MIL-ST0-6866, all penetrant systems 
are classified into the following types: 
Type I. fluorescent dye; Type II, visible 
dye; and Type Ill, visible and fluores­
cent dye (dual mode).) This confusion 
presently exists owing to lad( of clarity 
in terminology and definitions now cit­
ed in MIL standards dealing with these 

How should the w 
user Interpret existing 

requirements? 

specific NOT issues. This lack of clarity 
will be discussed in this paper, and 
suggestions will be made as to how to 
remove these areas of confusion and 
improve quality control. 

MIL-STD-6866, a standard establish­
ing the minimum requirements for con­
ducting liquid penetrant inspection of 
nonporous metal and nonmetal compo­
nents, clearly states for Type I fluores­
cent dye penetrants: 

• 4.5.2 " .. . the ambient white light 
background shall not exceed 2 ft.cd. 
(20 tux) and the black lights shall 
provide a minimum of 800 µW/ 
sq.cm. when measured 15 in. (38 
cm) from the front surface of the 
black light filter or bulb." 

• 5.6.1 " .. . black lights shall provide 
a minimum of 1200 µ.W/sq .an. at 
the component surface .. .. " 

MIL-SID-1949 (Mar. 1989), a stan-

CJ025.532700'52.00IO 

dard establishing the minimum require­
ments for magnetic particle inspection 
used for detection of discontinuities at 
or immediately below the surface of 
ferromagnetic material, also states: 

• 4.8.2 " .. . black light intensity at the 
examination surface shall be 1000 
µW/sq.cm. or greater .... Portable 
or hand held black lights shall pro­
duce an intensity greater than 1000 
µW/sq.cm. when measured at 380 
mm. (15 in.) from the black light 
source." 

• 4.8.1 " .. . fluorescent magnetic par· 
tide inspection shall be perfonned 
in a darkened area with maximum 
visible light level of 20 lux (2 
ft.cd .) .... " 

(In these quoted paragraphs, the follow­
ing abbreviations are used: ft. ed. = 
foot candle, a unit of illuminance, and 
µW/sq. cm. = microwatt per square 
centimeter, a unit of irradiance.) 

On first observation, it would seem 
that the standards are very specific as to 
the requirements for levels of UV and 
visible radiations. Although they ap­
pear a little confusing in their UV-re­
quirements (different values), it is well 
realized that visible light, regardless of 
its origin, will always obscure indica­
tions by reducing the contrast of the 
indication. However, part of the confu­
sion arises when the standards and the 
preceding MIL-1-68668 and MIL-I-6868E 
are interpreted by some as referring 
only to the visible light (primarily blue 
and violet) emanating from the UV 
lamp, by others as being the ambient 
light level with the lamp not operating, 
and by still others as being a combina­
tion of the two. As a result of the 
increasing number of types of UV light 
sources being used in the industry now­
adays-all with differing UV-light-to­
visible-Iight ratios-these standards 
need clarification. 

<01990. The American Society for Nondestructive Testing, Inc. 



Notice the language of the following 
two standards with reference to the 
above comments and the next section . 
MIL-STD-6866 states for Type II \'isible 
dye penetrants: 

• 4.5.2 " .. . the lighting svstem shall 
provide ,lt least 200 foot-candles 
(2000 lx/sq .m) of white light at the 
surface of the component being in­
spected ." 

,ind for nonfluorescent magnetic parti­
cles MIL-STD-1949 states: 

• 4.8.1 " ... The intensitv of the visi­
ble light at the surface· of the parts 
undergoing inspection shall be 
maintained at a minimum of 1000 
lux ( 100 foot-candles) .... " 

How should the UV user interpret 
existing requirements? More important­
ly, which requirement is best for the 
task being performed and what are the 
ultimate quality control issues underly­
ing these standards? 

