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1. SCOPE:
1.1 Form:
This specification covers a stable, non-corrosive oil or oil-like substance together with a dye or
additives necessary to provide a water-washable, highly-penetrating fluorescent solution.
1.2 Application:

21

211

2.2

2. APPLICABLE

The following ¢
issue of Aeros
publications s

Primarily for puse in penetrant inspection of parts and assemblies for detection of su
discontinuities and imperfections.

DOCUMENTS:

face

ublications form a part of this specification to the extent specified herejn. The latest
ace Material Specifications (AMS) shall apply:»The applicable issue of other
Il be as specified in AMS 2350.

SAE Publicafions:

Aerospace
AMS 2350
AMS 4045

AMS 4375
AMS 6350

Material Specifications:

Standards and Test Methods

Aluminum Alloy Sheet.and Plate, 5.6Zn - 2.5Mg - 1.6Cu - 0.26Cr (70

-T651 Plate)

Magnesium Alloy<Sheet and Plate, 3.0Al - 1.0Zn (AZ31B-0)
Steel Sheet, Strip,) and Plate, 0.95Cr - 0.20Mo (0.28 - 0.33C) (SAE 4

ASTM Publications:

Available from American Society for Testing and Materials, 1916 Race Street, Phila

19103.

75; -T6 Sheet,

130)

jelphia, PA

ASTM D91
ASTM D93
ASTM D95
ASTM D129
ASTM D130

ASTM D287
ASTM D445

ASTM D808

Precipitation Number of Lubricating Oils
Flash Point by Pensky-Martens Closed Tester

Water in Petroleum Products and Bituminous Materials by Distillation

Sulfur in Petroleum Products (General Bomb Method)

Detection of Copper Corrosion from Petroleum Products by the Copper Strip Tarnish

Test

API Gravity of Crude Petroleum and Petroleum Products (Hydrometer Method)
Kinematic Viscosity of Transparent and Opaque Liquids (and the Calculation of

Dynamic Viscosity)
Chlorine in New and Used Petroleum Products (Bomb Method)
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2.3.1

3.1

3.2

3.2.1

3.2.2

3.2.3

3.2.3

3.2.3

3.2.3

3.2.3

3.2.3

3. TECHNICAL R

2.3 U.S. Government Publications:

Available from Commanding Officer, Naval Publications and Forms Center, 5801 Tabor Avenue,

Philadelphia,

PA 19120.

Military Standards:

MIL-STD-7

Material:
Shall be com
necessary to
in 3.2.

Properties:

Penetrant sh
supplied and

Flash Point

EQUIREMENTS:

b4 Parts and Equipment, Procedures for Packaging and Packing of

posed of suitable oil or oil-like components togetherayvith' a dye or othen additives
provide a stable, highly penetrating, fluorescent sglution having the pro

bll conform to the following requirements; tests shall be performed on the penetrant
in accordance with specified test methods:

. Shall be not lower than 1503E (65°C), determined in accordance with|]ASTM D93.

Water Confent: Shall be not greaterthan 1.0%, determined in accordance with AS[TM D95.

intended purpose and with adequate ventilation.

After initial ppproval of vendar’s product as in 4.4.1, subsequent shipments shall n
the preproduction test values/for the following characteristics in excess of the pergentages
indicated:
.1 Gravity, deg API 5% ASTM D287:
.2 Viscosity,| Kinematic at 100°F +10% ASTM D445
(38°C), Centistokes
.3 Precipitation Number +10% ASTM D91
.4 Sulfur Content, residue, max 1% ASTM D129
.5 Halogen Content, residue, max 0.25% ASTM D808

3.2.4 Toxicity: The penetrant shall have no adverse effect on the health of personnel when used for its

perties specified

ot deviate from
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3.2.5

3.2.6

3.2.7

3.2.8

3.2.9

w
N
—
()

3.2.11

3.2.12

3.2.13

3.2.14

3.2.15

3.2.16

Water Solubility: Shall be such that the droplets produced when 1 or 2 drops of the penetrant are
dropped into a beaker of water maintained at 100°F £ 5 (38°C + 3) shall disperse immediately,
leaving only a smoky appearance in the water. There shall be no separated oil on the surface.

Color: Shall be predominantly green when examined by reflected white light, yellow by transmitted
light, and yellowish-green under black light.

FIuorescenl Brightness: Shall be not less than 90% of that found in the original-piq

source app
used when

roval was granted, determined in accordance with 4.5.1. Other test me
agreed upon by purchaser and vendor.

Fluorescent Stability: The fluorescent stability of the exposed specimens shall be 1

90% of the

same specimens before exposure, determined in accordance with 4.5.

