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MAGNETIC PARTICLE INSFECTION
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1. ACKNOVLEDGMENT: ' A vendor shall mentlon this speclflcatlon number and its revision
letter in all quotations and when acknowledging purchase order&.

2. APPLICATIDN To detect the presence of small grlndlng or quenching cracks, seams,
Non-metallic 1nclus1ons, and other defects on and immediately ,below the surface of -
magne¥1

2.1 When this specification number appears on the drawing.or is required by written’
instrugtions, magnetic particle inspection shall be performed on|parts which have
been fillly heat treated and whose surfaces have been completely flinish machined
and ele¢ctroplated when speclfled, except that if plating thicknegs is sufficient
to preyent detection of defects, the inspection shall be performgd immediately
prior to plating. If surface treatments are to be applied, an inspection may be

performed before such treatments. If surface treatments are of the type which'
may cayse cracks, then an inspection shall be performed after sugh treatments,
using § magnetic substance with a suitable color. This paragraph shall not be
interpreted as prohibiting additional magnetic particle inspectiqns during -
manufa¢ture of parts. : .

2.2 Either|fluorescent or non-fluorescent magnetic particle inspecficn may be used -
' unless|one or the other is specificelly called for on the drawing or in other

inspection procedure instructions.

otherwise specified, using. either the continuous or the residual method as

3. WET PROGESS: All materials and parts shall be inspectéd by the m&:Aﬁrocess, unless
warrant¢d by the particular material or part undergoing inspection.

2.1 Materials and Control

3.l.1 Liquid Vehigle:~ Shall be a llght petroleum dlstlllate conform.ng‘to AMS 3160
or equivalents

3.1.2 lagnetic Substance: Shall be suitable for the purpose and preferably in the
. formlefia paste; but dry nnwdguwm_plom_dﬁd_s&jm ry dlspers:Lon
"in the liquid vehicle is effected. The magnetic substance shall conform to the -
" requirements of either 3. 1.3.1 or 3. 1342,

3ele3 Susgen51on- The v1sc051ty of the vehicle portion of the suspension shall never
exceed 5.0 centistokes, (42.5 SeUe Sec), at operatlng temperature. Suitable
means shall be provided for agltatlng the suspension. . ’

3ele 3.1 The non-fluorescent paste suspen51on shall consist of magnetic substance 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 shall consist of fluorescent magnetic sdbﬁg,
stance of sufficient concentration in the liquid vehicle to provide 0.10 -~ 0.20
ounces by -weight of solids per gallon of suspension as applied.

3ele¢ Test of Suspension: The suspension shall be tested as often as necessary to

maintain proper control; the follow1ng is a satlsfactory me thod.

3e 1.4 1 Fill a 100-ml graduated cone or pear=shaped centrlfuge tube to the 100~ml mark

with the
over the
or until

far as practicable without loss of magnetic substance. Refill the tube con-
taining magnetic substance with a suitable hydrocarbon sclvent such as AMS

3160 or benzol, shake well and let stand one .hour to sattl econd time.
Read the |[volume of the solids in the tube. A volume of 1.7 - 2,4 ml of non-

fluorescd
approximg
volume of

‘lent to 8 concentration of approximately 0,10 - 0.20 ouncés by weil

per gallg
measure- g
of which

Note: O0Of
ted for %

3eleb _Renewel of

suspension directly from the hose or other device used for pouring it
part in making a test, demagnetize, and let it stend for 30 minutes,
the solid matter is apparently all down. Decant the clear liquid as-

nt magnetic substance as solids is equivalent to-a concen
tely 1.0-1.4 ounces by weight of solids per gallon 1) sus

0.09 - 0.20 ml of fluorescent magnetic substance &s” soli €
ht of solids
n of suspension. This test shall not be constried to rep
f the total amount of the magnetic substange ‘present in +
may be lying unmixed on. the bottom.

he r methods of test which produce equivalent results may beé substitu-
e above method.