Radiometry 
Radiometry is concerned with the 

measurement of radiation of all wave­
lengths and includes, as a special case, 
photometry (Figure I) . Radiometry has 
its own set of measurement quantities 
,ind units known as radiometric units . 
!'hotometry has an analogous, although 
different, set of units, which are applied 
only to measurements of visible light. 
Each photometric unit has a radiometric 
L'quivalent, but the units are not inter­
convertible without spectral information 
,1lso being provided. In the visible spec­
trum, the conversion from radiometric 
to photometric units can be accom­
plislll'd by multiplying the power radi­
ated at each wavelength by the relative 
luminositv factor (a measure of the sen­
sitivity of the eye) at that wavelength 
and summing the results. Conversely, 
by knowing the relative luminosity of 
the eye (at the particular light level) and 
the spectral distribution of the radiated 
power, the conversion from photomet­
ric to radiometric units mav be accom­
plished . It is clear that if the eye has no 
sensitivity to the irradiated power (e .g., 
UV light), photometric units are mean­
ingless and only radiometric· units are 
valid. 

Mathematically, for the conversion 
from radiometric to photometric units 
this can be expressed as 

(la) <l>v = 2, ~~ nm K,,, V(>.) <I>,. 

and , for continuous distributions, as 

(lb) <l>v = K,,, f ~~ V(>-) <I>,.(>-) • d>., 

where <l> v is the total luminous power 
(expressed in lumens), K,,, is the maxi­
mum value of the luminous conversion 
factor (or luminous efficacv), which for 
a photopic response is 680 iumens/watt, 
and V(>-) is the relative luminosity func­
tion normalized to a maximum of unity; 
<I>,. is the radiant power at wavelength >. 
expressed in watts. 

Photometry deals only with the mea­
surement of visible light, which in the 
NDT industry is generally accepted as 
being that spectral region between the 
400 and the 760 nm wavelengths. (These 
used to be known as 4000 and 7600 A; 
the angstrom unit [Al of wavelength 
measurement in the UV light and visible 
regions of the spectrum is no longer 
used and has been replaced almost com­
pletely by the SI unit , the nanometer.) It 
should be noted that both militarv stan­
dards define UV light as extending to 
400 nm. An ideal photometric detector 
has a spectral response that matches 
that of a "standard eye" under high-

level lighting conditions. Obviously, 
eyes have wide variations in spectral 
response and essentially depend upon 
the individual, so the concept in prac­
tice is somewhat abstract. Because the 
unambiguous quantitation of visible 
light is such an important measurement, 
manv national standards laboratories 
have attempted to define photometric 
units in terms of a "standard eye 
response." This may be recorded sub­
jectively by finding the energy required 
at each wavelength in the visible spec­
trum to produce a response of constant 
magnitude. That which is most com­
monly accepted nowadays is derived 
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from the Commission Internationale de 
l'Eclairage (CIE) of Paris, France; these 
data were based upon young women's 
eyes in the early 1900s. This was aug­
mented by data from several US inves­
tigators and has proved to be an accept­
able criterion in high-level, photopic­
response type situations since the 1930s. 
This standardized CIE photopic re­
sponse is shown in Figure 2. 

Unfortunately, an additional compli­
cation in photometry is the existence of 
two standard eye responses: at lumi­
nance levels above about 3 cd/m2

, the 
eye's spectral response is determined 
primarily by the cone-shaped cells in 
the retina, which exhibit a photopic re­
sponse, 1 whereas at levels much below 
this level (i.e., 0.03 mcd/m2) the eye's 
rod-shaped cells take over and the eye 
becomes very much more sensitive in 
the blue end of the spectrum. 2 These 
effects occur because of a spectral sen­
sitivity shift and also because the rods 
are more sensitive than the cones to 
light (scotopic response). The scotopic re­
spo~e curve was standardized by the 
OE m 1951 and is also shown in Fig­
ure 2. 
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Wavelength (nm) 

Fig11re 4-1100 W PAR 38 with Kopp #41 filter . 

