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AERONAUTICAL MATERIAL SPECIFICAT[OH AMS ZG4OC 
Society of Automotive En~ineers, Inc. 

29 West 39th-Streek 	, 	 l..~ed s-13-40 
.New York City 	

R~~~s~d s-1 s-so ~ 

I~'lAGNETIC PARTICLE INSYECTIOrd 

1. ACKT~10`v'iLEDG1:'~PdT: ',A vendor shall mention this specification _number 'and its revision 
lettor in all quotations and when aEknowledging purchase orderl~: 

2. ANPLICATI~N: To detect the presence of small ~rindin~ or quenching cracka, seams, 
. non-~neta ic inclusions, and other defects ~on and immodiately~below the surface of 

ma~ne~izablo materials. 	~ 

2.1 When t~iis specification number appears on the drawing:,or is required by written. 
instructions, m~.gnetic particle irispection shall be performed on parts which have 
been fully heat treated and whose surfaces have been completely finish machined 
and electroplated when specified, except that if platirig thio}.~ess is sufficient 
to prevent detection of defects, the inspection sha].1 be performod'immediately 
prior tb"plating. If surface treatment"s are to be applied, an inspection may be ' 

- performed before such treatments. If surface .  treatments are of the type which 
may cause cracks, the~n an inspection shall ba. performed after such treatments, 
using a tnagnetic substance with a suitable color. Th'is p~,ragraph shall not be 
interpreted as prohibitin~ additional magnetic partiale inspections during 
manufacture of parts. 

2.2 Eithar fluorescent or non-fluorescent magnetic particle. inspection me~y be used ' 
unless one or .the other is specifically called for on the drawing or in other 
inspection procedure instructions. 	 • 

3. ~lET PROCESS: , All riatarials and parts shall be inspected by the a~tet. ~rocess, unleas 
otherwise specified, using either the continuous or the residual r,iethod e~s 
warranted by the particular material or ~art undergoing inspection. 

3.1 Itiaterials and Control: 

3.1.1 Liquid Vehicle: Shall be a light petroleum.distillate conforming to AMS 3160 
or equivalont. 	 ~ 

3.1.2 I~~a.~netic Substance: Sha.11 be suitable for the purpose and, preferably in the 
fo rm of a paste, but dry powder may be used provided satisfactory dispersion 
in the liquid veYiicle is effectad. The ma~netic substa.nce shall conform to the - 
requirements of either 3.1.3.1 or 3.1.3.2. 

3.1.3 Suspension: The viscosity of the vehicle po rtion of the suspension shall never 
exceed 5.0 centistokes, (42.5 S.U• Sec), at operating tempe rature. Suitable 
means shall be provided for agitating the suapension. . 	 ~ 

3.1.3.1 The non-fluorescent paste suspension shall consist. of m~.gnetic substa.nee of 
sufficient concentration in the liquid vehicle.to provide 1.0 -"1.4 ounces by 
weight of solids per gallon of suspension as applied. 
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3.1.3.2 The fluorescent paste suspension sh~ll consist of fluorescent magnetic sub-,., 
stance of sufficient concentration in the liquid vohicle to provide 0.10 - 0.~0 
ounces by ~weight of selids per gallon of suspension as applied. 

3.1.4 ,  Test of Suspension: The suspension shall be tested as often as nscessary to 
mainta.in proper control; the follovring is a satisfactor,y r~ethod. 

3.1.4.1 Fill a 100-m1 graduated cone o r pea r-shaped~centrifuge tube to the 104-m1 mark 
vrith the suspension directly from the hose or other device used for pouring it 
over the part in making a.test, dema.gnetize, and let it stand~fo r 30 minutes, 
or until the solid matter is apparently all dov~m. Decant the clear liquid as~ 
far as practicable without loss of magnetic substanco. Rsfill the tube con- 
tai.ning magnetic substance with a suitable hydrocarbon sc:lvent suoh as AP,LS 
3160 or benzol, shake vrell and let stand one .hour to. se~tle out a second time. 
Read the volume of the solids in the tube. A volume of 1.7 - 2.4 ml of rwn- 
fluo rescent magnetic substan ce as solids is.equivalant to~a concentration oY 
approximately 1.0-1.4 ounces by woight of solids pe r gallon of suspension. A 
volume of 0.09 - 0.20 ml of fluorescent ma~ns tic substance as solids is equiva- 
lent to a concant~a.tion of approxima.tely 0.10 - 0.20 ounces by weioht of solids 
per gallon of sus.pension. This test she.11 not be construed to represent.a 
iaeasure of the to~al amount of the magnetic substQnce present in the tank, much 
of which r.~ay be lying un~ixed on..the bottom. 	. 

Note: Othsr methods of test vrhicYi produce equivalent results m~ .y. .be substitu- 
ted f'or. tYi+e above method. 

