
S A E  AMS*3L55C 83  E 83573LiO OOLL7Li ' i  'i F-2 S- la  

AEROSPACE 
MATE RI AL 

SPECIFICATION 

lhe Engineering = Resoume Fior 
r'Lipk" Advancing M i i i t y  
4 0 0  COMMONWEALTH DRIVE WARRENDALE PA 15096 

AMS 3155C 
Superseding AMs 3155B 

Issued 8-15-58 
Revised 7-1-83 

OIL, FLUORESCENT PENETRANT 
Solvent-Soluble 

1. SCOPE: 

1.1 - Form: This s p e c i f i c a t i o n  covers a petroleum-base ma te r i a l  i n  t h e  form of a 
fluorescent,  solvent-soluble o i l .  

1 . 2  Application: Primarily f o r  use  i n  f luo rescen t  pene t ran t  inspec t ion  of p a r t s  
and assemblies f o r  de t ec t ion  of sur face  d i s c o n t i n u i t i e s  and imperfections.  

2.  APPLICABLE DOCUMENTS: The following publ ica t ions  form a p a r t  of t h i s  
spec i f i ca t ion  t o  t h e  ex ten t  spec i f i ed  herein.  The la tes t  issue of Aerospace 
Material Spec i f ica t ions  (AMs) s h a l l  apply. The appl icable  i s s u e  of o the r  
documents s h a l l  be as spec i f i ed  i n  AMs 2350. 

2.1 SAE Publications:  Available from SAE, 400 Commonwealth Drive, Warrendale, 
PA 15096. 

2 .1 .1  Aerospace Material Spec i f i ca t ions  : 

AMs 2350 - Standards and T e s t  Methods 
AMs 3160 - Solvent, Petroleum 
AMs 4045 - Aluminum Alloy Sheet and Pla te ,  5.6Zn - 2.5Mg - 1.6Cu - 0.26Cr 

AMs 4375 - Magnesium Alloy Sheet and Pla te ,  3.OA1 - 1.OZn (AZ31B-O) 
AMs 6350 - S t e e l  Sheet, S t r ip ,  and Pla te ,  0.95Cr - 0.2OMo (0 .28  - 0.33C) 

(7075; -T6 Sheet, -T651 P l a t e )  

.(SAE 4130)  

2.2 ASTM Publications:  Available from American Society f o r  Testing and 
Materials, 1916 Race S t r ee t ,  Philadelphia, PA 19103. 

ASTM D93 - Flash Point by Pensky-Martens Closed Tester 
ASTM Dl30 

ASTM D270 - Sampling Petroleum and Petroleum Products 
ASTM D445 - Kinematic Viscos i ty  of Transparent anä Opaque Liquids (and t h e  

ASTM 01298 - Density, Spec i f ic  Gravity, o r  API Gravity of Crude Petroleum 

- Detection of Copper Corrosion from Petroleum Products by 
t h e  Copper S t r i p  Tarnish T e s t  

Calculation of Dynamic v i s c o s i t y )  

and Liquid Petroleum Products by Hydrometer Method 

SAE Technical Board rules provide that: "All technical reports, including standards approved and practices recom- 
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies 
is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com- 
mitment to conform to or be guided by any technical report. In formulating and approving technical reports, the 
Board and its Committees will not investigate or consider patents which may apply to the subject matter. Prospec- 
tive users of the report are responsible for protecting themselves against liability for infringement of patents." 

a 
Copyright 1983 Society of Automotive Engineers, Inc. 
All rights reserved Printed in U.S.A. 
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2.3 U.S. Government Publ icat ions:  Available from Comnanding Off icer ,  Naval 
Publ icat ions and Forms Center, 5801,Tabor Avenue, Phi ladelphia ,  PA 19120.  

2.3*1 Mil i tary Standards! 

MIL-S1D-290 - Packaging, Packing and Marking of Petroleum and Related 
Products 

3. TECHNICAL FU3QUIREMENTS : 

3.1 Material:  Sha l l  c o n s i s t  of o i l  or o i l - l i k e  components together w i t h  dye or 
o ther  add i t ives  necessary t o  provide a hydrocarbon-solvent-soluble, n i g h l y  
pene t ra t ing ,  f luorescent  penetrant  so lu t ion  having the proper t ies  spec i f ied  
i n  3.2. 

