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WASHINGTON 25, D.C.

— — e

CLASSIFICATION OF VISUAL AND MECHANICAL DEFECTS FOR EQUIPMENT, ELBCTRORIC,
WIRED AND OTHER DEVICES (Non Electromic)

~ MIL-STD-252B(EL)

1. This standard has been approved by the Electronics Command, Department
of the Army, and is mandatory for use by activities within the Department
of the Army. All other military activities are required to émploy tlds
standard where suitable.

2. Recommended corrections, additions or deletions #$hould be addiessed to
Headquarters, US Army Electronics Material Support Agency, Fort Mommouth,
New Jersey.
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PORWARD

This standard has been revised to expand its area of coverage and
to provide defect classifications for viaual,wdlochmiqal defects in
consonance with the present state—of-the-art of pmant, electronic,
wired and associsted devices and ancillary items (non-electromic included).
It is intended for use where specific defect classifications have not
been established in the contractual documents (epecifications or drawings)
or it may be used as a supplement to them. In the event of conflict
between any defect classification in this document and that of an applicable
detailed specification, the specification will necessarily govern.
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MILITARY STANDARD
CLASSIFICATION OF VISUAL AND MECHANICAL DEFECTS F(R

EQUIPMENT, ELECTRGNIC, WIRED, AND OTHER DEVICES

1. SCOPE

1.1 Scope - This standard establishes the classification of defects for

equipment, electronic, wired, and other devices, excepi for missils systsm
equipment and additional specific requirements included in detailed specifi-

P S
CALAUUD . !

2. REFERENCED DOCUMENTS
2.1 Not Applicable

3. DEFINITIONS

| 3.1 ct, Any non-conformance of a characteristic with specified re-
quirements. (Source: MIL-STD-105)
3.2 Critical Defect. Not Applicable

3.3 Major Defect. A defect other than critical that is likely to result
in failure or to reduce materially the usability of the unit of product for
its intended purpose. (Source: MIL-STD-105)

3.4 Migor Defect. A defect that is mot likely to reduce materially the
usability of the unit of product for its intended purpose, or is a departure
fram established standards having littls bearing oo the sffective use or

operation of the unit.. (Source: MIL-STD-105)
L. GENERAL REQUIREMENTS R STATEMENTS

4.1 Method of Classifying Defects. A classification of defecis is the
enumerstion of possible defects of the unif of product classified according

. Py S — e o - - - - - v
to their sericusness, as defined in para 3, Defects are grouped into one

or more classes; however, defects may be grouped into other classes or into
sub-classes within these classes. Other defects not.classified herein of
lesser import than "minor", having no effect upon functioning, assembly,
mairntenance or life (formerly classified as control defects) may be tolerated
to the extent established by the Government, not to exceed 10%. Such
defects are considered within the purview of workmanship only. When the

-——ba ol Ammes ———— o i S V. ¥ T :
rats of occurrencs sxcesds 1%, it =y inddicatea 3""‘-.---‘.2'-‘-1 degradation trend

in workmanship and for control purposes such defects may be classified as
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minor defects on a case-by-case basis at the option of the Governmant.

4.2 Coding of Defects. The defects listed in Section 5 have been given
key numbers to aimpliry the prepartion and maintenance of inspection re-
cords, Rooordi.ng the kvy number adoquately identifies the defect and eli-
xinates the nood ‘for the repctiticn of a detailad’ dou@ipﬁ.on. The first

wecsmboaen ‘-JJ‘-A--- S TSR | AL A PP

UWRVOL 1lIMLAGE VoD WUT KUOInl Um UI t.no UeIGCL, Fn‘ “cm nmr muwa
the mniﬁc kind of defect. and the middle lettar, "A" or "nn danotas

L1288 —_——en Ve wVevEYj av Ve g W W W

whothor the defect is major or minor, respectively.
5. CLASSIFICATION OF VISUAL AND MECHANICAL DEFECTS

J'

=9
]
aJ
>
2]
g
[ ]
-
vy
[}
o
4
4
-
4
]
3
i
i
S
3
-+
D
]
3
D
}
~]
>
Z
)
2]
L
i

é o
s
-]

55

(faxnilie ) with the groupings headed by the noun name preceded by th
type of defect number assigned to the family The complete alpba./nmo
number shown before each defect is the key number for the defect.

n_l

&£ 1 TYPT 1
Jea

1A. Masjor Defects.
1il. Improper wrap. - Less than 1/4 turn.
1A3. Unsoldered joint. - Solder not applied where intended,

7 1AL, Insufficient solder. - Minimum dimension of solder bridge less
than twice the diameter of the wire or less than 3/32 inch, whichever is
Wtero

1A5. Excess solder - Obscuring contour of wire

1A6. Cold solder joint. - Chalky appearance, lacks metallic luster,
presents rough fpile up™ appearance; movement of wire or solder upon pick or
spudger application.

