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MILITARY SPECIFICATION

INSPECTION MATERIALS , PRNRTRANTS

This specification is approved for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 ~. Thie specification covere materials used
inspection of metal and nonporous, nonmetal parts for
open to the surface. This specification provides the

in the liquid penetrant
material diaconcinuities
penetrant system6

required by MIL-STD-6866 and-MIL-STD-271 (SH). ThiE specification does not
provide the special application materials that are designed for use outeide
the proceaeing requirements of MIL-S’ID-6866. Such special application
materiala include liquid oxygen compatible, high/lov temperature, thixotropic,
reverse fluorescence, and dye precipitation penetrant systems.

1.2 Classification. The penecrant inspection materiala are classified aa
follows :

1.2.1 Penetrant systems. Penetrant ayatcms covered by this specification
shall be of the fnllwing typee, methods and sensitivity levels.

Type I - Flnoreacent dye
Type II - Visible dye
Type III - Visible and fluorescent dye (dual mode)

Method A - Water washable
Method B - Post emulsifiable, lipophilk
Method C - Solvent removable
Method D - Post emulsifiable, hydrophilic

Beneficial comments (recom.mendationa, additions, deletions) and any
pertinent data which may be of use in improving this document should
be addresaed to: ASD/RNES, WPAFB, OH 45433 by using the self-addreased
Standardization Documant Improvement Proposal (DD Form 1426) appearing
at the end of this document or by letter.

AMSC NtA FSC 6850

Distribution Statement A. Approved for public releaae; distribution is
unlimited.
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Sensitivity Level l/2
Sensitivity Level 1 - Lnw
Sensitivity Level 2 - Medium
Sensitivity Level 3 - High
Sensitivity Level 4 - Ultrahigh

There are no sensitivity level classifications for types II and 111 ayatems.
Sensitivity level 1/2 appliea only to some Method A, Type I systems.

1.2.2 Developers. Developers covered by this apecification shall be of the
following forma:

Form a - Dry powder
Form b - Vater ~Oluble .

Form c - Water suspendible
Form d - Nonaquenua
Form e - Specific application

1.2.3 Solvent removers. Solvent remnvers covered by this specification shall
be of the following classea:

Claas (1) - Iklogenated
Clasa (2) - Non-halogenated
Clasa (3) - Specific application

2. APPLICASLS DOCUMSNTS

2.1’ Geve-nt documencs.

2.1,.1 Specifications and standarda. The follnving specifications and
standards form a part of this spacification to the extent apecified herein.
Unless othervise specified, the issues of thesa documents shall be those
listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation.

SPECIFICATIONS

FSDERAL

QQ-A-250 f.4 Aluminum Alloy, 2024, Plate and Shaet
QQ-A-250/12 Aluminum ~loy, 7075, Plate and Sheet
QQ-U-44 Magnesium Nloy, Plate and Sheet, AZ31B
PPP-B-636 Box Shipping, Fiberboard
PPP-B-640 Box Fiberboard, Corrugated, Triple-wall
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PPP-C-96
PPP-D-723
PPP-D-729
PPP-P-704

STANDARDS

PRDERAL

FF&STD-313

MILITARY

MIL-STD- 105

KIL-STO-147
MIL-STD-290

Cans Metal, 28 Gage and Lighter
Drums Fiber
Drums Shipping or Storage, Steel, 55 Gallon (208 liters)
Pails Shipping, Steel (1 through 12 gallons)

Material Safety Data Sheets Preparation and the Submission
of

Sampling Procedures and Tables for Inspection by
Attributes
Palletized Unit Loada
Packaging of Petroleum and Related Products

(Unleaa otherwise indicated, copies of the federal and military
specification, standarda, and handbonks are available from the Naval
Publications and Forms Center, (ATTN: NPODS) , 5801 Tabor Avenue,
Philadelphia, PA 19120-5099.

2.1.2 Other Government documents. The following other Government document
forms a part of this specification to the extent apecif ied herein. Unless
othervise specif led, the issue shall be that in effect on the date of the
solicitation.

CODE OF FEDERAL REGULATIONS (CFR)

49 CFR 173.300 Department of Transportation
Hazardoua Materiale Regulation

(The Code of Federal Ragulationa is available from the Superintendent of
Documents, U,S. Government Printing Office, Washington, DC 20402. Orders for
the above publications should cite “49 CFR 100 to 177,“)

NATxoNAL INSTITOTE FOR oCCmATIONM smwi w wwm (NIoSH)

Registry of Toxic Effects of Chemical Substances

(Application for copies should be addressed to the National Institute for
Occupational Safety and Health, Robert A. Taft Laboratories, 4676 Columbia
Parkway, Cincinnati, Ohio 45226. )

3
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2.2 Non-government publications. The folloving documents form a part of this

I
specification to the extent specified herein. Unless otherwise epecified, tha
iasuea of the documents which are DOD adopted ehall be those listed in the o
ieaue of the DODISS specified in the solicitation. Unless otherwise
specified, the iaeues of documents not listed in the DODISS shall be the
isauea of the nongovermment documents which are current on the date of the
solicitation.

I CHEMICAL SPECIALTIES MANUFACTORSRS ASSOCIATION (CSMA)

CSUA Aerosol Guide

I (Application for copiee should be addressed to the Chemical Specialities

I
Manufacturers Association. 1001 Connecticut Avenue NW, Washington, DC 20036.)

I AMERICAN SOCIETT FOR TESTING AND UATERIALS (ASTM)

ASTN D 93
ASTM D 95

ASTM D 130

ASTM D 445

ASTM D 1744

ASTM D 3946

ASTM D 3951
ASTM E 1135
ASTM G 41

Flash Point by Pensky-Martena Closed Tester, Tests for
Water in Petroleum Products and Bituminous Materials by
Distillation, Test for
Copper Corrosion from Petroleum Products by the Copper Strip
Tarnish Test, Detection of
Kinematic Viecosity of ‘Transparent and Opaque Liquids (and
the Calculation of Dynamic Viscosity) . Teet for
Standard Teet Method for Water in Liquid Petroleum Products
by Karl Fiecher Reagents
Evaluating the Bioresistance of Water-Soluble Metal Working
Fluids , Method of
Commercial Packing, Practices for
Comparing tha Brightness of Fluorescent Penetrants
Cracking Susceptibility of Titanium Alloys Exposed under
Stress to a Hot Salt Environment, Recommended Practice for
Determining

(Application for copies should be addressed to the American Society for
Teeting and Materials. 1916 Race Street, Philadelphia, PA 19103.)

SOCIETY OF AUTOMOTIVE ENGINEERS ARROSPACE (ANS)

AMS 4911 Titanium Alloy Sheet, Strip, and Plate, 6A1 - 4V, Annealed
MS 5391 Castings, Alloy Investment, 73Ni-13Cr-4. 5!’!0-(2.75Ti-6Al-

2.3(Cb+Ta)-O. 10Zr-O.OIOB, Vacuum Melted
AMS 6350 Sheet, Strip, snd Plate, O.95Cr-O.20M0- (O.28-O.33C) (SAR 4130)

(Application for SAE publications may be obtained from the Society of
Automotive Engineers, Inc. . 400 Commonwealth Drive. Warrendale, PA 15096.)

,
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(Non-Government standards and other publications are normally available
from tbe organizations that prepare or distribute the documents. These
documents also may be available in or through libraries or other informational
services. )

2.3 Order of precedence. In the event of a conflicc between the text of this
document and the references cited herein, the text of this document takes
precedence. Nothing in thie document, hnvever. supersedes applicable lava and
regulation unless a specific exemption has been obtained.

3. REQUISXMSNTS

3.1 Materials. Candidate materials and systems must equal or
performance of the appropriate reference system or material as
Table 1. Table I Identifies the reference material (Table II)
candidate materials fnr qualification testing. For example, a
1, Method A or Method B. Level 2 ayetem would be used with the
dry powder developer and compared co the FP-2/FE-l reference system used with
the D-1 reference dry powder developer.

exceed the
indicated in
to be ueed with
candidate Type
D-1 reference

I 3.2 Qualification. Penetrant materials furnished under this specification
shall be products which are qualified for listing on the a~pllcable aualified

o

~“
.,

products list ac the time set for che ripening of‘bIda (see-6.4). -

3.2.1 Qualification proviaione. Penetrant materials shall be qualified in
accordance with the following proviaiona.

3.2. 1.1 Type T (floureacent dye materiala) . Method A (vater washable)
penetranta and Methoda B and D (peat emulsifiable) penetranta/emnlsif iera
shall be qualified vlth the standard dry developer D-1. Method C penetrate
shall be qualified either on tbe basis of their performance as Method A, B, or
D materials, or, alternatively, vith the reference Clase (1), (halOgenated),
solvent remover and Form a (dry powder) developer.