Temperatuie Stability: Penetrant shall not separate or precipitate after each of two

-4° to +150

Resistance
of fluoresce

°F (-18° to +66°C).

to Acids: Penetrant shall tolerate the addition of at least 2%
nt brightness below 50% of initial value.

Fluorescent Dye Content: Shall conform to the'spot diameter tolerance of 5.0 - 6.9

sensitivity 3

nd less than 5.0 mm for high sensitivity, determined by the Meniscus N

Electrical Resistance: Shall be greaterthan 20 megohm-centimetres.

Washability
of a part or
steel after g
cold tap w

coating wit

Water Toler

: Penetrant shall beswater washable and leave no residual fluorescenc
test panels of AMS-4045 aluminum alloy, AMS 4375 magnesium alloy,
oaking 20 min. £ in the penetrant, draining 15 min. £ 1, rinsing for 60
er spray at)30 - 60 psi (310 - 515 kPa) directed at a 45 deg angle to th
applicable developer, and examining under black light and white light

ance:Penetrant for use in open tanks, after being mixed with up to 5%

duct on which
thods may be

ot less than
D |

8-hr cycles of

mm for medium
lethod.

p on the surface
and AMS 6350
Osec.x5ina
e part, drying,

py volume of tap

water, shall

show no evidence of gelling, separation, coaqulation, effect on washa

ility, or

impairment in its ability to detect defects in standard reference samples of materials.

Corrosiveness: Specimens of AMS 4045 aluminum alloy, AMS 4375 magnesium alloy, and

AMS 6350 steel shall reveal no evidence of etching, pitting, or corrosion products after being
exposed to a sample of the penetrant solution at 122°F + 2 (50°C £ 1) in accordance with the test
procedure of ASTM D130. Tarnishing shall be no greater than that found by conducting similar

tests using

tap water.

Storage Stability: A closed, filled container of each penetrant submitted for preproduction approval
shall meet the requirements of 3.2.1 through 3.2.15 after being stored for one year at 60° - 100°F
(16° - 38°C).
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3.3 Quality:

Penetrant, as received by purchaser, shall be uniform in quality and condition, homogeneous, and
free from contaminants and foreign material detrimental to its use or function.

4.1

4.2

4.2.1

422

423

423

The vendor o

4.6. Purchag

A

4. QUALITY ASSURANCE PROVISIONS:

Responsibilit

performing al
necessary to
Classification

Acceptance
content (3.1
washability
performed

Periodic Te
color (3.2.6
fluorescent
classified a
frequency ¢

Preproduct
specificatio
shipment o

requires reapproval as in 4.4.2, and when purchaser deems confirmatory testing t

5 periodic tests and shall be performed at a frequency selected by the

/ for Inspection:

f the penetrant shall supply all samples for vendor’s tests and Shall be
required tests. Results of such tests shall be reported to the-purchase
er reserves the right to sample and to perform any confirmatory testing
ensure that the penetrant conforms to the requirementsyof this specific

of Tests:

Tests: Tests to determine conformance to requirements for flash poin
p.3.4), halogen content (3.2.3.5), water solubility (3.2.5), fluorescent bri
(3.2.13), and corrosiveness (3.2.15) are classified as acceptance tests
bn each lot.

5ts: Tests to determine conformance to requirements for precipitation n
, fluorescent stability (3.2.8), temperature stability (3.2.9), resistance ¢
dye content (3.2.11), electrical resistance (3.2.12), and water tolerance

f testing is specified:by purchaser.
on Tests: Tests to determine conformance to all technical requirements

h are classified as preproduction tests and shall be performed prior to g
F the penetrant to a purchaser, when a change in material or processing

responsible for
r as required by
deemed

ption.

(3.2.1), water
phtness (3.2.7),
and shall be

imber (3.2.3.3),
acids (3.2.10),
(3.2.14) are
endor unless

of this

r on the initial
), or both,

D be required.

For direct

U:S. Military procurement, substantiating test data and, when requeste

i, preproduction

test material shall be submitted to the cognizant agency as directed by the procuring activity, the
contracting officer, or the request for procurement.



https://saenorm.com/api/?name=fc6cfd99e66f6aeff6f57b396cf83850

SAE

AMS3156E

Page 7 of 10

AMS 3156D

SAE

AMS 3156D

4.3

441

4.4.2

4.5.1

4511

451.2

Sampling:

4.4 Approval:

Sample pe
unless suc
essentially

Vendor shall use ingredients, manufacturing procedures, processes, and methods

production
penetrant.

in manufac
changes in

penetrant made by the revised procedure shall not be shipped prior to receipt of re

4.5 Test Methodsq:

Fluorescen

Test Appa

equipped

on the sid

holder or

Preparati
to be test

{

pproval prowded the lot identity is maintained.