1A7. Rosin joint. - Presence of rosin; relative movement of wire or
solder upon pick application.

1A8., Insulation in terminal hole. - Solder over insulation; no ap-

rance of visible wire contour.
|
i

4
1Bl. Improper wrap. - 1/4 turn or more, but less than 1/2 turn; or

1B2, Wire end - Projecting more than 1/16 inch fram surface. Note:
When wire ends project to the extent that a possible short circuit could occur,
the defect shall be evaluated in accordance with Type 6.
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5.2 SOLDERING DEFECTS PECULIAR TO FRINTED WIRING ASSEMBLIES

5.2.1 Classifying Defects for Solder Connections in Printed Wiring

Boards.

A determination of whether more than one defect will be applied
to a single connection in a printed wiring board will depend upon the soldering
pr-ocaas used in fabrication and application of components to a printed wiring
board. Whan thes nrocess usad annlies solder to both sides of the board during

.......... - e vy

Srrp——=92 B

one operation, missing or poor solder on either or both sides can only be
classified as one defect. When the process used requires two separate appli-
cations of solder (one on each side of the board), missing or poor solder on
both sides of the board will be classified as two defects.

1A, Ma4or Defacts

- .

1A10. Any printed wiring solder joint that is not a complete con-
centric void-free fillet of solder wetting both the flange of the part (eye~

- St AL L 4 e B o aeoa

let terminal post, etc. ) or the component ¢oau ana ne terminal area.
o
1A1], Cleurance - Any buildup of aolder or protruding of leads greater

than 3/32 above the ccmtrol l.ami.nate on §he aidp opposite “the camponent.

1A12. Charred Area - Any charred area between laminates.

1A13. lead Terminations - Leads through termination h ) th
in specified dimensional tolerances.

24, Major Defects

2AL. Pre-insulation damaged, with high probability of potential
short ciruit.

2A5. Relative motion between terminal and conductor.

246, Incorrect sige crimp tool (evidenced- by coded tits om pre-
insulation).

2A7. Incorrect terminal size for a‘givan‘uire gauge.

'2B Minor Defect
2B3. Pre-insulation broken, but no potential short circuit hazard.

-

n . ~ et = ! . PP -
2B6. Improper crimp (evidenced by round s
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2B8. Cracked metal part, nmot affecting usse.
S.4 TYPE 3 - CABLING AND WIRING
3A, or D s
3A1. Broken or nicked strands - More than 20% of wire, except:
a. In less than 7 strand wire, 1 broken or nicked strand.

b, In 7 strand wire, 2 broken or nicked strands.

A1 Trmrane » 1-nd Avana Aw nnh'l‘nn af wviraa \Aﬁ“ﬂk h--n"}- in 4dma
LI ‘-“r‘ vy“ e PN “‘ Lo 44 V. lb A Wb W m&t B deds

proper electrical operation or in interference with mechanical ooemt.lon.
leading to subsequent damsage to the wirs dus to interference vith moving
mechanical parts, or in short circuiting of wires due to possible abrasion
or melting of insulation.

3A4. Insulation burned, abrased; pinched, or deteriorated between
two or more conductors , resnlting in a potential short circuit.

Taut wire, - Wire exhibits no slack and subsequent breakage

e b memnd wanl A

*
vy masmssen Assa &
m’ VeLul WUue vii U‘le (S % Pﬂl Ve

3A6. Insulation frayed to the extent that a potential short circuit

3B3. Poor lead dress which could result in a melted or a‘bnm in-
- % _ A S . A AL A AL . e 2L AN A B P WP G DU O G PRy -_-...\- PR
SWIALLIOT Wilndul Wi pOSSiolLIly OI &8 BnOru Cirduil; i0r SXampis, & puug-
=tyrene ‘nd dressed acainst s nower tn o

mRRAsim YV pPeaw

3B4. Insulation burned, abrased, pinched, or deteriorated, with ex-
posure of bare wire, but short circuit not possible.