3.2.1.2 ~pe 11 (visible eye) materiala. Method A penetranta shall be
qualified with the atendard nonaqueoua wet developer D-4. Mathoda B and D
penetrate/ emulaifiere shall be qualified with the standard aqueous
suspendible developer D-3. Method C (Solvent removable) penetranta shall
either be qualified baaed upon their qualification aa a component of a Method
A, R, or D system, or qualified with the standard Class (1) remover R-1 and
standard nonaqueoua developer D-4.

3.2.1.3 Type 111 (visible and fluoreacent, dual mode) materiala. Type 111”
materials shall be qualified in accordance with 3.2.1.1 for the fluorescent
mode and 3.2.1.2 for the visible mode. If the Type 111 materials are included
in a specific applications eyatem, the provisions of 3.2.1.6 ehall apply.

5



MIL-I-25135E

TABLE 1. Sensitivity and removability matrix.

I Candidate materif
System

Type 1, Method A, Level 1/2
Type 1, Methods A & B, Level 1
Type 1, Method C, Level 1
Type 1, Method D, Level 1
Type 1, Methode A & B, Level 2
Type 1, Method C, Level 2
Type 1, Method D, Level 2
Type 1, Method A, B, Level 3
Type 1, Method C, Level 3
Type 1, Method D, Level 3
Type I, Mathods A & B, Level 4
Type 1, Method C, Level 4
be 1, Mathod D, Level .4

Type II, Method A, B, & D
~pe II, Method C

FP-4/Class (1)
FP-4/Clase (2)

FP-4/FE-2
PP-4/FE-2
FP-4@E-2
FP-4/FE-2

\vP/vE

Developer

D-1
D-1
D-1
D-1
D-1
D-1
D-1
D-1
D-1
D-1
D-1
D-1
D-l

D-4
D-4

D-5
D-5

Form a
Form b
Form c
Form d

Form d

Reference ]
system

FP-1/2
FP-1/FE-l
FP-1/R-l
FP-1 /FE-2
FP-2 jFE-2
FP-2/R-l
FP-2/FE-2
FP-3/PE-l
FP-3/R-l
FP-3/FE-2
FP-4/FE-1
FP-4/R-l
FP-4/FE-2

vP/vE
VPjR- 1

FP-4 /R-1
FP-41R-2

FP-41FE-2
FP-4/FE-2
FP-4/FE-2
FP-4/FE-2

VPJVE

:erlals
Developer

D-1
D-1
D-1
D-1
D-1
D-1
D-1
D-1
D-l
D-1
D-1
D-1
D-1

D-4
D-4

D-5
D-5

D-1
D-2
D-3
D-5

D-4

3.2.1.4 Developers. A21 developers, except Form e (epecific application),
intended for use with Type I (fluorescent) penetrant materiale, shall be
qualified with the standard penetrant /emulaifier FP-4/FE-2. All developers,
except Form e, intended for use with Type 11 (visible) penetrant materials
shall be qualified with the standard penetrant/e~l~if ier VF/VE. Fo~ ~
developers ehall be qualified in accordance with 3.2.1.6.

3.2. 1.5 Solvent removers. Classee (1) and (2) solvent removere shall be
qualified with the standard penetrant FP-4 and nonaqueous ,developer D-5.
Cless (3) solvent removers shall be qualified in accordance with 3.2.1.6.

..
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3.2.1.6 Specific application developers/removers. Form e developers and
class (3) removers shall be qualified with materials as specified by the
manufacturer and approval shell be specific to those materials.

3.2.2 Qualification testing samples. Minimum sizes of eamples submitted for
qualification testing of bulk packaged macariale shall be 3.8 liters
(1 gallon) for each liquid material and 0.9 Kg (2 lbs) for each solid
(developer) material. The scmplee shall be accompanied by complete operating
instructions. Nonaqueous developers shall be submitted in aerosol containers
only and three containers for each developer shall be the sample size.

3.2.2.1 Sample identification. Each item submitted for qualif icatiou shall
be identified by name and by the manufacturer’ a product number or designation.
When an Item in one system is identical to an item In one or mora other
aytcms, tbe product number o designation shall also be identical.

3,2.3 Reference materials. Reference materials shall serve to demmnatrate
minimum acceptable performance as indicated in thfa specification. The

I reference materiale are identified in Table II and are available from the
qualifying agency (ace 6.3) . Penetrant aeneitivity reference materiala shall
consist of only one penetrant (one method and type), for each aenaitivity
level. For qualification to a particular aenaitivity level, any penetrant,
regardless of method or type, shall meet or exceed the performance atandarda
of the reference penetrant specified for that particular aensicivity level.

3.2.4 Laboratory facilities for qualification testing. For qualification to
che requirements of this specification, all taete except 4.5.15, 4.5.18.2,
4.5.18.3.1, 4.5.18.4, and 4.5.18.5, as applicable, shall be conducted at an
independent laboratory approved by the qualifying agency, MRDC/MLSA. Tests
4.5.15. 4.5.18.2, 4.5.18.3.1, 4.5.18.4, and 4~5.18.5, as applicable, shall be
performed by the qualifying agency.

3.2.5 Requalif Ication. Penetrant materiala ehall be requalified when changes
to their formulation or method of manufacture are made outside of normal
manufacturing tolerances.

3.3 Physical properciea.

3.3.1 Toxicit~. The toxic chatacteriatica of tha materials shall be properly
identified and defined on the material safety data sheets prepared in
accordance with FETJ-STD-313 (ace 4.5.1). Form a developers shall be certified
to contain no asbeatos.

3.3.2 Corrosive properties. All inspection meteriale, aa supplied by the
manufacturer, (or mixed with de-onlzed water in the caee of aqueoua
developers) ehall be noncorrosive and nontarniehing. The test panela shall

7
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shov no evidence of pitting, etching, cracking, or tarnishing when visually
examined using 10X magnification when tested in accordance with 4.5.2.3 shall
show no more evidence of corrosion/oxidation that the uncoated panels.

TABLE I’I. Reference material designations.

I
Material I Designation

1
enetranc, Type 1, Level 1/2 (Method A)
enetranc, Type 1, Level 1 (Method A)
enetrant, Type 1, Level 2 (Methods B, C, and D)
enetrant, Type 1, Level 3 (Methods B, C, and D)
anetrant, Type 1, Level 4 (Methods B, C, and D)
enetrant, Type II (Methods B and C)

}

Emulsifier, Type I (Method B)
mulsifier. Type I (Method D)
l?mulsifier, Type II (Method B)

bemover, Class (1)
mover, Claaa (2)

FP-1/2
FP-I
FP-2
F?-3
FP-h
VP

FE-1
FE-2
VE

R-1 o‘
R-2

D-1
D-2
D-3
D-4
D-5

—

show no evidence of pitting, etching, cracking, or tarnishing when visually
examined ueing 10X magnification when tested in accordance with 4.5.2.1, and
4.5.2.2. Coated panels tested in accordance with 4.5.2.3 shall shew no more
evidence of corrosion/oxidation that the uncoated panels.

3.3.3 Flash point. For penetrate and Method B emulsifiers, the minimum
flash point shall be 93°C (200°F) when tested in accordance with 4.5.3.
Materials packafzed in aerosol containers shall be labeled in accordance with
Department- of T~ansportation Regulations (49 CFR 173.115) in lieu of reporting
flash point.

3.3.4 viscosity. The menufaccurer shall state the nominal viscosity of each
penetranc and emuleif ier submitted for qualification. l%is viscosity t10
percent shall he required for each material which successfully pasees all
other qualification tests. Viscosity tests shall be made aa specified in
4.5.4.
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3.3.5 Storage stability. The supplier shall certify that all penetrant
materials submitted for qualification are capable of meeting the acceptance
requirements of this specification when packaged in accordance with the

. . . ..
requlrementa of this specification, after a l-year period or storage in rully
closed containers at a temperature of 16°C (60’F) to 38°C (1OO”F) .
Conformance to this requirement maY be confirmed by ceating samplea submitted
for qualification to the teste specified in 4.5.5.