3.1.5 Renewal of Suspension: A suspension shall be discarded and replaced before the 
. vehiclo exceeds a viscosity of 5.0 centistokes, (42.5 S.U. Sec), or vrhen it 

becomss discolored by oil • or conta.minated with lint or other foreign•.substance 
to the extent that proper distribution and concentration of the suspension or tiv 
'intensi~y, characte;r or definition of the deposit of i;he ma~netia. substa.nce are 
af~'ected. . 	, 

3.2. Operation: The suspension shall be applied to the magnetized part by flowing from 
~ a hose, pouring or irrmiersion, either whilethe'magnetizing current is flowing (the 

continuous method~, or after the part has been ma.gnetized and the current turned 
off (the residual m~thod) . 

4. DRY PROCESS: F~Say be used when permitted by the Inspection e.nd Engineering Depart- 
mants for special applications where it mig~ht offer certa.in~ advantages. 

4.1 h~ate rial : The magne tic sub s tance shal l be suitable f o r the pu rpo se and in the 
form of a dry powder.. 	 - 

~.2 Operation: The powder ehall be. sprayed or dusted directly on the part and lightly 
tapped or othena~ise vibrated in order to obtain efficient distribution. Care shal' 
be exercised in avoiding excessive use of powder as such use will interfere with 
effective indication af defects. Care shall.be  used in removing excess powder to 
avoid disturbing indications present. The most effective magnetizing method shall 
be used. 
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5. PI~CLWRE: 

5.1 P:Ta.gnetic particle inspection shall be performed on a part in such a ma.nner as to 
ensure satisfactory detection of all defects. A complete inspection test shall 
consist of one or more distinct magnatizing, ins~ection and dema~netizing opera} 
tions so conducted that the lines of forca will be approxima,tely at right angles to 
any discontinuity that may be in the part. 

5.2 V~(hen the fluorescent magnetic particlo process is used, the parts shall be examined 
in a darkened area under suita.ble '~ble~ck li~ht". 

5.3 ~The ~urfauea of all ma.te rial s And garts shall be pro pe rly cl eane d to f ree them 
- from oil, grease, dirt, or othe.r contamination which might intorfere vaith the 

proper distribution and concentration, or ~rrith the intensity, charaeter, or 
definition of tYie deposit of the magnetic ~subs~tance. 

5.4 Qil.holes and othe r openings which lead to areas f rom which the magnetic substance 
cannot be easily removed should be plugged vn th ~rease, or similar non-abrasive 

mate rial.  readily soluble in engine oil, before.the part is magnetized. 

5.5 Direct current, as produced by batteries, generators, or rectifiers, shall be used 
for ma.gnetizing unless alternating current is proven to be satisfactory for speci.- 
fia applications. 

5.6 The magnetic field shall be induced in a pa.rt by one or more methods and of vary- 
ing directions. The two methods used to produce such magnetic fields are: (1~ - 
Bi-Polar or Longitudine~l, (2) Circular. The longitudinal x~ethod is produced by 
placing s~ part between the poles of an electro-,magnet. or within a solenoid coil. 
The circular method is produced by passing a high a.mperage, low volta.ge current 
through the part or through a,conductor which might be placed through an opening 
in the part. The rna~netic field shall_be of suitable intensity and direction to 
reveal all indications which might be aause for. rej.ection. The m~.gnatic substance 
shall be applied to tha magnetized part by the wet process, unless the dry process 
has been specifically approvecl for certa.in speci~.l conditions. 

5.? Tha aurrent used for m~.gnetizing should not be such that saturation results. Size 
and shape of parts under test must be considered and current of satisfac.tory value 
selected to adequately magnetize various secti.ons of . the pe.rt. In some cases it 
may b~e necessary to magne~ize a part by seations to ..produce the proper flux densit 
and to prevent mi.sinterpretation of the resulting indications. Saturation may be 
ideritified by exoessive accumulations of magnetic subste.nae at sli~t chmnges of 

. section or pronounaed indication of grain flow. 

5.8 It may be f'easible to magnetize several parts e3u~itil~St~"OUB.Iy in ths same ma.gnetic 
field. This may be done by placing sevaral parts in a aoil in the same position 
or by means of a conductor placed through a hole in the part. An sxample' of this 
raethod would be plao'ing a number of nuts,. washers, eta. on a bar conduotor. 	. 

5.9 Parts shall be satisfactorily demagnstized. after each me~gnetizing and inspection 
operation, unless subsequent ma.gnetizations are of sufficient intensity to mask 
the effects of the preceding magnetizations. P~rts shall be satisfactorily 

~ demagnetized after the final inspection. 

5.10 The inspected parts sball be cleaned at this or some subsequent sta~e to rem4ve 
the retained magnetio substance, and any ma.terial used to plug oil holes. 
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