For the cones, the observations have 
to be made under photopic conditions, 
or by using the foveal area of the retina, 
whereas the rod sensitivity is obtained 
at near-threshold illumination condi­
tions by using the extra-foveal areas. 
The spectral sensitivity curves are then 
determined by plotting the inverse of 
the required energy to elicit a constant 
response against the wavelength. Be­
cause scotopic vision is inherently col­
orless, the determination of the scotopic 
curve presents no difficulty in principle, 
but with the photopic, or cone, curve, 
the observer has a more difficult task 
because of the intrusion of color. Be­
cause the fovea centralis of the eye is 
composed entirely of tightly packed 
cones and the peripheral areas of the 
retina are composed of both cones and 
rods, with the cone-to-rod ratio decreas­
ing with increasing distance from the 
fovea, faint indications are seen better 
with the dark-adapted eye when viewed 
indirectly, especially at the extremities 
of the visual range. The fovea becomes a 
"blind spot" when observing low lumi­
nances, and maximum sensitivity oc­
curs some 10 degrees from the center of 

the fovea, which itself has an angular 
diameter of I to 2 degrees in the visual 
field . 

Between the levels at which the eye 
exhibits photopic and scotopic respons­
es, the spectral response of the eye is 
continuously variable. This condition is 
known as the mesopic state, the lumi­
nous efficacy-spectral curve of the eye 
shifting progressively from that of 
photopic vision to that of scotopic vision 
and Km increasing from 680 lrn/W to 
1746 lrn/W (see Equation 1 and Figure 
2) . It is under mesopic conditions that 
most work is performed for fluorescent 
magnetic particle and penetrant inspec­
tion work, and under photopic condi­
tions for visible dye penetrant and non­
fluorescent magnetic particle inspection 
work. Unfortunately, no "mesopically" 
calibrated light meter exists, so that what 
one has to ask is what range of light 
levels would be used. Both scotopically 
and photometrically calibrated light 
meters remain only an approximation of 
the magnitude of the eye's stimulus 
under low-light-level conditions and are 
thus unsatisfactory for the measurement 
of low light levels. Photometers satisfac-



tory for the purpose of measuring the 
high light levels prevalent in Type II 
visible-dye penetrants and nonfluor­
escent magnetic particles are readily 
available. 3 

Light Meters and the 
Eye's Detectlvlty 

Traditionally, in the NOT industrv, 
for both Types I and II penetrants, light 
measurements have been made with 
photographic, general-purpose light 
meters (Weston 703 and others. Figure 
3) which more or less closelv resemble 
the CIE photopic response over much of 
the visible spectrum. 

A "good" detector may be specified 
as being "within two percent of the CIE 
photopic response." This generally 
means that the area under the detector's 
response curve approximates the area 
under the idealized CIE response curve 
within two percent. This can be mis­
leading because mismatches at specific 
wavelengths may deviate considerably 
more than two percent and can cause 
large errors, especially if the wavelength 
being measured is located at the lower­
wavelength sensitivity region of the 
meter. As a result, general-purpose pho­
tometers, even under photopic condi­
tions, are inadequate when the mea­
sured radiation is predominantly in the 
blue or red regions of the response; 

such photometers generally indicate less 
than they should (Figure 3). They may 
be perfectly adequate when the light is 
distributed such that a lot of the radia­
tion is in the middle of the visible spec­
trum (as is usually the case in Type II 
inspections) or even if it is uniformly 
distributed throughout the response 
such that the jnsufficient response in 
the lower sensitivity regions is over­
whelmed by correct response over much 
of the spectrum. However, this is not 
the case in NOT because of both the 
lamp's spectral output and the lumi­
nance level (Figure 4). 

For the mesopic conditions prevalent 
in fluorescent magnetic particle and pen­
etrant inspection work, it is clear that 
blue light will be underestimated if cal­
ibration of the photometer is performed 
using the usual standard broadband 
light sources or monochromatic radia­
tion in the center of the visible spectrum 
(Figure 3). This is the source of the 
problems now being experienced in the 
NOT industry with photometers cali­
brated conventionally as outlined above 
and those calibrated for the normal blue/ 
violet light experienced in · the inspec­
tion booth. The prevailing ambiguities 
presented by existing industry and mil­
itary standards, based upon "photo­
graphic" light meters, also do nothing 
to help. The spectral irradiance curve of 

If your NDE requirements Include a quick, accurate, 
cost effective· analysis of 
• food products • electronic sub-assemblies 
• auto parts • low Z elements 
• composite materials • aerospace components 

or other slmllar appllcatlons, PreclM Opflc1 builds a 
customized evaluation system that answers the need. 
Featuring a new generation F Serles image 
intensifier. real-time images are more clearly 
defined in both edge and contrast. With a higher 
quantum detection efficiency and Improved 
small detail contrast ratio, the fixed image noise 
pattern is significantly reduced. 