3.4 Penecranta. Penetrants shall be as apecified herein.

3.4.1 Condition. All penetranta shall be furnished in a ready-to-use
condition requiring no ❑ixing or stirring.

3.4.2 Surface wetting. All penetranta shall readily wet the surface and the
penetrant film shall not retract or form beada when teated in accordance with
4.5.6.

I 3.4.3 Extended penetrant dwell time. The penetrant system shall pass the

appropriate remOvabflfty test (ace 4.5.17) efter a fOur-hOur penetrant dwell
tf.meat 21°C (?O”F).

1.

3.4.4 Color (Types 11 and III penetranta). Typea 11 and 111 penetranta shall

be red, orange, or purple when viewed under white light.

3.4.5 Fluorescent properties (Types I and 111 penetranta) .

3.4.5.1 Color. Type I penetranta shall fluoresce yellow-green or green when
illuminated with near-ultraviolet light. Type 111 penetrants shall fluoresce
when illuminated with near-ultraviolet light.

3.4.5.2 Brightness. The fluorescent brightness of Types I and III penetrants
shall be not less than 85 percent of the appropriate reference penetrant when
tested in accordance with 4.5.7.

3.4.5.3 Ultraviolet stability. The average fluorescent brightness of Eamples
exposed to near ultraviolet light in accordance with 4.5.8 shall be compared
to the average fluorescent brightness of the unexposed aamplea. The minimum
acceptable values are:

Level 1/2 - 50 percent
Level 1 - 50 percant
Level 2 - 50 percent
Level 3 - 70 percent
Level 4 - 70 percent

9
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3.4.5.4 Thermal stability. The average fluorescent brightness of samples
exposed to elevated temperatures in accordance with 4.5.9 shall be compared to
the average fluorescent brightness of the unexposed samplea. The minimum ●
acceptable values are:

Level 1/2 - 60 percent
Level 1 - 60 percent
Level 2 - 60 percent
Level 3 - 80 percent
Level .4 - 80 percent

3.4.6 Storage temperature stability. All penetrants shall show no separation
when tested in accordance with 4.5.10. Also, Method A penetrants, subjected

I to this tast and returned to room temperature, shall meet the requirements of
3.4.8.

I 3.4.7 Tank life. All penetranta shall ahou no separation, precipitation or
scum formetion when tested in accordance with 4.5.11.

3.4.8 Water tolerance. The addition of 5 percent by volume of water to
Method A penetrants shall not ‘produce gelling, separation, clnuding,
coagulation or formation of water layer on the penetrant surface when teated
in accordance with 4.5.12.

3.,5 lhaulsifiers,

3.5.1 Color (Type II ayetem emulsifiers). The color of Type 11 system
emulsifiers shall be distinctly different from the color of Type II
pe,netrants.

3.5.2 Color (Type I system emulsifiers). The color of Type I ayatem
emulaif iers shall be distinctly different, when viewed under both white and
near ultraviolet light, from the color of Type I penetrants.

3.5.3 Liuoehilic emulaif iera (Type I System, Method B).

3.5.3.1 Penetrant contamination. A mixture of four parta emulsifier and one
part penetrant (by volume) shall leave no more residual fluorescence than a
comparable mixture of appropriate reference materials when tested in
accordance with 4.5.17.

3.5.3.2 Water tolerance. The addition of 5 percent by volume of water to
Method B emulsifiers shall produce no gelling, separation, coagulation or
formation of a water layer when teated in accordance with 4.5.12. Emulsifiers
vith 5 percent by volume addition of water shall also meet the requirement of
3.8 when used with the appropriate penetrant.

10
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Lipophlic emulsifiers shall show no separation,
formetion when tested in accordance with 4.5.11.●

3.5.3.3 Tank life.
precipitate or scum

3.5.4 Hydrophilic emulsifiers (Type I System, Method D).

3.5.4.1 Concentration. Hydrophilic emulsifiers shall be diluted in
accordance with the manufacturer’s recommendation for tests in this
specif icatinn.

3.5.4.2 Water content. UaXi.mum water centent nf the emulsifier concentrate
shall be 5 percent when tested in accordance with 4.5.21.

3.5.5 Storage temperature stability. There shall be nn eeparatinn of
constituents of Method B emulsifiers and Method D emulsifier concentrate when
tested in accordance with 4.5.10.

I 3.6 Developers.

3.6.1 General. Developers for Type 11 penetrants shall provide a gnod
contrasting background. Developers for Type I penetrants, when prepared
use, shall exhibit no more fluorescence than the appropriate reference
developer, when exposed tn black light as specified in 4.5.14.

for

3.6.2 Nonaqueous developers. The nonaqueous developers shall be ready-mixed
in pressurized or nonpressurized containers, as specified by the procuring
activity . Each aernsol container shall have a pellet to aid in agitation of

●
the materials and tn indicate prnper mixing.

3.6.2.1 Redispersibility. The precipitate formed shall be readily
re-suspended with gentle stirring when tested in accordance with 4.5.13.1.

3.6.2.2 Applicatlnn. The nonaqueous developer shall provide a smnoth, even
coating on the surface of the test specimen when tested for sensitivity in
accordance vith 4.5.18.3.

3.6.3 Water soluble and suspendible (aquenue) developers. The developers
shall be supplied in wet or dry conditinn, as specified by the procuring
activity. When eupplied in the dry condition, instructions fur mixing shall
be marked on the cnntairier.

3.6.3.1 Rediepersibility (suspendab le developers).
readily resuspended with gentle stirring when tested

The precipitate shall
in accordance with

be

I
1. 4.5.13_.2.

11
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3.6>3.2 Application. The water soluble and suspendible developers shall
provide a smooth, even coating on the surface of the test npecirnenwhen tested
for sensitivity in accordance with 4.5.18.3. 0

3.6.3.3 Bioresistance (aqueous soluble and suspendible developers) . Aqueous
soluble and suspendible developers shall have the bioresistance noted when
tested in accordance with 4.5.15.

3.6.4 Developer removability. All developers shall be as easily and
completely removed as the appropriate reference standard developer when tested
in accordance with 4.5.16.

3.7 Solvent removers. Solvent removers may be suitable commercial or
proprietary ,solventa, and shall be identified by the manufacturer as to which
class they belnng to (see 1.2.3) . Solvent removers shall leave no more
reeidual penetrant than the reference solvent remover when tested in
accordance with 4.5.17.3. In addition, they shall leave no oily residue on
the panels.

3.8 Penetrant removability.

3.8.1 Method A,~. Method A systems shal”l leave no
more residual penetrant than the same sensitivity reference penetrant system
when tested as epecified in 4.5.17.2.

3.8.2 Method B (poet emulsifiable [lipophilic] systems). Method B systems
shall leave no more residual penetrant than the same sensitivity reference
penetrant system when tested as epecified in 4.5.17.4.

3.8.3 Method C (eolvent removable systams). Method C systems shell leave no
more residual penetrant than the same sensitivity reference penetrant system
when tested aa specified in 4.5.17.3.

3.8.4 Method D (post emulsifiable [hydrophilic] systems) . Method D systems
shall leave no more residual penetrant than the same sensitivity reference
penetrant system when tested as specified in 4.5.17.5.

3.9 Penetrant system/solvent remover/developer sensitivity. Penetrant
systems/eolvent removers ldevelopers shall equal or exceed the appropriate
reference materials in the brightness and n~ber of indications- vhen rested in
accordance with 4.5.18 for sensitivity.

3.10
I

Pressurized aeroeol) containers.

12
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3.10.1 Net weight of contents. The net weight of expelled contents of each
aerosol container shall not be less than the amount indicated or required by
contract when determined as spacified in 4.5.19.

3.10.2 Valve leakage. The filled aerosol container shall be tested for valve
leakage. Tha leakage shall not exceed 3 ml in 48 hours when determined as
spacified in 4.5.20.

3.11 Packagin@ Inapaction of packaging shall be done in accordance with
4.5.22. No defects shall be allowed.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchaae order, tha supplier la responsible for the performance
of all inspection requiramenta aa specified herein. Except as othervise
specified in the contract or purchase order, tha suppliar shall uae his

I ovn or any other facilities approved by the qualifying agency, APwAL/fiLSA.
The Gove~ent reserves the right to perform ‘any o; the ~napections set forth
in the specification where such inspections are deemad necessary to aesure
supplies and servicas conform to prescribed requirements.

