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MAChETIC 	~'kRTIC LE 	IAI5P.~'CTIOI~ 

1. ACI'I10'~:LEDG!."I`~`T: A vencior stall mention tY,is specification r.umber and its renision 
letter in all quotat9 ons and wher, acZ:no~Iedgir.g purchase or~~ers. 

?_. P'UIi,POSE: To detect tre pre~er.ce o" small grinding or quenching cracks, sear±s, 
r.or-metallic inclusiors~ and oth.er d.efects on ar,~. imrne~iately Uelov~ tre slarface 
of n~a~~*netizable materisls. 

?. AP?'LICATI~: (a) To steel parts when this specification number appears on .  the 
~ drav►in~ or is required by written instructions. 

(b) Ma~netic particle inspection shall be performed on parts ~rhich 
have been f~.illy reat t~eated and whose st~rfaces have been completely finish 
maehined and electroplated when specified. If surface treatmenta are applied, then 

~ an insnection may be ~erforMed before auc~~ treatments. If aurface treatments are 
of the t~~pe which ma~ cause cracks, then an inspeetion shall be performed after 
sucr treatmente, using a ma~,netic substance with a suitable color. This psragraph 
shall not be interpreted as prohibitin~? additional magnetic particle inspectiona 
durin~ manu.facture of parts. 

(c) Ma~*netie particle inapection shall be performed on a part • in ~ 
such a manner as to insure satisfactory detection of all defects. A complete in- 

~ spection test shall consist of .one or more diatinct mag,netizing~ inepection~ and 
dema~netizin~ operations so°conducted that any defects are adequately indicated. 

4. ~~VET PROCESS: All material and parts sha11 be inspected by the wet procesa, unlesa 
otherwise epecified, using eitl?er the continuaus or the reaidual method as 
warranted by the particular material or part undergoing inspection. 

(s) Materials ,  at~d Control.- 

(1) Liquid Vebicle.- Shall be a li~t petroleum distillate conforming to 
At~IS 3160. 	 . 

(2) Magnetic Substance.- Shall be slaitable for tY:e purpose and preferably in 
the form of s paete, but dry po~rder may be used provided satisfactory dispersion 
in tre liquid nehicle is effected. 	- 	 , 

,(3) Suspension.- Shall consist oi' the ma~!netic substance in the~liquid 
vehiele in s~ch qi~antity that the concentration is 0.85-1.25 ounces b~- weight of 

~ solids per ~allon of suspension as applied. The viseosity of the vehicle portion 
of the suapension shall neger exceed 5.0 centistokes, (4?_.5 S.U. Secs.), at 
operatfng temperature. Suitable ne~ns shall be provided for agiteting the 
suspension. 	 ~ 	 • 
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~, (4) Test of Suspension.- The suepension shall be tested as often.as  necessa~q 

to maintain proper control; tre following is a satisfactory method: 	 ' 

Fill a 100-m1 graduated'cone or pear-3haped centrif~ge tube to the 100-r►1 mark with 
the suapension directly from the hose or other device used for pouring it over the 
part in makin~ a test, dema@netize, and let is stand for 30 minutes, or until the 
solid matter is apparently all down. Decant the clear liquid as~far as pra~ticable 

~ withot~t loss of mPgnetic substance. Refill the tube containin~ ma~netic substance ~ 
Aith e suitablP hydrocarbon solvent such as AMS 3160 or benzol~ shake Aell and let ', 
stand 1 haur to settle out a second time. Read the volvme of the solids in , the ~t,ib~ 
A v~lume of 1.5 - 2.1 ml of ma~netic substence as solids is equivalent to a con- 
centration of anproximately 0.85_- ~,25 ounees by xei~ht of solids per gallon of 
suspension. This test shall not be construed to represent a measure of the totel 
amrnm t of tre mapnetic substance present in the tank, much of which may,he lying 
unmixed on the bottom. 

NotP: Other method.s of teat Mhich produce equivalent resulta may be substituted 
for the above' metrod. 	- 

(5) Renewal of Suspension. •  A suspension shall be discarded and replaced 
before the vehicle exceeds a viscosity of 5.0 centistokes~ (42:5 3.U. Secs.)~ or 
mhen it becomes discolored by oil or contaminated with lint or other foreign eub- 

~ stance to the extent trat proper distribution end concentration of the suspension 
or the intensity~ character or definition of the deposit of the ma~etic substence 
are interfered i~ith. 