2nK Trnanlatdan hasl Pu
bl =300 i lana vall sala 4l

potential short exists.

4
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5.5 TYPE 4. - PASTENERS, HARDWARE AND ASSEMBLY

LA, Major Defects: See Table I.

4B. Minor Defects: See Table I.

Table I - Classification of Type L Defects

CLASSIFICATION| MECH ‘ O MRCHANTCAL ACTION INVOLVED®
OF FACTCRS ACTION SEAL MAINTAINING 11 ot i 20of 3
OF DEFECTS \|INVOLVED |INVOLVED |ADJUSTMENT |1 of 1 |1 of 2 jor more or mor4
MISSING LA LA2 LA3 LAl LAS 4B6 LAT7
FASTENER MAJOR MAJOR MAJOR MAJOR | MAJOR | MAJOR | MAJOR
DAMAGED LAY LA12 LA11 LAY, LRI K LR16 | LR17
FASTENER MAJOR MAJOR MAJOR | MAJOR |MINOGR | MINCR | MINGR
FPASTENER LA21 LA22 4A23 LA2s, 4B25 | | 4B26 | 4B27
NOT SEALED | MAJOR  |MAJQR MAICR. MAJOR | MINQGR | MINCR | MINQR
FPASTENER
DFROPERLY | 4A31 (4B32 433 kB3, | 4B35 | 4B36 | LB37
100 KRN KA_Tm NMTNR MTNR MTUR MWK MDD MTAIM
J 79,9390 taLAY-14 AbbA WY Al Sl bbb | AR N
FINGER -
LOOSE hALY hAl2 bAL3 LALL | 4ALS | LBLS | LALT
PASTENER MAJOR MAJOR MAJOR MAJOR |MAJR | MINOR | MAJR
FloviMs. | LAS] LB52 4LB53 4LBSL, | 4B55 4B56 | 4LB67
LOCKWASHER MAJOR MINGR MINGR  MINOR | MINOR | MINCR |
EROKEN LAGL LRLD XY YY) LB65 LB66 | 4B6T )
| LOCKWASHER MAJOR MINCR MINCR ‘MINOR | MINGR | MINGR | MINCR
'MISSING 4LBT1 LB72 4BT3 LB74W |4B75 . | LB76 | LBT7
PLAT WASHER MINOR MINCR MINGR | MINOR |MINOR | MINCR | MINCR |
_'i._mm SCRW LR 1. ROD ’ "0“‘83 IR=Y-Y] ‘.4'365 t mas ..._(
USEIESS atan 1 MAJOR . |MAJOR s MATOR MR MYN(R MTNR | yTum
wa‘k le ‘ ] ) L ARBEY BB [y SRS v ShASY AL

#*The four w'au’bd.iv'i'aions mspoctivel; ;-efer for mmple to one fastener miss
where ‘one iwas intended, onef‘famnértmiui’.ng 1mre‘two"mro intended, one g

foatanaw miaaden - cdac. 4t __

2oSVOner miSSing wnere inres or more were ‘intended, andrtwo fasteners-missing
where three or more were intended. '
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5.6 TIPE 5 - FOREIGN OBJECTS

SA. Mpjor Defects

4
5A1. Any metallic foreign object, not firmly attached, which could
cause a short circuit, an electrical contact failurs, or mechanical failure.

5A2. Two or metallic foreign objects.

A 5A2. Any pop~petallic foreign object, such as insulatiom, dirt
phenoclic chips, or ceramic chips, that could cause jamming of a mechanism,
damage to gear teeth or driving mechanimm, or prevent electrical contact.

5B. Minor Defects:

5Bl. Foreign objects that cannot be dislodged by the application of
pressure with a pick or spudger shall be considered to be firmly attached.
(Such objects, if becaming loosaned due to envirommental conditions in service,
would not likely cause failures such as cited in 543). (Small sise objects)

/[l Presence of any foreign objects either firmly or not firmly
attached is very undesireable and ie considered poor workmanship. Under
envirommental conditions, (shock, vibration, temperature). Firmly attached
objects at factory inspection may become loosened and become dislodged in
service, due to change in the adhesive, properties of the substance holding
the foreign object. (Substances such as rosin flux, varnish, paint, etc.
are in this category). Foreign objects such as screws, washers, chips of
material, etc, which are inadvertently clamped between wires, components or
component and chassis or other elements may become loosened or dislodged due
to vibration during field use, which may cause failures such as cited in 5A1,
5A2 and S5A3.