4.2 Classification of tests. The inspection and tasting of the inspection
materlala shall ba classified as follows:

a. Qualification tests (4.3).
b. Quality conformance taate (4.4).

4.3 Qualification teata. The qualification tests shall consist of all of the
teata described undar 4.5 except 4.5.19, 4.5.20 and 4.5.22. Sample aizas are
specified in 3.2.2.

4.4 Quality conformance testa. Quality conformance teate shall consist of
sampling plan A and sampling plan B ceata.

4.4.1 Sampling,

4.4.1.1 Lot. A lot shall cnnsist of any penetrant, emulsifier, solvent
remover o=eveloper of tha same composition and group designation, each
manufactured as one batch and offered for delivery at one time.

4.4.1 .1.1 Batch. A batch aball be that quantity of any of the above items
mixed and manufactured at one time under the same conditions.

13
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4.4.1.2 Sampling plan A. The Government” resemes the right to vitness the
Sampling. For all iteme except developer solids, a sample of not less than
1 liter (1 quart) nor more than 4 litere (1 gallon) shall be taken from each
lot. From each lot of wet developers in the dry condition, a l/2-kilogram
(l-pound) sample shall be selected, and from each lot of dry developer solids
a l/2-kilogram (l-pound) sample shall be selected. The sa~les shail be
subjected to teets as specified in Table III aa applicable. ”

TABLE III. Quality conformance teats.

Flash point
viscosity
Developer fluoreecence
Water content (hydrophilic emulsifier concentrate )
Penetrant removability
Water tolerance (Method A penetrate, f4athod B emuleif iers)
Fluorescent brightness
Surface vetting
Thermal stability
Redispersibility
Net content of aerosol containers
Valve leakage
Inspection of packaging

Test method
jaragraph

4.5.3
4.5.4
4.5.14
4.5.21
4.5.17
4.5.12
4.5.7
4.5.6
4.5.9
4.5.13
4.5.19
4.5.20
4.5.22

4.4. 1.2.1 Rejection and retests. Failure of any item to meet the specified

teets shall be cause for rejection of the lot represented. Before
resubmitting the lot, the contractor shall fully explain to the Government
inspector both the corrections made and the cause of previous rejectiona.

4.4.1.3 Sampling plan B. Unless othervise spetifled, a second sample shall
be selected in accordance with the provision of 4.4. 1.2 and .vhallbe
forwarded to the procuring activity, ae designated in the contract or order.
The sample shall be accompanied by a certified test report shoving the results
of the tests epecified in 4.4.1.2. After review of the test report, the
prncuring activity may subject the sample to any of the tests in 4.5 that may
be deemed advisable.

4.4.1 .3.1 Rejection. Should the results of any of the tests conducted by the
procuring activity (4.4.1.3) be unsatiaf actory, the material will be
considered as not meeting the requirements of the specification, and the
contracting officer will be so informed for appropriate action.

14
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4.5 Test methods.

4.5.1 Toxicity. The vendor shall submit to the Government a certified list
of the producte’ ingredients, identifying each ingredient by the following (as
applicable):

a. Chemical name and formula (nomenclature of the International
Union of Pure and Applied Chemistry) .

b. NIOSH identification number (accession or identification number
referenced in the Registry of Toxic Effecte of Chemical Substances, if
assigned).

c. Chemical Abstract Services number.

I d. Name and address of manufacturer for each component.
1,

In addition, the ranges of percentages of harmful or toxic components in the
finished product and any toxicological data that could be useful in evaluating
the safety of the formulation shall be furnished. All data shall be provided
to the USAF Occupational and Environmental Health Laboratory, Consultant
Division, Brooks AFB, TX 78235. The Government reserves the right to deter-
mine whether such data la adequate for the purposes of qualification uncles the
provision of this specification.

4.5.2 Corrosive properties. The following tests are requirad on all
inspecting materials:

4.5.2.1 Mnderate temperature corrosiveneaa. This test shall be in accordance
with ASTM D 130 except as specif fed herein. The corrosive properties of the
material under test shall be evaluated on test panels nf bare 7075-T6 aluminum
alloy (QQ-A-250/12), A2-31B magnesium alloy (QQ-M-44), and SAE 4130 eteel
AMS 6350). Test panela shall be of sufficient length to extend above the
surface of the materials being teated. Test panels shall be prepared in
accordance with ASTM D 130 with the exception that the final rinse on the
A2-31B magnesium shall be with distilled water, with each panel being rinsed
and dried individually. Water shall not be allowed to remain on the panela
throughout the preparation stage.

4.5.2.2 Titanium hot salt stress corrosion. The test shall be in accordance
with ASTM G 41 as adapted herein. The teat panels shall be Ti 6A1-4V,
annealed (MS 4911).

4.5.2 .2.1 Test panel preparation. The test panela shall be as in Figure
vith the longitudinal grain direction parallel with the length dimension.

1A
The
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panel surfaces shall be prepared in accordance with
finish of 20 RfiR. The panele shall be brake fomed
mandrel to produce an unrestrained angle of 65 t 5“

ASTM D 130 to a surface
over a O.28 inch radius
(See Figure lB).

4.5.2.2.2 Procedure. Four test panels ehall be used for each material to be
teeted. Prior to stressing, the panels ehall be cleaned by solvent wipe or
decreasing and lightly etched in a 40 percent HN03, 3.5 percent HP eolution.
The panels shall be then etreeeed with a 1/4 inch bolt as shovn in Figure lC.
One panel ehall be uncoated, one panel ehall be coated with a 3.5 percent NaCl
solution per ASTM G 41 end the remaining two panels shall be coated with the
material under test. Coating shall be done by immersing the stressed panele
into eolution with the open end up. Drain the sCTe6sed panels overnight or
until dry. The streesed panels shall then be placed in an oven and held at
538° t 5°C (1000” t 10”F) for 4.5 hours.

4.5.2 .2.3 Interpretation of results. The panels ehall be viewed while
stressed for obvious cracks. When the panel coated with 3.5 percent salt
eolution does not ehov obvious cracks, remove the bolt and clean the coated
surface by soaking In 50 percent NaOH at 138 t 5“c (280 t 10”F) for 30 ~inutee
followed by a rinse. Etch in e 40 percent NNO , 3.5 percent HP solution for
3-4 minutes. Sxamine the etched eurface under3magnification to IOX. If no
cracks can be observed on the remaining panels while they are still in the
holders, they shall be cleaned, etched and examined in a eimilar manner for
conformance to 3.3.2. If the salt coated panel has no pitting or cracks or if
the uncoated panel has pitting or cracka, the test ie invalid and must be
repeated.

4.5.2.3 High temperature corrosion. Test panels for thie teet shall be
IN713C (AMS 5391) cut to approximately 0.5 inch X 0.5 inch squares of
thickness O.1 inch or greater. The surfacea to be used for tbe test shell be
sanded with 600 grit abraeive paper to produce a smooth and uniform finieh.
TWO test panels shall be immersed or coated with the material under test and
two additional panels shall remain here. The panels shall be held in an oven
maintained et 1010 f 28°C (1850”F t 50”F) for 100 hours i 5 hours. Remove the
panels from the oven and E11OV them to cool to room temperature. Section,
mount, and polish each panel. Examine the croea section of each panel for
evidence of surface and intergranular corrosion and oxidation ueing 200X
magnification and compare the coated panels to the uncoated panele for con-
formance to 3.3.2.

4.5.3 Flash point. Flash points for all liquid materials shall be determined
by ASTM D 93,

4.5.4 Viecoeity. The viscosity of penecrants and emulsifier shall
determined in accordance with ASTM D 445 at 38 t 3“c (100 ? 5°F) .

be
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4.5.5 Storage stability. A closed, filled container of each item submitted
for qualification shall be stored under warehouse conditions at a temperature
of 16° to 38°C (60” to 100’F) for 1 year. Storage shall begin within 1 week
. -. . . . .

alter reCelpt ot Che material by the tesclng facility. At the end of the
etorage period, the materials shall be eubjected to the quality conformance
tests specified in h.4.