etrant shall be approved by purchaser before penetrant for-production
approval be waived by purchaser. Results of tests on‘production pen
equivalent to those on the approved sample.

penetrant which are essentially the same as*those used on the approvs
If necessary to make any change in ingredients, in type of equipment fqg
uring procedures, vendor shall submit for reapproval a statement of thg
material or processing, or both, andpwhen requested, sample penetra

[ Brightness:

ratus: Shall be a photoelectric photofluorometer, Coleman #12C or eq
with a Coleman.B-1-S primary filter (Corning 5874 glass) which has be
e toward thesample, a Corning CS-3-132 secondary filter, and reflects
equivalent.

bn_6f~Specimens: Small amounts of an approved reference penetrant a

Sufficient penetrant shall be taken at random from each lot to perform all required tests. The number
of determinations for each requirement shall be as specified in the applicable test procedure or, if not
specified therein, not less than three. A lot shall be all penetrant produced in a single production run
from the same batches of raw materlals under the same flxed condltlons and presented for vendor’s
inspection at
the basic lot @

separately under

use is supplied,
btrant shall be

of inspection on
bd sample

r processing, or
p proposed

nt. Production
approval.

livalent,
en sandblasted
nce sample

nd the penetrant

bd_shall be diluted with a non-fluorescent volatile solvent, such as meth

ylene chloride,

in separate containers, in the ratio of one part sample to nine parts solvent. Both penetrants shall
be soluble in the same solvent. The solutions shall be agitated and poured into separate wide-

mouthed

containers.

Immediately after the solutions have been poured into the test containers,

test paper specimens, Munktell’s No. 5 or equivalent, cut to fit the sample holder for the
photofluorometer, shall be dipped into each solution, withdrawn, and held in a fixture to air dry.
When the samples are dry, they shall be placed for 5 min. £ 0.5 in a preheated oven at 225°F £+ 5
(107°C % 3. Six paper specimens shall be prepared for the reference sample and five for the test

material.
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451.3 TestProcedure:

4.5.1.3.1 Under black light, compare the reference sample specimens with the test material specimens,
then use one of the reference specimens as a master for setting the instrument. Place the
master specimen under the leaf of the specimen holder, insert into the instrument, and press
the shutter button down If, under the black Ilght the test speC|men appears brighter than the
referenge-speeimen—adiustthe-ape g yFotating the
specimen holder, the peak readlng on the meter will be near 50 Adjust the réadling to near 100
if the reference specimen appeared to be brighter than the test specimernvy)When a peak
reading|is obtained, the stop screw may be installed at a point which will engage the pin in the
rotated jspecimen holder. Installation of a stop screw is not essentiahif’'the spefgimen holder is
rotated [for each specimen and all readings are taken at peak of meter swing.

4.5.1.3.2 Remov¢ the master specimen from the holder, place a clean/blank piece of the¢ same type of
filter paper in the holder, and reinsert into the instrument)) By means of the blahking controls
(BLK), adjust the instrument so that the meter reads zéro. Replace the blank filter paper with
the magter specimen and reinsert into the instrument:’Using the standard congrol (STD), set
the instfument so that all readings will be taken ipthe upper two-thirds of the meter range and
then rejnove the master specimen. Place the remaining specimens in the holdgr, one at a time,
read each specimen on one side only, and record the results. The five reference specimens
and thelfive test specimens should be read\alternately to compensate for instrument drift. After
all read|ngs have been recorded, average the readings of the specimens. Compare the
average of the test specimens withthe average of the reference specimens to|determine
conformpance to the brightness requirements of 3.2.7.

4.5.2 Fluorescent Stability: After reading the specimens for brightness as in 4.5.1, they shall be exposed
to black light, defined as the-invisible radiant energy in that portion of the specimen|just beyond the
blue of the yisible spectrum, having a wave length of 3200 - 4000 Angstrom units {320 - 400 nm).
The intensity of the lightshall be 90 - 150 ft-candles (970 - 1615 Ix) in the center of the beam,
approximately 15 in{(375 mm) from the specimen to be tested, when measured usjng an unfiltered
Weston #703 illumination meter or equivalent. After the specimens have been exposed to black
light for 1 hf £ 04, they shall be read again ont he equipment used in 4.5.1.3 to defermine any loss
in brightnegs-_Prior to measuring the exposed specimens, the equipment shall be|restandardized,
using the unexposed master specimen.

4.6 Reports:

The vendor of the penetrant shall furnish with each shipment three copies of a report showing the
results of tests to determine conformance to the acceptance test requirements and stating that the
penetrant conforms to the other technical requirements of this specification. This report shall include
the purchase order number, lot number, AMS 3156C, vendor’s material designation, lot number, date
of manufacture, and quantity.
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