Utilizing an Innovative microfocus x-ray source. 
with a rotating anode, a 150kV. 3mA exposure 
rate is available. 

Digital Image enhancement and 5 axes parts 
manipulator may be incorporated. 

By tailoring systems for specific requirements. a 
cost-effective alternative invites comparison to 
film and other 
real-time evaluation techniques. 

239 South Fehr Woy, Bay Shore. N.Y. 11706 
TEL 516-242-6600 TWX 510-227-9837 FAX 516-242-4421 
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a lamp based upon the American Na­
tional Standards lnstitute's Specification 
H44GS-R100 (for a bulb obtainable from 
several manufacturers: a 100 W, mercu­
ry-vapor bulb in the PAR 38 configura­
tion) and the Kopp<» 1041UV filter is 
shown in Figure 5. Other newer lamps 
based upon the same bulb and the 
Kopp® 1071 UV filter, and those based 
on the PhilipsllP HPW 125W bulb and 
others, will differ but in general will 
have more or less visible in the blue/ 
violet part of the spectrum and more or 
less of other radiations. (Kopp 1041UV 
and Kopp 1071 W are registered trade­
marks of Kopp Glass Inc., Pittsburgh, 
PA, and Philips HPW 125W is a regis­
tered trademark of Philips Lighting Co., 
Somerset, NJ.) 

Such blue/violet calibrated meters will 
not necessarily read the same as, and 
will generally read higher in most appli­
cations than, light meters such as the 
Weston 703 or equivalent, calibrated 
with broadband light sources (even with 
exactly the same relative spectral re­
sponse) because of the predominance of 
blue/violet light in commonly used NOT 
inspection lamps and the way in which 
they are calibrated. Inspections that ap­
pear to be in confo;·•:1ance with stan­
dards when a Weston 703 is used may 
not appear to be in conformance when a 
photom~:er calibrated for the blue/vio­
let ambient light of fluorescent mag­
netic particle and penetrant inspections 
is used. The latter meters, however, 
should never be used for high-level, 
wide-spectrum visible light inspection 
of parts (Type II penetrants and non­
fluorescent magnetic particles) because 
they would yield excessive values, pos­
sibly leading to an erroneous belief that 
the minimum industry and military vis­
ible levels demanded of such inspection 
have been met. 

In the NOT application, it is necessary 
to analyze what is being observed and 
the various influences that may cause 
the indication to go unobserved. Total 
darkness is never achieved, and may 
not be desirable from purely safety con­
siderations, but it can be closely ap­
proached. What one has is a fluorescent 
indication, generated by a UV source, 
which is observed against a background 
of predominantly blue/violet light from 
the same lamp reflected and scattered 
back into the eyes, fluorescence of the 
ocular media generated by reflected UV, 
and a general ambient background that 
may or may not be blue/violet, depend­
ing upon the environment and how 
well the area is darkened. The inspec­
tor's clothes may produce fluorescence, 
and there may be other sources of fluo­
rescence in the booth. 

The sensitivity of the detection under 
the prevailing conditions depends on 
the sensitivity of the observer's visual 
system (including protective eyewear), 
the spectral distribution of the back-



ground radiation (including both reflect­
ed and other ambient) and the indica­
tion's size, larger indications obviously 
being easier to see. 