4.5.6 Surface vetting. Penetrants shall be applied to the clean, ehiny side
of commercially available aluminum foil with a cotton swab. A small amount of
penecrsnt is spread with the sweb and observed after 10 minutes for conform-
ance to 3.4.2.

4.5.7 Fluorescent brightness (Type I and Type III). Fluorescent brightness
of the candidate and reference penetrants shall be compered in accordance with
ASTM E 1135. The method gives procedure for two type; of instruments. One
is the Coleman 12C filter fluorometer and the other is the Turner, either
Models 110, 111 or 112. Other instruments may be used with procedures adapted
as required only with prior approval of the qualifying agency.

4.5.8 Ultraviolet stability of penetrants (Types I and III) . The ultraviolet
stability teat will follow the fluorescent brightness test, using the same
type of specimens and the same equipment (4.5.7). Dip ten filter paper
specimens into the solution prepared for the test penetrant . After the
samples have dried for five minutes, hang the fixture with five of the
specimens in a location protected from strong light , heat and air currents.
The other five specimens shall be exposed for one hour to a stable, uniform
(ovar all specimens) near ultraviolet light intensity of 800 f 40 microvatts
per square centimeter. After the expoeure, alternately measure the five
exposed and five unexposed specimens. On the exposed specimens, make sure the
measurements are taken on the side exposed to the ultraviolet light. The
reedings of the exposed specimens shall be averaged and compared to the
average of the unexposed specimens for conformance to 3.4.5.3.

4.5.9 Thermal stability of penetrants (Type I and III). The thermal
stability test for penecrants shall follow the fluorescent brightness teat
using the stunstype of apecimsna and same equipment (4.5.7). Dip ten filter
paper specimens into the solution prepared for the teat penetrant. After the
samples have dried for five minutes, hang a fixture with five ssmplea in a
location protected from strong light, heat and air current. (If the ultra-
violet stability test is run concurrently, the asme five unexposed apecimena
can serve for both teste. ) The nther five specimens shall be placed for one
hour on a cle~ metal plate in a dead air oven set at 114” f 2°C (237° t 4“F),.

After the exposure time has elapsed, alternately measure the brightness of the
exposed and unexposed specimens. For the expo6ed spacimens, the brightness

17
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shall be measured on the side opposite the metal plate. The average of the
exposed specimens shall be compared to the average of the unexposed specimens

I to determine conformance to 3.4.5.

.4.5.10 Storage temperature atabilit~. The storage temperature stability
shall be tested by sub.jecting not less than 1 liter of the material in a
closed glass bottle to 2 complete cyclee of temperature variation. Each cycle
shall consist of cooling the sample to -18°C (O”F) from room temperature. then
increasing the temperature to 66°C (lSO”F), and then alloving to cool to room
temperature again. Maintain the samples at each temperature extreme for at
least 8 hours. After the temperature cycling has been completed, the material
shall be allowed to return to room temperature. The sample shall then be
visually examined for precipitation and separation of constituents.

1 4.5.11 Tank life (penetrants and emulsif iem) . Fifty milliliters of
material, in a one-hundred-fifty millimeter diameter petri dish, shall be
placed in a convection oven maintained at 50°C t 3°C (122 t 5“F) for seven
hours. At the end of this period, tbe material shall be removed from the oven
and shoved to cool to room temperature. T’hematerial shall be examined for
separation of constituent or the fornwtion of surface scum.

I
4.5.12 Wster tolerance. Twenty milliliters of the material to be tested
@hall be placed in a fifty milliliter beaker, centaining a magnetic atirring
bar 5/16 inch in diameter by 1 inch long and located on e magnetic stirrer.
This test shall be conducted at 21°C t 3°C (70” i 5°F). Adjust stirring speed
to get rapid mixing without entraining sir bubbles (approximately 60 rpm) .
Add tap vster drop wise from a Class A, ten milliliter burette placed above
the beaker on the stirrer. The end point is reached when the test material
turns cloudy or thickens as noted by slowing of the magnetic stirring bar. At

●
the end point, close the burette and compute the percent water tolerance by
the formula:

Water tolerance = B
20+ Bx 100

where B is the burette reading in milliliters

Some penetrants may be water-based and therefore do not reach an endpoint.

4.5.13 Redispersibility.

4.5.13.1 Nonaqueous developers. Prior to testing, the material shall be
agitated until all solids are in suspension. For aeroaol packaged products,
the container shall be relieved of propellant and the entire contents be

18
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tranaferred to a sealed transparent container for agitation, in accordance
with the suppliers instructions. After the solids are in suspension, the
developer shall be alloved to stand for 24 hours. Then it shall be gently
stirred and visually examined for conformsnce to 3.6.2.1.

4.5. 13.2 Wet suspendible developers. The wet developer shall be mixed in
accordance with the manufacturer’s instructions and allowed to stand for 24
hours. Then it shall be gently stirred and visually exsmined for conformance
to 3.6.3.1.

4.5.14 Developer fluorescence. Developers as prepared for use shall be
sxposed to black light and visually examined for any signs of fluorescence to
determine conformance to 3.6.1.

4.5.15 Developer biosesistance. The aqueous soluble and suspendible
developers shall be prepared for use in accordance with the manufacturer’s
instructions and allowed to stand at least 4 hours before testing begins.
Test the developers with the procedures of ASTM D 3946 with the ~ollowing

I changes:

a.

b.

c.

d.

e.

Do not add metal chips to the developer and do not make pH
measurements.

Uee Petrifilm Standard Method Plates (available from
Microbiology Products, Medical Products Division. 3M Company,
St Paul, MW, 55144. 800-328-1671) instead of the Biostix.
Sterilize the water required for serial dilutions by boiling
for at least 10 minutes. Sterilize all containers by washing
in hot water and detergant.

Make a plate count of tbe sterilized water. Flake two plate
counts of each develope sample at tvo different dilutions
(1 to 10-4

-6
and 1 to 10 .

The developers shall show a dovnward trend from the5high
initial count at inoculation to a final count of 10 /ml or less.

4.5.16 Developer removabilit~. The apparatus used to parform this test shall
be in accordance with 4.5.17.1. Teet panels shall be 1 1/2 inches X 2 inches

(3.8 X 5.1 cm) in size and shall be cut from 16 gauge American Iron and Steel
Institute (AISI) Type 301 or 302 stainless steel with an as-rolled surface.
The panels shall be rinsed vitb
before using.

4.5. 16.1 Dry developers. Coat
developer and one panel for the

msthylene chloride and dried immediately

two panels, one panel for the candidate
reference developer, by dusting and allow to
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stand 5 minutes. Place the panels in the wash fixture (Figure 2) and wash 1
minute in a cold tap water spray at 30 pounds per squere inch gauge (psig).
Air dry the psnels and s%emine under oblique white or natural light to
determine conformance to 3.6..5.

4.5. 16.2 Aqueous and non aqueous developers. The suspensions or solutions,
ae appropriate, mixed in accordance with the msnufacturer’s instruct ions,
shall be applied to completely cover the teet panel. Apply the reference

developer to a second penel. The panels shall be then dried at a 45” angle in
a circulating oven at 105” f 3°C (220 t 5“F) for 90 eeconds. After drying,
the panels shall be placad in the waeh fixture (Figure 2) and washed 1 minute
with a cold tap water spray at 30 p.sig. The panels ehall be air dried, and
vhan dry, shall be examined under oblique white or natural light to determine
conformance to 3.6.4.

4.5.17. Penetrant removebilit~.

4.5.17.1 Apparatus. Test panels ehall be 1 1/2 inches X 2 inches (3.8 X 5.1
cm) cut from 16 gauge annealed AISI Type 301 or 302 etainless steel sheet.
The panels shall be vapor degreased and then blasted on both sides with 100

‘esh ‘1202’
ueing 60 pounds per square inch gauge (psig) air pressure and with

the gun h ld normsl to the surface snd approxhstely lg inches from the
panela. After blasting, the panel surfaces must be free of scratches or other
blemishes and ehould be handled by their edges only. Panels must be wrapped
in tissue paper prior to use. After use, the panels shall be cleaned ultra-
sonically in a solvent or reprocessed as described above. The wash apparatus
shall be as described in Figure 2. The wash parameters shall be as specified
for each removal process.