Suspension: A suspension shall .be discarded and reblaced before the

vehicle exd
becomss dig

to the extent that proper distribution and concentration of the suspgnsion or the

~ intensity,
affected.-

8.2. Operation: i
- & hose, pouri
" continuous me

off (the resi

4. DRY PROCESS:
ments for speg

eeds a viscosity of 5.0 centigtokes, (42.5 S.U, Sec), or when it
colored by oil or contaminatsd with lint or other foreign|substance -

character or definitionmlef the deposit of the magnetic sulstance are

he suspension shall 'be applied to the magnetized part by flowing from
ng or immersion,)'either while the'magnetizing current is flowing (the
thod), or after the part has been magnetlzed and the currqnt turned
dual method)s :

ey be-used when permltted by the Inspectlon and Englneer:ng Depart-
ial dpplications where it might offer certain advantages.

4.1 Material: The magnetic substance shall be su1tgblg_ﬁg:_the_puxpnsa_ans in the

form of a dry powder. .

4.2 Operation: T

tapped or otherwise vibrated in order to obtain efficient distribution. Care shall|

be exerclsed
effective ind
avoid disturbi
be used.,

he powder ahall be. sprayed ‘or dusted dlrectly on the part and lightly

in avoiding excessive use of powder as such use will interfere with
ication of defects. Care shall be used.in removing excess powder to
ing indications present. The most effective magnetizing method shall
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PROCEIURE

Magnetic particle inspection shall be performed on a part in such a manner as to

ensure satisfactory detection of all defects.

A complete inspection test shall

consist of one or more distinct magnetizing, inspection and demapgnetizing opera=
tions so conducted that the lines of force will be approximately at right angles to
any discontinuity that may be in the part.

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

~The surfé.obs_ of all materials and parts shall be properly cleaned

from ol
proper
definit

, groase, dirt, o :
istribution and concentration, or with the intensity, chay
on of the deposit of the magnetic substance.

to free them
re with the
acter, or

0il holes and other openings which lead to areas from which’ the mggnetic substance

‘canmmot

‘ma.berial

Direct
for mag

fic applications, :

The mag
ing di

Bi=Polaj

placing
The cir
through
in the

reveal &1l indications which might be cause for rejestions The ma

shall b
he.s bee

The cur
- and sha
selecte

may be ]

and to
identif

.gsection

readily soluble in engine oil, ‘before. the part is magnet]

urrent, as produced by batteries, generators, or rectifiei
etizing unless alternating current is proven to be satisfs

etic field shall be induced in axpart by one or more methd
ctions. The two methods used $¢ produce such magnetic fie
- or Longitudinal, (2) Circula¥. The longitudinal method
a part betwesn the poles of an electro-magnet.or within a
bular method is produced by passing & high amperage, low v
the part or through a Gonductor which might be placed thr
pa.rte

> applied to the magnetized part by the wet process, unles
n specifically approved for certain special conditions.

rent used for m&gnétizing should not be such that saturatic

i to sdequately magnetize various sections of the part. I

o easily removed should be plugged with grease,por similar

non-abrasive
zed-

rs, shall be used
ctory for speci-

ds and of vary-
lds are: (1)

1s produced by

solenoid coil.
ltage current
ugh an opening

netic substance
the ‘dry process

The magnetic figld shall be of suitable intensity agd direction to

n results. Size

be of paris under test must be considered and current of sitisfactory velue

some cases it

roper flux density,

necessary to magnetize a part by sections to produce the p

hfeyent misinterpretation of the resulting indications. Se
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or pronounced indication of grain flow.

turation may be
ght changes of -

It may be feasible to magnetize several parts simhitansﬁunly in the‘sams magnetic

‘field. This may be done by placing several parts in a coil in the seme position

or by means of a conductor placed through a hole in the part. 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 subsequent magnetizations are of sufficient intensity to mask -

‘demagnetized after the final inspection.

the effects of the preceding magnetizations. Parts shall be satisfactorily

5.10 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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