5.7 TIPE 6 - POTENTIAL SHORT CIRCUIT

5.7.1 Applicabjlity: The potential short classification covers
instances where there are bare conducting members inadequately separated due
to irregularities of worimanship during the manufacturing process, ©.g.,
missing, frayed, or damaged insulation, excess solder, projecting wire ends,
improper assembly, ixproper placement of uninsulated conductors, etc. Com-
ponent leads and other conductors which are uninsulated and which are adja-
cent to each other must be separated sufficiently to prevent short circuits
resulting from flashover or from low resistance leakage paths due to inade-
quate creepage distance., This precaution is especially important in equip-
ment which will be subject to vibration and ahock, or subjected to adverse
environmental conditions., The potential short classification does not apply
to spacing which is inherent in the design of the equipment e.g., normal
space between varisble capacitor plates, between socket terminals, sutmini-
sture and printed wiring circuit design, etc. The distance between the bare

o~
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conducting surfaces should be measured after taking up W alack or free play
in such direction as to similste the worst ‘condition of roduood spacing. In
80 doing, care, shouid bs. 4aken te avoid exarting forces which may cause dis~
tortion pe‘ya‘x‘ﬁ the range of: noml poasibla mt. In doteminins the
worst condition of inadequate spacing between bare conductor, siesving which "
is not».rinﬂ: fastensd should be sdjnntod to simuiaie the most serious con-
dition of exposure. Grounded shields, phtoe, and chassis parts ahauld be
considered as concluct:\.ng members ¥hen questions arise relative to spacing

from t.hese parté to m-@.‘m:rded. gggguctora.

5.7.2 wﬂgﬂm&& - For bare minimum assuranss of opersting
stability in wired equipment, the mm separuting distances for potential
points must be shown in Table I below. 1ihess valnes are based on the point
apa.rk gap breakdown voltagss under extreme probable operative conditions of
mgn ;empgmtm-- and h'lnh altitudes.

6A. MAJOR DEFECT

6A1., Separation, potential short area, per Table I.

VOLTS DISTARCE
NA ~w AL Paal \:Ln ii‘léh‘ }

M Ui NV s wwmaa

0-100 1/6L
101-300 1/32
301-600 1/16
601-1000 1/8
1001-2000 1/4
2001 and over o 1/4 # 1/32 for each
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5.7.3 Mwm -~ For maximm assurance, modification
of the bare minimum distances givén in Table I is necessary due to factors
encountered in actu&l openting conditions. The factor of . creepage distance
must be cmsidered, aince tht ‘collection of dust, moisture and other contam-
ination between oooductoro effectively reduces the dielectric constant of
the insulating material. Practical distance of spacing must provide for:

a. The possible movement of conductors.

b. The reduction in intervening space betwesn conductors due to
accumulation of dust.

¢. The effect of continued electrical stress at the operating
voltagoa during the 1ife of the equipment.

d. The possibility of shorting by nd_nuf.e foreign metallic
particles.

e. The deterioration of insulating properties of the lealage path
between conductors due to environmental conditions.

Table II shows the minimum intervening distances that can be con-
sidered satisfactory for good workmanship., It specifies both electrical
clearance and creepage distance. To differentiate between the two - elec-
trical clearance is the direct path for a potential flashover between any

two conductora {l‘(r nn‘ creennge distance is the laslmse math for 2 Wteﬂ=

tial short circuit betwsen any two conductors (msmting material -~ surface
path). (See Figure 1).

S e sr e w —e - O/ Ve wVpRanw wai 4 WVa

A. ELECTRICAL CLEARANCE
8- CREEPAGE DISTANCE
FIGURE I

8
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Tahle IT - Blectrical Clearance and Creepage Distance
LIMITS FPOR TYPE 6 MAJOR DEFECTS
Voiugo c" oa r.—---n-A ’ C_ a g,
Peak Condition 1sss than Enclosure I Enclosure II
AC or DC Distance in Inches
less than
To 150 A 1/16 1/16 1/16
B 1/8 1/8 /4
c 1/4 3/8 3/h
151-300 A 1/16 1/16 /16
B 1/8 1/8 /4
c /4 /2 3/
301-600 A 1/16 1/8 1/8
B 1/8 1/k 1/4
¢ 1/4 1/2 3/4
601-1000 A 1/8 3/8 1/2
B /4 3/4 1
c 1/2 1-1/2 2

Condition A - For use where the effect of a short circuit is limited to
the unit, and where normal opex‘-iti‘ng pwvr does not axceed 50 watts.