The Blue and Violet Light 
For many Type I penetrants, the blue 

and violet even cause additional fluores­
cence of the penetrant. It is not at all 
clear whether this "visible light" is all 
bad: there may be a net gain in having a 
certain amount of this type of visible 
light. Measurements by Moss (private 
communication) on 14 common pene­
trants showed that a 10 to 50 percent 

Void detection 
Suhsurl:lce voids in roads. 1unnd,. 
;1irpons. :ind mines can be d:lll)(l'r<>us. If 
lht•v ;1re Ill >I inSJ"!t'l1ed on ;1 rq.:ular h:1sis 
,t·rious sale!\· hazards can dl'vl'lop. ·11w 
SIH s,·s1l'm ·5 usin,1t !Ill' l;nl'st pulsl' rad;ir 
it·t·hnolog\' can map \'Oid., tindin,1t 1hl'ir 
dl'plh ;ind locnion au1om:11icall\'. ,\II 
acwmplishl'll in a fral1ion of lhl: 1iml' 
rl'quirl'd h,· 01her mc:tho<.L, and with no 
disrup11on ol normal opl'r:nions. 

improvement in the fluorescent output 
could be achieved using 410 instead of 
365 nm as the excitation wavelength. 
Certainlv, if the recommendations of 
Holden: Rhoads-Roberts, and Moss~ are 
heeded and the appropriate blue/violet 
(and UV) absorbing eyewear is used, 
then the contrast can be further en­
hanced together with the elimination of 
UV-induced, lenticular, and vitreous­
humor fluorescence, a reduction of oc­
ular chromatic aberrations because of 
the reduced spectral bandwidth, and an 
increase in inspector comfort and safe­
tv. Further, the "wide band" visible 
light leaking into the so-called "dark-

For lll<lrl' inli1rma1ion on how a SIH 
'WSll'lll ,·an lwlp snlvl' n 111r ,uhsurlan· 
d,·1,·,·1u111 prohk·m. ,·:111 H<1<1 1'i2-1·.~CII I in 
ihl' I · S . .-\. Fr< 1111 , 11lwr n n1n1m·s c:111 , ,ur 
111:1111 numlwr, ,r n 1111an ,is lw 1d,·x . 
lacs11111k·, ,r mail 

::~ Geophysical Survey ,JJv.J Systems, Inc. 
I'\ Fla,Lt.,t<llll' l>riw 
Jimison. NII OW'\ I ·4'>0'\ 
Tt-k-phrnll' I hO.~) HH'> ·-!H·I) 
Tdl'X 'J'\WjH C iSSJ ·I IS! IN 
F;1x (603) 88<)·.WH-1 
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ness booths" and causing a 2 ftc (21 Ix) 
illuminance on the subject may be, by 
far, more destructive to the inspector's 
perception of the indication than 2 ftc 
(21 Ix) of blue or violet light, especially 
when appropriate blue-absorbing eye­
wear is worn. It seems onlv reasonable 
then, that to get a measure of detecta­
bilitv with currently available instru· 
mentation, two measurements of visible 
light should be taken: (a) one of basical­
ly "white" light leaking into the dark­
ness booth and from fluorescent mate· 
rials (clothing etc . ) and (b) one of 
l'Ssentially blue and violet visible light at 
436 and 405 nm emanating from the 
lamp or lamps of adjacent inspectors 
under normal operating conditions. 

Obviously, if blue-absorbing eyewear 
is being worn, higher levels of blue and 
violet light on the part can be tolerated 
without ildversely affecting and possi­
bly enhancing the contrast of the indi­
Ciltion beciluse of additional excitation 
of fluorescence. The detectability would 
be a function of the ratio of (b) to (a). 
However, if a photometer responsive in 
the region thilt the blue-absorbing eye­
wear transmitted existed, then a good 
measure of signal-to-noise could be es­
timilted by tilking readings with and 
without thl' presence of the operator's 
UV light l,1mp. 

