d no commitment to conform to or be guided by

nd practices recommended, are advisory only. Their use by anyone engaged
mittees will not investigate or consider patents which may apply to the subject

or recommended practice, an

There is no agreement to adhere to any SAE stal

matter. Prospective users of the report are responsible for protecting themseives against liability for infringement of patents.’’

any technical report. in formulating and approving technical reports, the Board and its Com

SAE Technical Board rules provide that: ‘'All technical reports, including standards ap

in industry or trade is entirely voluntary.
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MAGNETIC PARTICLE INSPECTION

1. ACKNOWLEDGMENT: A vendor shall mention this specification number and its revision letter in

all quotations and when acknowledging purchase orders.

2. APPLICATION: To detect the presence of small grinding or quenching cracks, seams, nonmetallic

inclusiods, and other imperfections on and immediately below the surface ol magnetizable materials.

2.1 When this specification number appears on the drawing or is required by written i

netic p
surfacs
plating

mediat¢ly prior to plating. If surface treatments are to be applied,\an inspection ay be performed|
If surface treatments are of the type which may cause cracks, then an
inspectfion shall be performed after such treatments, using a{magnetic substance wjth a suitable

before jsuch treatments.

color.

tions dering manufacture of parts.

2.2 - Either fluorescent or nonfluorescent magnetic particle inspection may be used unle|

other i

3. WET PROCESS: Unless otherwise specified,\all materials and parts shall be inspe

process,
or part

3.1 Materi

rticle inspection shall be performed on parts which have been fully heat trdated and whose
s have been completely finish machined and electroplated when speeified, except that if

thickness is sufficient to prevent detection of defects, the inspection shall

This paragraph shall not be interpreted as prohibiting additional magnetic

5 specifically called for on the drawing or, in’other inspection procedure inst

using either the continuous or the residual method as warranted by the pari
Indergoing inspection.

b1s and Control:

3.1.1 Liqui
§  wateq]

3.1.2 Magn

i Vehicle: Shall besa light petroleum distillate similar in properties to AMS|
containing a suitable corrosion inhibitor.

btic Substance:: Shall be suitable for the purpose and in either paste or powd

be ca
subst

3.1.3 Suspension:

bable of being satisfactorily dispersed in the liquid vehicle. The concentrat
hnce in‘the suspension shall conform to 3.1.3.1 or 3.1. 3.2 as applicable.

(42.5
sion.

ss one or the

tructions, mag-

-performed im-

article inspec-

ructions.

pted by the wet

icular material

3160 or shall be

er form; it shall
on of magnetic

5. 0 centistokes

ngion: The v1scos1ty of the petroleum distillate vehicle shall never exceed

The paste suspensmn shall con51st of magnetm substance of adequate concentratmn in the
liquid vehicle to produce clear indications of imperfections with the magnetizing procedure, type

of paste, and examining method used.

3.1.3.1 Nonfluorescent Paste Suspension:

3.1.3.1.1

When petroleum distillate is used as the vehicle, a concentration of 1.0 - 1.
of solids per gallon of suspension as applied is recommended for the residual method; a
concentration of 1.5 - 2.0 oz by weight of solids per gallon of suspension is recommended

for the continuous method.

ng the suspen-

5 oz by weight
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3.1.3.1.2 When water is used as the vehicle, a concentration of 2.0 - 3. 0 oz by weight of solids per gallon
of suspension is recommended for the special water-suspendible paste; a concentration of 0.8 -
1.2 oz by weight of solids per gallon of suspension is recommended when the paste usually used
with petroleum distillate is used with a wetting agent.

3.1.3.2 Fluorescent Paste Suspension: When either petroleum distillate or water is used as the vehicle, a
concentration of 0.10 - 0. 20 oz by weight of solids per gallon of suspension is recommended with
either the special water-suspendible paste or the paste usually used with petroleum distillate.

3.1.4 Test of Suspension: Suspension shall be tested as often as necessary to maintain proper control; the
following is a satisfactory method.

3.1.4.1 After not less than 30 mm continuous pump circulation of the suspension, fill a 100 ml graduated
cylinder, rk with the suspension directly from the hose or
other device used for pouring it over the part in making a test, demagnetize, and-let stand for 30
min. or uhtil the solid matter is apparently all down. Decant as much of the clear|liquid as prac-
ticable without loss of magnetic substance. Refill the tube containing magnetic sukJstance, using
AMS 3160| solvent or other light hydrocarbon distillate or benzol for petroleum distfillate based sus-
pensions 3nd using water for water based suspensions, shake well, and-let stand 1 hr to settle out
a second fime. Read the volume of settled solids in the tube. Convertrthe volume [of settled solids
per 100 n]l of suspension to ounces of magnetic substance per galloh'of suspension by use of the
equation W = XV, where:

W = weighit of solids per gal of suspension.
X = multiplying factor from the table below.
V = volune of settled solids in 100 ml of suspension.

