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2. REFERENCE DOCUMENTS

2.1 Government. document~.

2.1.1 Speclfi.cations, stanciards, and handboo~s. The fol]owlng—
specifications, standards, aridhand-books form a part of this document to the

extent specified herein. Unless otherwise specified, the issues of these
documents are those listed in the issue of the Department of Defense Index of
Specifications and Standards (DODISS) and supplement thereto, cited in the
solicitation.

SPECIFICATIONS

MIL:TARY

pl:~_~_Q3J$J7 .. ~tlii~~CtiOJi;LuCeSS, NagJleLJ2 iiiJbLE!:

DOD-F-87935 - Fluid , Magnetic Particle Inspection, Suspension
{Metric]

STANDARDS

FED-STD-313 - Material Safety Data Sheets Preparation and tne

bubmlsslun UL
FED-STD-595 - Colors

!IIL-STD-1907 - Inspection, Liquia Penet.rant and Magnetic Particle

Soundne.s.s Rpqu:r.?nents FCY klater]?l.~~?a--s ,an:l
Weldments

MIL-STD-41O - Nondestructive Testing Personnel Qualification and
Certification

MIL-STD-2175 - Castings, Classification and InspectIon of
MIL-STD-45662 – Calibration Systems Requirements

(CJr)~ess~therwlse lndlcat.ed, copies of federal and milltary

specifications, standards, and handbooks are available from the Naval

Publications and Forms Center, (A’I’TN: NPODS), 5801 Tabor Avenue, Philadelphia,

PA 19120-5099. )

2.102 Other Government documents, drawings, and publications. The

following other Government documents, drawings, and publications form a part
of this document to the extent specified herein. Unless otherwise specified,
:,-,,.,.,,,:,>: ,:,,.,:,“.I),:,s@ ?:1teVI:,;’,tf1$?.!{:::.j,rit,.;ll:l::,l{.

29CFR 19j.Q.12n[I - Hazard Communication (OSHA)

Code of Federal Regulations is available from the Superintendent of

Documents, U.S. Government Printing Office, Washlngton~ DC 20402
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4.1 Principles of magnetic particle inspection.

4.1.1 Intended use of magnetic particle inspection. The magnetic

particle inspection method is used to detect cracks, laps, seams, inclusions,
and other surface or slightly subsurface discontinuitles in ferromagnetic

materials. Magnetic particle inspection may be applied to raw material,
billets, finished and semifinished materials, welds, and in-service parts.
Magnetic particle inspection is not applicable to nonferromaqnetic metals and
alloys such as austenitic stainless steels.

4.1.2 Basic principle. The method is based on the principle that the

magnetic flux near the surface of a magnetized material is distorted locally
by the presence of dlscontinuities. This distortion of the fieid pattern,
termed “flux leakage”, is capable of attracting and holding an inspection
medium of finely divided magnetic particles. The resulting accumulation of
particles will be visible under the proper lighting conditions. Sensitivity
is greatest for discontinuities at the surface.

4.1.3 Magnetization and particle application. Magnetic particle
inspection consists of magnetization of the area to be inspected~ application
of suitably prepared magnetic particles while the area is magnetized or being
magnetized, and subsequent classltlcatlon, lnterpretatlon, and evaluation of

any resulting particle accumulations. Maximum detectability occurs when the
discontinuity has a deptk at least five times its opening, a length at least

-. equal t-b1:s depti-,, atlc 1s posi:~oned perpendicuiaK t~ tilel?Ld~lleLALfi~>:. Ill
order to detect discontinuties in all directions at least two magnetic fields,

perpendicular to one another in a plane parallel to the surface being
inspected shall be used, except when specifically exempted by the contracting

agency.

4.2 Qualification of inspection personnel. All personnel performing

magnetic particle inspection shall be qualified and certified in accordance
with MIL-STD-41O. Personnel making accept/reject decisions ifiaccordance with

the process described by this standar6 shall be qualified to at least a level
II per MIL-STD-41O. Personnel performing the processing steps described in

this standard shall be qualified to at least a level I per MIL-STD-41O.

4.3 Acceptance requirements. The acceptance requirements applicable to
the part or group of parts shall be incorporated as part of a written
procedure either specifically or by reference to other applicable documents
such as MIL-STD-1907 containing the necessary information. Applicable
drawings or other documents shall specify the acceptable size and
concentration of discontinuities for the component, with zoning of unique
areas as required by design requirements. These acceptance requirements shall
be as approved or as specified by the contracting agency

4.4 Written procedure. Magnetic particle inspection shall be performed

in accordance with a written procedure applicable to the parts or group of
parts under test. The procedure shall be in accordance with the requirements

and guidelines of this standard. The procedure shall be capal>le of detf?ct.ing
- tke smallest rejectable discontiriuities ~pecified in th.cacceptance

SUPERSEDES PAGE 6 OF 15 MAY 1989
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Methods for establishing requirements for steel forgings are discussed in
ASTM A275. Methods for classifying metal castings are given in MIL-STD-2175.
MIL-STD-1907 provides a classification scheme for ferromagnetic forgings,
castings, extrusions and weldments.

5.12 Safety. Safe handling of magnetic particles (wet or dry), oil
vehicles water baths, and water conditioner concentrates are governed by the
suppliers’ Material Safety Data Sheets (MSDS). Material Safety Data Sheets,

conforming to 29 CFR 1910.1200, or equivalent, must be provided by the
supplier to any user and shall be prepared in accordance with FED-STD-313.

5.12.1 Flammability. Flash point of oil vehicles shall be in accordance

with AMS 2641 or DOD-F-87935. The suppliers’ MSDS shall certify the flash
point.

5.12.2 Personnel hazards. Precautions against inhalation, skin contact,
and eye exposure are detailed in the suppliers’ MSDS. These precautions shall
be observed.

5.12.3 Electrical hazards. Magnetizing equipment shall be properly
maintained to avoid personnel hazards from electrical short circuits. Care
must be taken to reduce arcing and possible ignition of oil baths.

5.12.4 Black light. It is recommended that the intensity of black light

incident on unprotected skin or eyes not exceed 1000 w/cm2 . Cracked or
broken UV filters shall be immediately replaced. Broken bulbs can continue to

radiate UV energy and must be replaced immediately. Spectacles designed to
absorb UV wavelength radiation are suggested for close, high black light
intensity inspection.

5.13 Dark adaptation. Personnel must wait at least one minute after

entering a darkened area for their eyes to adjust to the low level lighting
before performing fluorescent magnetic particle Inspection.
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