Luminance of the Indication 
Another concept that it is important 

to understand is that the reader of this 
page, for example, and of course the 
inspector of the part are more concerned 
thilt the luminilnCl' be high enough rath­
l'r thiln that thl' illuminance of the page 
(i.l'., the powl'r consumption of till' 
lamp producing the illumination) bl' 
high. The illuminance may be very high, 
vet, if the reflectivitv is verv low then it 
may be no more distracting to see fine 
fluorescent dctilil on the part than if the 
illuminance were very low and the re­
flectivity high. This is another source of 
confusion in the industry and military 
specifications, which have frequently 
measured illuminance at the inspected 
parts and could have led to variable 
detectivity of flaws, depending upon 
the surface finish and material of the 
parts being inspected. 4 

In practice, there is a possible reduc­
tion in the light reaching the retina (as a 
function of the inspector's age) such 
that an older inspector would tend to 
need a higher fluorescent output (and 
therefore higher UV-irradiance at the 
part) than a younger person using the 
same penetrant. This is both because of 
the decreasing size of the pupil with age 
when observing the same luminous sur­
face and because of the inevitable phys­
iological changes within the eye that 
lead to reduced luminous flux at the 
retina and changed indication detection 
capabilities, apart from any contrast con-
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siderations. Figures 6 and 7, which .ire 
modified from the /ES Lighting Hand­
book, :i clearly demonstrate the effect. Ad­
ditionally, less than perfect preparation 
conditions may exist; complete removal 
of the penetrant from the surface of the 
part may not have taken place and good 
contrast of the indication may not be 
possible, inevitably leading to reduced 
inspector performance. There is also a 
great variation in fluorescence efficiency 
of commonly used penetrants (a varia­
tion documented by Holden et al. 4), 

although this can be expected because 
the penetrants are often used under 
different conditions. All this is not to 
say that an inspection was inadequate 
and the task was unaccomplished, but 
that perfectly legitimate questions may 
be posed as to the meaning of the spec­
ifications and their practical compliance. 
Such a possible source of misinterpreta­
tion or confusion is certainly not the 
way to guard against substandard in­
spections unless this is considered in 
the initial generation of specifications 
and a sufficient safety factor is included. 

If eyewear is used that absorbs any 
part of visible light, then a completely 
different contrast problem arises and 
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the possibility of fluorescence indication 
enhancement exists. One example of 
such enhancement has been document­
ed in the literature4 and has been par­
tially reproduced here by way of exam­
ple (see Figure 8) to demonstrate the 
different contrast situations. 

When such goggles are worn, the 
only visible light that will interfere with 
the "indication" are those visible wave­
lengths (essentially room background) 
in the region from 480 to about 600 nm, 
a well-defined and relatively easily mea­
surable part of the spectrum in terms of 
the CIE response. To arrive at a realistic 
yet relatively easy-to-measure "signal­
to-noise ratio," all that would be needed 
would be to measure the "indication" 
with and without the irradiating UV 
because the lamp produces essentially 
nothing in this spectral region (Figure 
5). This, of course, would require a 
completely new set of calibration con­
cerns for the industry but has the attrac­
tion that it is unitless, is a real measure 
of "seeability," and the temptation to 
use improper instrumentation is much 
reduced, reserving the general-purpose 
photometers for visible penetrant in­
spection, an appropriate application. 

Conclusion 
Unfortunately, most photometers are 

badly matched to the challenge of mea­
suring low levels of any color visible 
light and even more so for low-level 
blue/violet light. This is because of the 
eye's spectral response shift and in­
creased sensitivity at low light levels 
and also because light meters in general 
do not have correct blue/violet response, 
even at high levels. However, for the 
Type II nonfluorescent penetrants and 
magnetic particles, conventional "gen­
eral-purpose" light meters are sufficient 
at present, provided that they have ad­
equate illuminance range, MIL-STD-
6866 and MIL-STD-1949 currently re­
quiring a minimum of 200 ftc (2150 Ix) 
and 100 ftc (1070 Ix), respectively, for 
visible dye inspection and nonfluor­
escent magnetic particle methods. 

Once meaningful measurements as 
suggested above can be made, it is prob­
ably in everybody's interests that the 
relevant sections of MIL-STD-6866 and 
MIL-STD-1949 be re-examined to pro­
vide an unambiguous statement of the 
requirements to perform the task. This 
could take the form of possibly using 
the signal-to-noise ratio criterion sug-



gested above, or, in our opm10n less 
satisfactorily, adjusting the permissible 
light levels to reflect true values in view 
of the new measurements . The use of 
visua 1-i nd ica tion-enhancing eyewl'a r 
should also be admitted because of both 
its enhancing properties and inspector 
safety, including splash protection . 
Clearly, such procedures will have to be 
incorporated in the teaching/training 
programs to supersede previous prac­
tice. 