3.2 Propert ies :  O i l  s h a l l  conform t o  the following requirements; t e s t s  s h a l l  be 
performed o n  the product supplied and i n  accordance w i t h  spec i f ied  t e s t  
methods : 

Flash P o i n t :  Sha l l  be not lower than 150°F ( 6 5 O C ) ,  determined i n  
accordance w i t h  ASW D93.  

Toxicity:  The o i l  s h a l l  contain mater ia l  of not more than low tox ic i ty .  
The penetrant  s h a l l  not generate discomforting or i n ju r ious  vapors when 
used under normal operat ing conãi t ions.  

Solvent Solubi l i ty :  Sha l l  be  such t h a t  the d rop le t s  produced when 1 or 2 
drops of the penetrant  a r e  dropped i n t o  a beaker (250 - 400 mL) containing 
AMs 3160 petroleum so lvent  a t  room temperature s h a l l  d i sperse  immediately, 
leaving only a smoky appearance i n  the so lvent .  

Corrosiveness: Specimens of AMs 4 0 4 5  aluminum a l loy ,  AMs 4375 magnesium 
al loy,  and AMs 6350 low-alloy s t e e l  s h a l l  reveal no evidence of e tching,  
p i t t i n g ,  or corrosion products a f t e r  being exposed t o  a sample of the 
penetrant  so lu t ion  a t  122OF 2 2 (5OOC + i) i n  accordance w i t h  the t e s t  
procedure of ASTM D130.  
conducting s imi l a r  t e s t s  using t ap  water. 

Tarnishing s h a l l  be no grea te r  than t h a t  found by 

Deviations from. i n i t i a l  App roval:  After i n i t i a l  approval of a vendor's 
product,  subsequent shipments s h a l l  not deviate  from the o r i g i n a l  
c h a r a c t e r i s t i c s  i n  excess of the percentage l i s t e d  for  each of the 
following proper t ies :  

3.2.5.1 Gravi tyl  deg API: - +5%, determined i n  accordance w i t h  ASTM D1298. 

3.2.5.2 Kinematic Viscosity a t  100°F (38OC) , Centistokes:  - +lo%, determined i n  
accordance w i t h  ASTM D4 45. 

3.2.5.3 Fluorescent Brightness: Sha l l  be not l e s s  than 85% of t h a t  determined 
on the o r i g i n a l  penetrant  o n  which source approval was granted,  
determined i n  accordance w i t h  4.5.1.  Other t e s t  methods may be used 
when agreed upon by purchaser and vendor. 

2 
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3.2.5.4 Fluorescent S t a b i l i t y :  After reading the  specimens f o r  br ightness  as i n  
4.5.1.3 they s h a l l  be exposed t o  long wave u l t r a v i o l e t  (black l i g h t ) ,  
defined as the  i n v i s i b l e  r ad ian t  energy i n  t h a t  por t ion  of t h e  spectrum 
j u s t  beyond the  blue of t h e  v i s i b l e  spectrum having a wave length of 
between 3200 and 4000 Angstrom u n i t s  (3.2 - 4.0 x 1 0  nm). The i n t e n s i t y  
of the  l i g h t  s h a l l  be 510 - 850 FiW/cm2 i n  t h e  center  of t h e  

v beam approximately 15 in .  (380 mm) from t h e  specimen t o  be t e s t e d  when 
measured us ing  an  u n f i l t e r e d  i l lumina t ion  meter (See 8.3). After 
specimens are exposed t o  black l i g h t  f o r  60 min. + 5, they s h a l l  be read 
again on the  equipment used i n  4.5.1.3 t o  determine any loss i n  
brightness.  P r io r  t o  measuring the  exposed specimens, t he  equipment 
s h a l l  be restandardized, using t h e  unexposed master specimen. The 
f luorescent  s t a b i l i t y  of t h e  exposed specimen s h a l l  be not  less than  90% 
of the  unexposed specimens. 