4.5.17.2 Water-washable penetrant system removability. Immerse the test
panel in the test penetrant and then allnw to drain foz 10 minutes at about a
60 degree angle. Equip the wash epparatue with two Type TG 10 (1
gallOn/minute at 10 psi) spray nozzles (Spraying Systems Company Of Wbeaton,

Illinois) or equivalent. Water spray pressure shall be 25 psig and
temperature shall be 21° f 3°C (70 t 5°F). At the end of drsin period, place
panel in wash apparatus snd wash for 30 seconds. Dry panel in 66° t 3°C (150

t 5“F) oven for 90 seconds. Apply reference dry developer D-1 for Type I
penetrants or nonaqueous daveloper D-4 for Type 11 penetrate. Compare to
panel proceeaed with ssme sensitivity referenca penetrant system. Examine
under appropriate light for conformance to 3.8.1. Repeat teet using rinse
veter at 38” t 5°C (100 t 5“F) .

4.5.17.3 Solvent removable penetrant system removability. Apply penetrant to
the panel and allow panel to drain for 10 minutes at about a 60 degree angle.

20
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Wipe panel wfth a clean, dry, lint-free cloth
penetrant. Place an ahsorhent paper towel on
moisten the towel with the test remover. The

or towel to remove the excess

a flat horizontal surface and
tovel should be mnist but not

saturated. Place the panel on the towel and wipe panel acrosa towel. Remove
panel. Apply appropriate reference nonaqueous developer (D-4 for Type S1
systeme or D-5 for Type I systems) . Compare to panel processed with the

appropriate reference penetrant ramover and nonaqueous developer for
conformance to 3.8.3.

4.5.17.4 Post amulsif iable (lipophilic) penetrant ayatem removability.
Immerse panel in penetrant and then allow to drain for 10 minutes at about a
60 degree angle. Immarae panel in emulsifier and allow to drain for one
minute at about a 60 degree angle. Using the waah station as described in
4.5. 17.2 wash panel for 30 seconds. Dry panel in 66” t 3°C (150 t 5“F) oven
for 90 seconde. Apply reference dry developer D-1 for Type I penetrants or
nonaqueoue developer D-4 for Type II penet raats. Compere to panel processed in.—— .-
the came manner with the appropriate reference penetrant system. (See Table
1.) Examine for conformance to 3.8.2 under appropriate light.

4.5.17.5 Poet emulsifiable (hydrophilic) penetrant system removability.
Immerse panel in penetrant and then allnw to drain for 10 minutes at about a
60 degree angle. Ueing spray apparatua aa described in 4.5.17.2, pre-rinse
panel for 15 aeconda. Immerse panel in the solution of hydrophilic emulsifier
(at the manufacturer’ a recommended concentration) for 2 minutes. Waah panel.
same apparatua, for 30 seconds. Dry panel in 66° t 3°C (150” t 5*F) oven for

90 seconds. Apply reference dry developer D-1 for Type I penetranta or
nonaqueoue developer D-4 fnr Type 11 penetranta. Compare panel to panel
proceaaed in same-~nner with ~eferen~e panecrant
aenaitivity. View panela under appropriate light

.4.5.18 Sensitivity.

.5.5.18.1 TYPe II penetrant syateme.

ay;tem of the same
far conformance

panela 3 inches

to 3.8.4.

X 2 inches4.5.18. 1.1 Preparation of teat panels. Aluminum .
(76 mm X 51 mm) shall be cut from 5/16 Inch (8 mm) thick 2024 aluminum alloY
~onformin~ to QQ-A-2501fI in the T3”condition. Me 3 inch (76 mm) dimene Io:
shall be parallel with the direction of rolling of the sheet. The panels

shall be heated nonuniformly end water quenched ao as to produce thermal
cracks. This shall be accomplished by supporting the panel in a frame and
impinging the flame of a gas burner or torch in the center on the lnver aide
of the panel without movement in any direction. A 510 to 527°C (950 to 980”F)
Tempilstik nr Tempilac, or equal, shall be applied to an area the size of a
penny on the top side and directly in the center of the panel. The heat of
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the burner shall be so adjusted that the panel is heated approximately
4 minutes before the Tempilstik or Tempilac melts after which the panel shall
be immediately quenched in cold tap water. The above operation may then be
repeated on the opposite side of the panel, if desired. A groove approxi-
mately 1/16 inch X 1/16 inch (2 mm X 2 mm) shall be cut in tbe 2 inch (51 mm)
direction across the center of the heat-affected zone on both sidee of the
panel, to fonri 2 similar specimens and to eliminate cross-contamination.
Before using, the panel shall be cleaned by a vigorous scrubbing with bristle
brush and liquid solvent followed by a vapnr degrease. These panels shall not

be ra-used.

4.5.18.1.2 Test procedure. The test penetrant system shall be applied to the
surface bounded by the edgea and the 1/16 inch (2 mm) groove. The reference
panetrant system shall be applied to the remaining half of the panel’ a
surface. Dvell times shall be aa specified in Table IV. When required, panel
drying shall be done in an oven at 60° t 3°C (140 t 5“F) until panel surface
i.adry. Three such panels shall be processed and conformance to 3.8 shall be
made by comparing indication produced by the test penetrant system to
indication produced by the reference penetrant system.

Table IV. Type 11 system teat paramatera.

Method Penetrant Emulsifier Developer

A 5 min NjA 5 min
B 5 min 30 sec. 5 min
c 5 min N/A 5 min

.

●
4.5.18.2 Type I penetrant systems.

4.5. 18.2.1 Test panels. Test panels are 1 inch X 6 inches X 1/4 inch thick
bara, ssme of which are Ti 6 A1-4V alloy and the remainder are IN 718 alloy.
All bara contain laboratory generated low cycle fatigue cracks and have been
processed to produce a range of lengths and surface openings. These teat
panela are available only at the qualifying agency.

4.5.18 .2.2 Test procedure. Panela are firat processed vith the appropriate
reference systam and developer to the following reference process parameter:

Penetrant Dvell/Mode: 5 minutes/dip and drain
I

Prewash: 1 m~nute/25 paig water at 21” t 3°C
(70 f 5“F) for Method D (using apparatus
of 4.5.16)
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Emulsification: 5 minute dip/20 percent
agitation) for Method D
2 minute dip for Method

solution (no

B

Wash: 2 m~nutes, 25 psig water at 21° t 3°C
(70 t 5°F) for Methode A, B, and D
(using apparatus of 4.5.16)

Dry : 5 minutes at 38° t 3°C (100° t 5°F)

Developer: Immerse (all forms except (e)) Minimum
dwell 5 minutes

Indication brightness is measured and recorded. The panels are then cleaned
by aqueous detergent wash, tap water rinse, m.enthanol or acetone rinse, 10
minutes in 1-1-1 trichloroethane with ultrasonic agitation and finally 10
minutes in trichlorotrif luoroethane with ultrasonic agitation. The test
penetrant system (with the reference developers) is then applied for a 5
minute dwell and proceesed with the Table V parameters. The resulte obtained
with the test penetrant system are then compared to the annromriate reference

I

I

. . .
penetrant system for conformance to 3.9. -

TABLE V. Type I system test parameter.

METHOD
Procees
parameters A B c D

Prewash N1A ~/ NIA ~1 N/A ~/ Al

Emulsification N/A ~/ 2 min N/A ~1 ~1 , Al

Wash 1 min
25 psig/70eF AIR ~/ N/A 2/ ~1

Solvent wipe NfA ~1 N[A ~1 AIR ~/ NIA ~1

DrT ~1 ~1 >1 ~1

Developer dwell (all methods) 5 minutes.

1I Same an reference nrmeess.-- --------- ~-------
~j N/A - Not applicable.
~/ Cnncentratinn recommended by manufacturer.
Al AIR - As required.
5/ 5 min at room temperature.
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The results obtained with the test penetrant system are then compared to the

appropriate reference penetr.ant system for conformance to 3.9.

4.5.18.3 Developer sensitivity. Developers shall be tested for sensitivity
in accordance with the follnving:

4.5.18.3.1 Developers intended for use with Type I penetrsnt materials shall
be tested for sensitivity by processing the test panels of 4.5.18.2.1 with the
FP-4/FE-2 reference materials using the process parameters in 4.5.18.2.2 for
Method D. Form a developers are applied as indicated in 4.5.18.2.2. Forms b
and c developers are mixed in accordance with the manufacturer’s instructions
to the maximum concentration recommended for uae and are appliedoby i~rsin~

the panela of 4.5.18.2.1. These panela are then air dried at 38 t 3 C (1OO
t 5°F) for 5 minutes. Form d developers are applied in accordance with
manuf acturer’s Inatructiona. The developera are then compared to the

appropriate reference developer for conformance tO 3.9. The developers are
also evaluated for conformance to 3.6.2.2 or 3.6.3.2 as appropriate.