Condition B = For use where short cdréuit protection in the form of
fuses, circuit breakers, etc, is pwvidod, and where normal operating
power does not exceed 2000 watts.

C - For use where short aircuit.» protection in the form of
fuses, circuit bresaksrs, v*-, is provided, a.nd where normal operating

power exceeds 2000 watts,

ha

or in which the openings are so constructed that drops of liquid or solid
icles striking the enclosure at any angle 0° to 15° from the down-

ward v‘erticlo ‘cannot enter ‘the cnclomro ‘either directly or by striking

and running along & horisental or irwardly inclined surface. ("Drip-

proof" enclosure for other than motors, generators, and similar machines®

of Standard MTL-STD-108 meets this descriptian.)

Enclosure JI - Enclosure is any equipment enclosure which affords less
protection than Enclosure I.
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5.7.L, Printed Cirouit Boards (PC NS

Suer

5.7.4.1 Table III shows the minimm intervening distances betwsen con-
ductors under conditions "A", and "B" as defined below.
TABLE III
LIMITS FOR TYPE 6 MAJOR DEFECTS, PC BOARDS
VOLTAGE CONDUCTOR SPACING DISTANCE IN INCHES
.M) LESS THAN:
CONDITION *A" COMDITION *B*
= 50 0.010 0.20
> 50 =100 0.020 0.Q40
- 100 =300 0.030 0.060
> 300 = 500 0.060 0.120

Condition A - Por equipment operated at or near sea level and having a
maximum available input power of 50 watts.

Condition B}-W‘For applications where aecondary short ci}cn,it, protoction,
in the form of fuses, circuit breakers, etc., is provided and where the normal
operating power is greater than 50 watts, but does not exceed 2,000 watts.

5.7.5 Mm_mmgn ~ The potential short problom is in-
herent in sub-miniature construction where very small clearances are common.
When differences of opinion arise between the ccntract.or and the mapoctor
relative to the actual clearance at a disputed point, a potential short de-

Pand omaon Teead A A £ VY el
19V L ERY U' oVaiuailea Uy one UL VIO 1LULLUWLUE UUEI-B'

a. With operating volta.zoa applied t.ho mpected unit may be
vibrated upon a standard vibration table in a menner outlined in the equipment
apocification. Successful operation of the unit during vibration may be con-
.mom as an I.DCU.C&T.TLOD that the apaclng between the ponontm short is ade-

mata
q W V8

b. With operating voltages appliecl, tbe unit may be pov.mdod with

-~ mad oo mea I .ll- &8 m AN - ol an o Ao e g ] -LA.-A
VG VWD L ToUd ad al indadavion blﬂb bﬂU upacmg o8 uwotn U PU Wikl 8nlre

ditions in (a) above, Continued operttion of t.ho unit dun.ng r.hia test may
- gy a e
(81

10

r
™
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5.9 TIYIPE 8. - MARKING

8A1., Safety or warning - Missing, illegible, or wrong safety or warning
marking, such as are found near high-voltage interlocks, moving gears, field
storage tanks, etc.

orn Neaswmnddon . Waalins 4717anthla Aw wrone onarationsl mrldmm- such
. vpesiauvivil ALBOLIK) 1il0KLUATy Vi WiRIEg VPpViesawNaia -
as "On-Off" nameplates, tuning instructions on meters, direction of rotation

8AL. Identification - Missing, illegible, or wrong urld.ngl on equipment.

oirc Qakhamadtdn o Mlaains 411asihla aAr wrone marldnea on eqnioment.

OR e YUt LiC = MUGOLIKy 41ATEKALULAT ) Vi Wi Vg LRAL vasig™ Ve SHSSr— ¢

8B. Minor Defects

a = - » _ = [P gy P Prowapy ™

8B3. Maintenance - Missing, illegible, or wrong mainienance markKings, Sucn
R NP PO L8 _Nt 4 deabdemnddoma Tihwd aatdan dnatwantdiana
a3 C-Lean.lng mabmg“‘clma’ ALLETIDBIV LNSLIUCLIUIS,y 4UUILTA VAV AW VE WL vAails
nanlacamant inatwustiana eftar certain ecolor indications. ete.
49 CULIGIIY ddiP Ve UMY VALY td UL VUL SRRasl WWaeTA | eesse T WSS EOSE

b
d

Ve
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5.10 TYPE

9 - PARTS

NOTE: These defects apply to inapection of end equipment for defects
resulting from fabricatiun of parts, see para. 5.12 below (Type II - Fabri-
ratdnmn A® Dawia

O VAMRL VA

9A.