The units of lx/m1 , a meaningless ex­
pression, in paragraph 4.5.2 of MIL­
STD-6866 should in any case be changed 
to lm/cm2 or just lux (Ix), the SI unit of 
illuminance. 
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Penetrant Handbook Update 
An errata review has been completed 

for Nondestructive Te~ting Handbook on 
Liquid Penetrant Tests, Vol. 2 of the sec­
ond edition. Designed to fit convenient­
ly inside the volu.me's jacket, the errata 
booklet contains technical corrections 
,rnd critical additions to the Handbook's 
text and illustrations. 

The eight-page errata booklet is avail­
.ible at 110 charge from ASNT to NOT 
Handbook owners. Phone orders cannot 
be accepted. Write to ASNT, Dept. Z, 
PO Box 28518, Columbus, OH 43228-
0518, and ask for ASNT catalog #126E. 

Historical Photos Needed 
Historical photographs of nondestruc­

tive testing and of American Society for 
Nondestructive Testing (ASNT) activi­
ties are needed for publication in the 
SO-year ASNT history to be published in 
1991 for the Societv' s semicentennial 
celebration. Both black-and-white and 
color photographs will be usable; all will 
be returned to the owner following pub­
lication of the commemorative issue, 
which will be provided to all ASNT 
members. Persons with photographs 
they are willing to loan to ASNT should 
contact Publications Manager Jody Van 
Cooney, American Society for Nonde­
structive Testing, Inc., 1711 Arlingate 
Lane, PO Box 28518, Columbus, OH 
43228-0518 ; (614) 274-6003, 800-
222-ASNT, or (in Ohio) 800-NDT-OHIO; 
telex 245347; fax (614) 274-6899. 

HALL 
EFFE:C 
PRO'BE 

DIGITAL GAUSS METER 

Don't Overinspect, 
Don't Underinspect. 

Widely accepted F.W. Bell Hall Effect 
Gauss Meters are easy to use. 
accurate and inexpensive. 
We stock and calibrate models 4048, 
4048A and a broad line of MT 
accessories. 

Call & Order Today 

TO MEET 
MIL-STD-1949 
paragraph 5.3 

~ INSP•CTION T•CHNOLOGl•L INC. 
!.1.1.,1 

2701 N. Towne A~ .. Suite ·;&.;· Pomona. CA 91767 

(714) 626-2600 FAX (714) 626-3540 c1rc1e:zaonNec11rNmOecwll 

An Exceptional NOT Seminar 

Innovations in 
Eddy Current 

Testing 
June 11-15, 1990 
HAI Training Center, Niantic, CT 
Learn about new eddy current probe technology that overcomes many traditional 
llmltatlon1 of eddy current testing. Thia special 4 1/2 day program 11 conducted 
Mr. Val S. Cecco, coauthor of the Eddy Current Manual (Atomic Energy of 
Canada Ltd.). 
Program begins with fundamentals review (phase lag, probe design, signal 
analysis). then proceeds to transmit-receive technology for tubes and plates. 
remote field phenomenon (RFET), magnetic saturation. and flux leakage. 
Extensive lab sessions include: plate testing for shallow and subsurface defects. 
inspection of riveted joints, skip-finned copper and steam generator tubes. 
Ferromagnetic applications include: monel 400, type 439 stainless steel. and 
carbon steel heat exchanger tubing. The techniques utilize standard, off-the­
shelf eddy current instruments. 
Enrollment is limited to 16 people. To benefit fully, participants should have a 
solid eddy current background. Enrollment fee: $895. 
For full information, contact: 

~.A" ~f/ 277 West Main Street I Niantic, CT 06357 
Tel. 1-800-243-0392 (203) 739-8950 / Telex 910-240-9340 I Fax. No. 739-0732 

HELLIER ASSOCIATES, INC. 
Technical Training & Consulting 

Clrcle 411 on rMder MrVlce card 