4.5.18.3.2 Developers intended for use with Type 11 penetrant materials shall
be tested for sensitivity by processing the test panela of 4.5. 18.1.1 with the
VP/VE reference materials using the process parameters in 4.5.18 .1.2 for
Method B. The application and evaluation of the developers is as specified in
4.5.18.3.1.

4.5. 18.4 Solvent remover sensitivity. Solvent removers shall be tested for
sensitivity by processing the teat panels of 4.5.18 .2.1 with the FP-41D-4
reference materials using tha process parameters in Table V for Method C. ●
4.5.18.5 Special application developers and solvents. These materials are
tested with the material specified by the manufacturer in accordance with the

appropriate Process in 4.5.18.1.2 or 4.5.18.2.2. The results are compared to
the appropriate reference mstarials for conformance to 3.9.

4.5.19 Net content of aeroaol container. Net contents of the aerosol
container shall be determined as follows:

4.5.19.1 Remove valve protective capa and check the gross weight to the
nearest O.1 ounce (2.8 @) of each of the 10 containers selected at random
from each product in the family to determine tbe lightest and heaviest package
in the sample lot. Record the gross weight of the lightest and heaviest
container.

4.5. 19.2 Choose the lightest container and shake (the container) in a vrist
tvlsting motion for 15 seconds at the approximate rate of one complete cycle
per second.
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I

I

4.5.19.3 Smpty the lightest container in an upright position by depressing
the valve actuator until no additional product or gas is expelled. If any
product remains, it should be expelled as completely as possible by holding
the container in the hand vlth the valve actuatnr depressed and alternately
inverting the cnntainer, restoring it to an upright pnaition at approximately
two secnnd intervals until no additional product is delivered. Prior tn the
final exhausting perind, the cnntainer should be permitted to warm up tn
between 21-27°C (70-80”F). Fixturing may be used to depress the valve
actuator.

4.5.19.4 Rinse vith tap water and dry the exterior nf the container. If
valve actuator is removeble, remnve, clean and dry. Then replace the
actuator.

f+.5.19.5 Waigh the empty container to datermine the wet tare (weight of
container plus any product not expelled) .

4.5.19.6 Subtract a teat allowance of 1/8 ounce (3.5 gm) f?nm the wet tare to
obtain the corrected wet tare weight. (The test allowance ia provided to
represent the difference between tha amount delivered in normal usage and the

I amount delivered under the expelling procedure specified above. )

1.

4.5.19.7 Subtract the corrected wet tare weight from the grnaa weight to
obtain the adjusted net weight nf the lightest package.

4.5.19.8 If the adjusted net weight of the lightest packaga equale or exceeds
the declared net weight, the lot shall be considered satisfactory fur net
weight content. If the adjusted net weight of the lightest package is less
than the declared nat weight, the foregoing procedures (4.5.19.2 through
4.5.19. 7) will be repeated with the he~vie~t- containar. If the adjuet~d net
weight nf the heavieat package ia nut equal to the declared net weight plus
two percent, the entire lot shall be rejected. If the adjusted net weight is
more than two percent greater than the declared net weight, the following
additional steps shall be taken:

4.5. 19.9 The average nf the two corrected vet tare weights shall be the
standard tare weight for each nf the ramaining eight aamplea. Add the ntan-
dard tare weight to the required net weight and cnmpare the total with the
gross weights recorded fur each of the remaining eight srunplea. If the groaa
weighte of all of the eight remaining samplas exceeds the standard gross
weight, the lot shall be considered satisfactory for net weight content. If
one or more of the samplea is less than standard gross weight, the lot shall
be rejected for underfill. (The inapectnr is cautioned not to accept the tare

I weight nf a single container ae an average corrected wet tare. nor to accept
permanent or reference record of tares aa reliable. )
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4.5.20 Valve leakage. A filled aerosol container for each product shall be
tested for valve leakage in accordance with the procedure described in the
Chemical Specialties Manuf acturere Association Aerosol Guide and 4.5.20.1

0

through 4.5.20.3.

1 4.5.20.1 The valve shall be operated in several short bursts, wiped dry and
the container inverted and valve immersed in one inch of water at 21 t 3“C

(70 i 5“F) and held in this position by a clamping device for a period of one
hour. l!becontainer shall be rejected if a gas bubble appears after the first-.

I five minutes (1 gas bubble during the first 5 minutes is acceptable) and five
more containers of the same family randomly selected from the lot shall be
tested in a similar manner. If anyone of the group of five shova evidence of
leakage the lot shall be rejected.

I
I 4.5.20.2 If the six containers show no leakage from the test of 4.5.20.1, one

container shall be further teeted in accordance with 4.5 .20.3 for a volumetric
measurement of gas leakage.

4.5.20.3 Remove the actuator from one container and submerge the container,
in the upright position, in water. The top of the container shall be at leaat
4 inches below the water eurface. An inverted funnel above the container till “
be used to direct any leaking gae into an inverted and water filled 10 ml
centrifuge, tube as ahovn in Figure 3. Any gas leaking from the valve will
enter and rise into the tube. At the end of 48 hours the volume of gas ia
read and compared to the requirement of 3.10.2. The effects of beigbt of
water column, volubility of gas in water, ambient temperature change and water
vapor preeeure may be ignored aa the combined effects are slight. However, if
the propellant is knewn to be water eoluble (C02 or N20) tbe water in tbe
b,urette must be saturated initially with the propellant gas.

I 4.5.21 Water content. Water content of the hydrophilic emulsifier

I
concentrate shall be measured in accordance with either ASTM D 95 or
ASTN D 1744 for conformance to requirements of 3.5.4.2.

I
6.5.22 Inspection of packaging. ArIinspection of packaging to determine
conformance with specified requirement shall be performed. The lot ehall
consist of itams, packages, or shipping container as applicable. The unit of
product aball be one item, one package, or one shipping container, as
8ppliCable. Sampling shall be performed in accordance with MIL-STD-105 and
the inspection level shall be S-2.

I 5. ‘AcmG’NG

1 5.1 Packaging. Packaging shall be Level A or industrial practice as
specified (see 6.2)
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5.1.1 Packaging Level A.

5.1.1.1 Aerosol-type pressurized cans. Aerosol-type pressurized cans in the
size specified shall conform to Type IX, Cless 2 or 3 of PPP-C-96. The net
contents of the can shall be indicated in either ounces (avoirdupois) or
grams. The valve and activator shall be designed for dispensing-a fine
uniform spray. Cane containing suspended solids which may settle out shall
contain a ball which will facilitate agitating the solids into suspension.
Tvelve cans shall be packaged one layer in a fiberboard container conforming
to PPP-B-636, Type CF. class weather resistant. Cartons shall be furaiahed
with half-slotted, full height partitions and with top and bottom pads.
Partitions and pads ehall be fabricated of the ssme msterial ae the carton.
Cloeure shall conform to the requirements specified in PPP-E-636.

5.1.1.2 l-pint (470 cc) and l-gallon (3.8 1) size. One-pint (470 ml) or
l-~allon (3.8 1) cans shall conform to Tvue V. Class 4 of PPP-C-96. Inner

I
. . . . . -.

seals shall be furnished with all screw cap closures. Exterior protective
I coating of cana shall be in accordance with Plan A para 3.2.2.1 of PPP-C-96.
I Filled cana shall be packaged aa epecif ied in PPP-C-96.

5.1.1.3 S-gallon (19 1) size. Five gallons (19 1) of msterial ehall be

packaged in a Type 1, Class 4 pail in accordance with PPP-P-70fI. Exterior
color of the pail may be olive drab or black at the option of the contractor.

5.1.1.4 55-gallon (209 1) eize. Fifty-five gallons (209 1) of material shall
be packaged in a Type 1, Class A, DOT 5B, 18 gauge metal drum in accordance
with PPP-D-729 . Exterior color of the drum may be olive drab or black at the
option of tbe contractor.