The value of X shall be as follows:

Type of Paste Type of Vehicle K
Nonfluorescent, distillate-suspendible Petroleum Distillate 15
Nonfluorescent, distillate-suspendible Water 110
Nonfluorescent, water-suspendible Water 116
Fluorescent, distillate-suspendible Petroleum Distillate 10
Fluorescégnt, distillate-suspendible Water 1,0
Fluorescént, water-suspendible Water 110

This test [shall not beconstrued to represent a measure of the total amount of maghetic substance
present if the tank,-much of which may be lying unmixed on the bottom.

3.1.4.1.1 Other mqthodsof test which produce equivalent results may be substituted for the labove method.

3.1.4.1.2 Water based suspensions shall be tested to ensure presence of corrosion inhibitor and wetting agent
by "water break", chemical analysis, or other suitable method.

3.1.5 Renewal of Suspension: A suspension shall be discarded and replaced before the vehicle exceeds a vis-
cosity of 5. 0 centistokes (42.5 SUS) or when it becomes discolored by oil or contaminated with lint or
other foreign substance to the extent that proper distribution and concentration of the suspension or the
intensity, character, or definition of the deposit of the magnetic substance is affected.

3.2 Operation: The suspension shall be applied to the magnetized part by flowing from a hose, pouring, or
immersion, either while the magnetizing current is flowing (continuous method) or after the part has been
magnetized and the current turned off (residual method).

4. DRY PROCESS: May be used when permitted by the Inspection and Engineering Departments for special
applications where it might offer certain advantages.
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4.1

4.2

5.

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

5.10
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Material: The magnetic substance shall be a dry powder suitable for the intended purpose.

Operation: The powder shall be sprayed or dusted directly on the part and the part lightly tapped or
otherwise vibrated in order to obtain efficient distribution of the powder. Care shall be exercised to
avoid excessive use of powder as such use will interfere with effective indication of defects. Care shall
be used in removing excess powder to avoid disturbing indications present. The most effective magnetiz-
ing method shall be used.

PROCEDURE:

Magnetic particle inspection shall be performed on a part in such a manner as to ensure satisfactory de- .
tection of all imperfections. A complete inspection test shall consist of one or more distinct magnetiz-
ing, inspection, and demagnetizing operations so conducted that the lines of force will be approximately
at right ajigles To afy discomIMuIty that Ay be I the part:

When the|fluorescent magnetic particle process is used, the parts shall be examined in a darkened area
under suifable 'black light'.

The surfdces of all materials and parts shall be properly cleaned to freethem from ojl, grease, dirt, or
other confamination which might interfere with the proper distributioniand concentration or with the inten-
sity, character, or definition of the deposit of the magnetic substance.

Oil holes|and other openings which lead to areas from which the magnetic substance chnnot be easily re-
moved should be plugged with grease or similar nonabrasive'material readily soluble [in engine oil, before
the part is magnetized.

Direct ¢
alternatit

rent, as produced by batteries, generators; or rectifiers, shall be used for magnetizing unless
g current is proven to be satisfactory for specific applications.

The magietic field shall be induced in a part'by one or more methods and in various directions. The two
methods ised to produce such magneticfields are: (1) Bipolar or Longitudinal, (2) Clrcular. The longi-
tudinal mlethod is produced by placing d.part between the poles of an electromagnet or|within a solenoid
coil. Thp circular method is prodiuced by passing a high amperage, low voltage current through the part
a conductor which might be placed through an opening in the part. The magnetic field shall be
of suitable intensity and direetion to reveal all indications which might be cause for rejection. The mag-
tance shall be applied to the magnetized part of the wet process, unless the|dry process has

ent used for, magnetizing should not be such that saturation results. Size and shape of parts under

tions of the parf In some cases it may be necessary to magnetize a part by sections|to produce the
dénsity and to prevent misinterpretation of the resulting indications. Satyration may be iden-

tified by exéessive-a rrulation i : igh ecti by pronounced in-

dication of grain flow.

It may be feasible to magnetize several parts simultaneously in the same magnetic field. This may be
done by placing several parts in a coil in the same position or by means of a conductor placed through a
hole in the parts. An example of this method would be placing a number of nuts, washers, etc. on a bar
conductor.

Parts shall be satisfactorily demagnetized after each magnetizing and inspection operation, unless sub-
sequent magnetizations are of sufficient intensity to mask the effects of the preceding magnetizations.
Parts shall be satisfactorily demagnetized after the final inspection.

The inspected parts shall be cleaned at this or some subsequent stage to remove the retained magnetic
substance and any material used to plug oil holes.
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