3.2.6 Storage S t a b i l i t y :  A closed, f i l l e d  container  of penetrant  s h a l l  m e e t  t h e  
requirements of 3.2.1 through 3.2.5 a f t e r  being s to red  f o r  one year  a t  
60' - 100'F (15' - 40'C). 

4 e QUALITY ASSURANCE PROVISIONS : 

4.1 Responsibi l i ty  f o r  Inspection: The vendor of penetrant  s h a l l  supply a l l  
samples f o r  vendor's tests and s h a l l  be responsible  f o r  performing a l l  

required by 4.6. Purchaser reserves  t h e  r i g h t  t o  sample and t o  perform any 
confirmatory t e s t i n g  deemed necessary t o  ensure t h a t  t h e  penetrant  conforms 
t o  the  requirements of t h i s  spec i f ica t ion .  

Ø required tests. Resu l t s  of such tests s h a l l  be reported t o  the purchaser a s  

4.2 C las s i f i ca t ion  of T e s t s :  

Acceptance T e s t s :  Tests t o  determine conformance t o  requirements f o r  
f l a s h  po in t  (3.2.1), corrosiveness (3.2.4), and f luorescent  s t a b i l i t y  
(3.2.5.4) are c l a s s i f i e d  as acceptance tests and s h a l l  be performed on 
each l o t .  

Per iodic  T e s t s :  T e s t s  t o  determine conformance t o  requirements f o r  
t o x i c i t y  (3.2.2) and solvent  s o l u b i l i t y  (3.2.3) are c l a s s i f i e d  as  per iodic  
tests and s h a l l  be performed a t  a frequency se l ec t ed  by the  vendor unless  
frequency of t e s t i n g  i s  spec i f ied  by purchaser. 

Preproduction T e s t s :  T e s t s  t o  determine conformance t o  a l l  technica l  
requirements of t h i s  spec i f i ca t ion  are c l a s s i f i e d  as preproduction tests - -  

and s h a l l  be performed-on t h e  i n i t i a l  shipment of penetrant  t o  a 
purchaser, when a change i n  material or processing, o r  both, requires 
reapproval as i n  4.4.2, and when purchaser deems confirmatory t e s t i n g  t o  
be required.  

4.2.3.1 For d i r e c t  U.S. Mi l i ta ry  procurement, subs t an t i a t ing  test  da ta  and, when v requested, preproduction test material s h a l l  be submitted t o  t h e  
cognizant agency as d i r e c t e d  by t h e  procuring a c t i v i t y ,  t h e  cont rac t ing  
o f f i ce r ,  or the  request  f o r  procurement. 
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AMS3155C I 
4.3 Sampling: S h a l l  be i n  accordance with ASTM D270, un less  otherwise 

spec i f ied ;  a l o t  s h a l l  be a l l  pene t ran t  produced i n  a s i n g l e  production r u n  

presented f o r  vendor 's  inspec t ion  a t  one t i m e .  A l o t  may be packaged i n  
smaller q u a n t i t i e s  and de l ivered  separa te ly  under the  basic l o t  approval 
provided the l o t  i d e n t i t y  is maintained. 

Ø from the  same batches of raw materials under the  same f ixed  condi t ions and 

4 . 4 Approval: 

4 .4 .1  

Ø 

Sample penetrant  s h a l l  be approved by purchaser before penetrant  f o r  
production u s e  is suppl ied,  unless  such approval be waived by purchaser. 
R e s u l t s  o f  tests on production penetrant  s h a l l  be e s s e n t i a l l y  equivalent  
to  those on the  approved sample and s h a l l  not  devia te  i n  excess of l i m i t s  
spec i f i ed  i n  3.2.5. 

4.4.2 Vendor s h a l l  use ingredients ,  manufacturing procedures, processes,  and 
methods of  inspec t ion  on production penet ran t  which are e s s e n t i a l l y  the  
same as those used on the  approved sample penetrant .  
any change i n  ingredien ts  or i n  manufacturing procedures, vendor s h a l l  
submit fo r  reapproval a s ta tement  of the  proposed changes i n  material or 
processing, or both, and, when requested, sample penetrant .  Production 
penet ran t  made by the  revised procedure s h a l l  n o t  be shipped p r io r  t o  
r e c e i p t  of reapproval. 