5.1. 1.5 Developers, vet and dr~. Wet or dry developers shall he packaged in

a fiber drum in accordance with PPP-D-723. For wet developera, material shall
be packaged in a Type 11, Grade E, Class 3 drum. For dry developer, msterial.
shall be packaged in a Type 11, Grade A drum. The fiber drum shall be the
telescope type and drum cloaura shall be made by applying 2 inch (5O mm) wide
tape around the diameter of the drum to seal all mating surfaces. Inner
plastic bags shall be used for all dry developers. Closure shall be by heat
sealing or wire tie.

5.1.1.6 ~. Materials in aerosol-type pressurized cans, consisting of the
size, type and quantity ae specified for each kit, shall be packaged in one
layer in a claas veatber reeietant fiberboard carton confirming to PPP-B-636.
Cartons shall be furnished with half-slotted, full height partitions and with
a top and bottom pad. Partition and pads shall be nf the same grade and class
as the carton. Closure shall be as specified for weather resistant boxes in
accordance with the requirements of PPP-B-636.
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5.1.1.7 Manufacturers industrial practice. Material shall be packaged in
accordance with ASTM D 3951.

5.2 Packi~. Packing shall be Level A or commercial as apecified (see 6.2).

5.2.1 PaCklng Level A. Filled aerosol cans, (except kits) , packaged as

specified in para. 5.1.1.1 shall require no additional packing. One pint (470
cc) and 1 gallon (3.8 1) size container shall be packed in accordance with
PPP-C-96. Five gallon (19 1) pails, 55 gallon (209 1) metal drums, and fiber
drums shall require no additional packing.

5.2.2 Kits. Kits packaged as specified in 5.1.1.6 shall be packed in an
axterio=ntainer conforming to PPP-B-640. Gross weight of the exterior

I

~ ‘“
ahipping container shall not exceed 70 pounds (31.5 kg) .

5.2.3 Manufacturers industrial practice. Material shall be packaged in

I accordance with ASTM D 3951.

I 5.3 Marking. Marking shall be in accordance with MIL-STD-290 for Level B
requirements and in accordance with ASTM D 3951 for industrial practice. The
marking for unit containers shall include the manufacturer’s part number and
identificatinn number.

5.4 Palletizatinn. Nhen specified (see 6.2) container shall be palletized in
accordance with MIL-S’TD-147.

6. NOTES

(fiia section containa information of a general or explanatory nature that
may be helpful, but is not mandatnry. )

6.1 Intended usa. Penetrant inspection materials covered by this
specification are Intended fnr use in penetrant inspection nf parta and
assemblies when the material defects or discontinuities are open to the
surface. Penetrant inspection is particularly suited to materials which are
not ferromagnetic and for spot fnapection in araas where the uae of bulky
equipment requiring electricity for operation would be impractical.

6.2 Ordering data. Procurement documents should specify the follnving:

a. Title, numbar, and date of this

b. Claaaification and name of item

c. Unit quantity of each item.

specification.

or items desired.
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m d. Whether wet
condition (see 3.6.3).

MIL-I-25L35E

developers are to be furnished in the wet or dry

How mixing instructions far wet developers in the dry condition
are to be ~~aced on the container (see 3.6.3) .

f. Whether penetrants. emulsifiers, dye removers, end developers in
liquid form are to be fumisbed in bulk or in pressurized cans.

g. Size and type of container desired.

h. Selection of applicable levels of packaging and packing desirad
(See Section 5).

i. Wletber or not all Iteme should be purchased from the same
supplier.

1
I .I. Whether or not bulk material container identification is

required (eee 3.11).

1’
1.

I

;0

i

6.3 Reference materiale. Referenca materials may be obtained by contacting
WRDC/MLSA, WFAFB , OH 45433.

6.4 Qualification. With respect to products requiring qualification, awards
will be made only for such products as have, prior to the time eet for opening
of bids, been tested and approved for Incluaian in the applicable Qualified
Products List whether or not such products have actually been so listed by
that date, The attention of the euppliere is called to this requirement, end
manufacturer are urged to arrange to have the products that they propose to
offer to the Federal Government, cceted for qualification, in order that they

may be eligible to be awarded contracts or ordera for the products covered by
thie specification. The activity responsible for the Qualified Products List
la wRDC/MLSA, WPAFB, OH 45433, and information pertaining to qualification of
products may be obtained from that activity.

6.5 Definitions.

6.5.1 Emulsifier, hydrophilic. A water soluble liquid that when added

applied to an oil-like penetrant material makea tbe penetrant removable
surfaces with rinsing.

6.5.2 gmulsifier, lipophilic. An oil-eoluble emulsifier.

or
from

6.5.3 Near ultraviolet light. Ultraviolet light in the energy range of 3300
to 3900 Angstrom unite.
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6.5.4 System. A penetrant-emulsif ier combination, furnished by the same
manufacturer and qualified together. For Method A (water-washable) , the
system conaista ok the penetr~nt only .

6.5.5 Specific application. Denotes Method C removers and developers that
are qualified only for use with a specific penetrant.

6.5.6 Supplier. The organization that furnishes penetrant inspection
materials under contract co the Government or other using organization.

6.5.7 Material safety data sheets. Contracting officers will identify those
activities requiring copies of complete material safety data sheets prepared
in accordance with FED-STD-313. The pertinent Government mailing addreases
for submission of data are listed in appendix of FSD-S’IT)-313.

6.6 Supersedure informat ion. The following is a comparison of the .
classification used in this specification to the claaaification of the
superseded MIL-I-25135C. Note that the classification used in this revision
of the specification permits many more combinations of mathods and sensitivity
levels than the “C” revision claaaification. For example, Group IV was the
only fluorescent water-washable (Type I, Method A) category for the “C” -
revision. This revision allows 5 by using sensitivity level ae a classifier
(i.e. Type I. Method A, Levels 1/2, 1. 2, 3, and 4):

DESIGNATION IN DESIGNATION IN

MIL-I-25135C THIS SPF.CIFICATION

Group I Type 11, Method C
Group 11 Type 11, Method B and D
Group 111 Type 11, Method A
Group IV Type I. Levele 1/2, 1, 2 ,3, and 4 Method A
Group V Type 1, Level 2, Methoda B and D
Group VI Type 1, Level 3, Methods B and D
Group VIA Type 1, Level 3, Method D
Group VIB Type 1, Level 4, Method D
Group VII Type 1, Levels 3 and 4, Method C

6.7 Bulk mxterial numbering system. For bulk materials, a document based
bulk material numbering system should he incorporated on the exterior
container, if required by
examples of such a number

the
for

contract or purchaae
each product type:

order. The following are
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I

Penetrant: !325135PIA(l/2)-5~GL

L[k Container Size

Sensitivity Level

Method(a)

System Type

Smulaifier:

II I Material Type

IL Specification Number

1 Prefix B (Bulk Material
~dentification Number

25 11,(B)-55GL

IL

l-- Container Size

Method

I System Type

Material Type

I L Specification Numbar

L Prefix B (Bulk Material
Identification Number)

Developer: B25135Da-5LB

L
‘y_ Container Size

Form

Mate rial Type

S edification Number

31
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‘mover: [

,351-5~ ~:iner

Size

6.8 Subject terms (key word) listing.

Aqueous developer
Developer
Dry Developer
Dye
Emulsifier
Fluorescent dye
Hydrophilic emulsifier
Lipophilic emulsifier
Nonaqueous developer
Solvent remover
Visible dye

6.9 Changes frornprevious issue. Asterisks are not used in this revision to
identify changes with respect to the previous issue.

Custodians : Preparing activity:
Air Force - 11 Air Force - 11
Naw - AS

(Project 6850-1024)
Reviewers:

Air Force - 68, 99
Navy - SH
DLA - GS . DS

Users:
Navy - OS
Army - MS

32

.



MIL-I-25135E

D.ls-

-1 O,ln

+-

11.
-4, **

K -,.

.so-
L

J-
Lw

L

.

..

..

..

-maw
, o.aOs-

S. BEND DETAILS

A. DIMENSION DETAILS
(* O.O1”TOLERANCE EXCEPT THICKNESS)
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C. STRESSING DETAILS

FIGURE 1. Titanium hot salt stress corrosion panel .
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FIGURE 2. Penetrant removabi 1fty test apparatos.
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water level

centrifuge tube (calibrated)

funnel

aerosol container

FIGURE 3. Appratus for aerosol container
volumetric leakage.
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