(b) Operation.-~The suspension shall be applied to the magnetized part by flowing 
- from a hose, pouring or immersion, dtrer while the ma~metizing current is flowing 

(the continuaus method); or aft~er the part has been magnetized and the current 
turned off (the residual method). 	 ~ 

5. DRY PROCESS: :May be used Ahen permitted by the Inapection and ~gineering Depart- 
ments for special applications Ahere it mi~ht~offer certain advantages. 	- 

(e) Material.- 

(1) Magnetic Subatance.- Shall be suitable for the purpose and in the form 
o~ a dry por~der. 	 , 

(b) Operatiori.- T'he_powder shall be sprayed or dusted directly on the part and 
lightiv tapped or otherwise vibrated in order to obtain.efficient distribution._ 

~ Care shall be exercised in avoiding evicessine use of powder as sveh use will inter- 
fere with effective indication of defects. Care ahall be used in removing excesa 
powder to avoid disturbin~ indications preaent. Whichever magnetizing method is 
more effective shall'be used. 

6. PROCEDURE: (s) The surfaces of all materials and parta shall • be .properly cleaned 
' to f~ee them from oil, ~rease, dirt, or other contamination which mi~t interPere 

~aith the proper_distribution and concentration, or with the intensity, character, 
or-definition of the deposit of the magnetic substance. 

(b) Oil holes and other openinge which lead to areae f~om wrich the 
magnetic substance cannot be easilq removed should be plugged with grease, or. 

~ similar nonabrasive material readily solubTe in engine~oil, before the part is 
magnetized. 	 ~ 

~ 

~~ , 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s2

64
0b

https://saenorm.com/api/?name=0a001c6cb4a887ec996dd7305fac525c


-3- 

~ 

~ 

~` 

~c) Direct current, as produced by batteries, generatore or rectifiers~ 
~ shall be uaed for magnetizing. 	 ~ 

(d) The magnetic field shall be induced in the part bein~ teeted by 
placing the part between the:poles of electro-magneta`or pithin a solenoid coil 
carrying direct current .(Bi-Polar or Longitudinal Method); or by paesing a high- 
ampera~ low-voltage direct current thro~i~h the part or through an ad~acent con- 

~ ductor (Circuler Method~. The ma~netic flwc shall be of suitable intensity and 
direction to reveal all indicationa which mi~~t be cause for rejection. The meg- 
netic substance shall be applied to the ma~netized part preferably by the wet pro- 
cess but the dry process may be used under specisl conditions when specifically 
approved. 	 ~ 

(e) Over ma~etization ma~ obscure indications and shall be guarded 
a~ainst. Size of parts under test shall be ~onsidered. Over-magnetization may be 
recognized by indications showing, for example, grain-flow and/or metallic se~ega- 
t~an inrerent in parts under teat. 	 ~ 

~ 	(f) It may be feasible to m§gnetize several parts simultaneously in 
the same ma@netic field by means of a coil or by meana of a conductor throu~ a hole 

~ in the parta or by current throu~h the parts placed either in series or parallel. If 
parts are in parallel, trey shall be apaced. gt least 1~2 inch apart -~'id e1T of them 

shall make equally good contact. 	 ~ 

(g) Parte shell b~ satisfactorily demagnetized after each ma@netizing 
and inspection operation, unless subaequent magnetizations are of sufficient in- 
tenaity to mask the effects of the preceding magnetizations. Parta shall be satis- 
factorily'demagnetized after the final inapection. 

(h) The inspected parts shall be cleaned at this or some subaequent 
stage to remove the retained ma~netic substance, and any material used to plug . 
oil holes. 	 ~ 

7. A~A,r G: V2herever practicable the letter "M" shall.be  legibly marked on ttll parts 

~
which have satisfactorily passed tY~e"magnetic particle inspection, except trose 	I 
completely ground, polished or otherwise finished because of fl~nctional operation. 
Small perts may be marked with a suitable dye or lacquer. 

8. DISPOSITIONs (e) Parts contain~ng certain mi.nor indications ~vhich would not be 
considered detrimental to the pert unc~er operating conditiona may be appr.oved for 

~ acceptance without remedial operations, at the diaeretion-of the Inspection and 
En~ineerin~ Departments. 	 ~ 

(b) If s defect should be of such neture and so located that its 
removal Rould not adversely affect the serviceability of the part~ althaugh local 
sections might be outside the draxin~ limits, then the-correction may be made with 
the approval of the Inspection and Engineering Departments after due considerativn 

~ of the stresa distribution whihin tre part together ~ith the flmction of the part 
itself. If a defect is removed, the spot shall be rvell blended and polished end 
then completely reinspected. 	. 

(c) Parts having defects RAich are considered defr~mental to t heir 
~ stren gth and serviceabili_ty shall be rejected. 	- 
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