I f  necessary t o  make 

4.5 T e s t  Methods: 

4.5.1 Fluorescent  Briqhtness:  

4.5.1.1 

Ø 

4.5.1.2 

4.5.1.3 

T e s t  Apparatus: S h a l l  be a pho toe lec t r i c  photofluorometer (Coleman 
#12C, Turner 110 or 111, 01: equiva len t ) ,  equipped with a W 
t ransmi t t ing ,  vis ible- l ight-absorbing primary f i l t e r  (Corning 7-39 or 
equiva len t )  which has  been sandblasted on the f ace  toward t h e  sample, a 
secondary f i l t e r  (Corning 3-132 or equiva len t ) ,  and re f lec tance  sample 
holder.  

Preparat ion of Specimens: 
pene t ran t  material and the pene t ran t  to  be tested s h a l l  be d i l u t e d  with 
a non-fluorescent vo la t i l e  so lvent ,  such a s  methylene ch lor ide ,  i n  
s epa ra t e  conta iners ,  i n  the ra t io  of one p a r t  sample to  nine p a r t s  
so lvent .  Both penet ran ts  s h a l l  be so luble  i n  the  same solvent .  The 
so lu t ions  s h a l l  be a g i t a t e d  and poured i n t o  sepa ra t e  wide-mouthed 
containers .  Immediately a f te r  t h e  so lu t ions  have been poured i n t o  the  
t es t  conta iners ,  test  paper specimens, Munktell 's N o .  5 or equivalent ,  
c u t  to  f i t  t he  sample holder fo r  t he  photofluorometer, s h a l l  be dipped 
i n t o  each so lu t ion ,  withdrawn, and held i n  a f i x t u r e  to  a i r  dry. When 
t h e  samples are dry,  they s h a l l  be placed fo r  5 min. 2 0.5 i n  a 
preheated oven a t  225OF 4- 5 (107OC i 3 ) .  Six paper specimens s h a l l  be 
prepared f o r  the referenge sample and f i v e  fo r  the  tes t  material. 

Small amounts of an approved reference 

T e s t  Procedure: 

4  
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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. 
the leaf of the specimen holder, insert into the instrument, and press 
the shutter button down. If, under the black light, the test specimen 
appears brighter than the reference specimen, adjust the aperture 
control on the instrument so that, by rotating the specimen holder, 
the peak reading on the meter will be near 50. Adjust the reading to 
near 100 if the reference specimen appeared to be brighter than the 
test specimen. When a peak reading is obtained, the stop screw may be 
installed at a point which will engage the pin in the rotated specimen 
holder. Installation of a stop screw is not essential if the specimen 
holder is rotated for each specimen and all readings are taken at peak 
of meter swing. 

Place the master specimen under 

4.5.1.3.2 Remove 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 blanking controls (BLK), adjust the 
instrument so that the meter reads zero. Replace the blank filter 
paper with the master specimen and reinsert into the instrument. 
Using the standard control (STD), set the instrument so that all 
readings will be taken in the upper two-thirds of the meter range and 
then remove the master specimen. Place the remaining specimens in the 
holder, one at a time, read each specimen on one side only, and record 
the results. The five reference specimens and the five test specimens 
should be read alternately to compensate for instrument drift. After 
all readings have been recorded, average the readings of the 
specimens. Compare the average of the test specimens with the average 
of the reference specimens to determine conformance to the brightness 
requirements of 3.2.5.3. 

4.6 

Ø 

4.7 

Ø 

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, when performed, to the periodic test 
requirements and, when performed, to the periodic 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 3155C, vendor's material designation, date of manufacture, 
and quantity. 

Resampling and Retesting: If any sample used in the above tests fails to 
meet the specified requirements, disposition of the penetrant may be based 
on the results of testing three additional samples for each original 
nonconforming sample. 
requirements shall be cause for rejection of the penetrant represented and 
no additional testing shall be permitted. Results of all tests shall be 
repor ted. 

Failure of any retest sample to meet the specified 

 
Distributed under license from the IHS Archive
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s3

15
5c

https://saenorm.com/api/?name=6dc7f74f7f7f1f962204495d232177fd