9A1.

9B.

982,

vage

Ma jor Defects

Missing, inoperative, 1mpr0per1y assembled, defoct1Vt, or wrong
part which could causs equipment to becams inoperative or unsafe in service

Minor Defects

Missing, inoperative, improperly assembled, defective, or wrong

T2 2. _._ _S0t _2a

could reduce efficiency of egquipment in service.

Cracks or chipped surfaces in cersmic, glass, plastic or fibre

material which affect appesrance only, but could not cause equipment failure.

Sand holes or surface roughness in castings affecting appearance

5.11 TYIFE 10 - CONTACTS

10A3,

Msa jor Defects

Oven contacts - No nhvai eal

Vpees Tl bt S T

contact between mating con-
tacts (see Pig. 2), resulting
in no electrical continuity;
or contact pressure less than
raguirad hw annlinohla srnani .

AV RRI YN VY S peavavaT wpwLL

fication.

Closed contacts - Contacts do
not open upon release action
e to pru\u.ue proper
e.

(nee Type 6-
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4 10B. Minor Defects
N
10B3. Round flat contacts (mismatching). (7 )
Relative cuapu;cement of centers W// 2’

grsatsr than u/q,, butl actual contact

still exists, (See Figure 4) __' I,_ More than
:j—_‘_ , D/i
|
Figure 4
10B4, Spherical contacts (mismatching). NN\ F

Relative displacement of centers {
g'reater than D/4, but actual contact : : E

still sxists. {Ses Figrus 5)

More than D/L

DQ

‘11
'g
v,

10B5. Spherical and flat contacts (mismatching).
Center of spherical contact is off odgo

of flat contact, but actual contact \_LL
still exists. (See Figure 6) | |
i
1

~

\
¢
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5.12 TYPE - FABRICATION OF PART

11A Major Defects
11Al. Wrong parts or material.

11A2, Improper adjustment or assemtly causing parts to be inoperative or
unsafe in service,

1143, Deformed or damaged parts, inoperstive or do not function properly
in service.

11AL. LlLevers, toggles and other such mechanisms that are inoperative or
do not function peoperly for use intended and could cause failure in use.

11A5. Improper machining resultant in sharp ‘burrs or imperfections which
would cause parts to be dangerous to handle or cause major difficulty in
assembly or repair operations.

11A6. Sand holes, blow holes or other imperfections in castings causing
structural weakness.

11A7. Holes or holes missing, improperly aligned, or unuseable because
or size or fill.

1148, Insulators or insulation missing or damaged so as to affect intended
mechanical or electrical use,

11A9, Color coding wrong, missing, or 1llegible,

11410, Staking or riveting missing or defective so as to cause probable
mechanical or electrical failure.

11A11. External or internal threads missing, wrong size, or so damaged
as to prevent proper use,

11A12. Weight not within specified limits (when applicable).
11A13. Seal missing or defective.

11A1). Lubrication missing (dry reservoir) or incorrect type {(too heavy
for principal mechanism to function properly).

11A15. Ceramic, glass, porcelain, or plastic parts cracked, chipped, or
broken, which could cause part to be unuseable or unsafe, or could cause
mechanical or electrical failure in service.

11A16. Dimensions out of tolerance which will affect interchangsability,
assembly, or operation.

1L
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11A17. Missing, broken or incamplete welds (resultant in structural weak-
ness).

11A18. Welds having evidence of poor penetration or poor fusion.

11A19. Velds containing blow holes, cracks or slag inclusion.

an lﬁl’ Corroaion = sorrosion which Gml_ld, cause mcmc&l! operat.ional
1

assembly which could reduce efficiency of

1iB2. Improper adjustment Or asseme ould
operation or use but not inopera rative or unaafe in service.

11B3. Deformecd or damaged parts which do not affect operation or use in
service.

11B4. Levers, toggles and other such mechanism which function improperly
reducing efficiency of operation but would probably not, cause failure in use.

11B5. Burrs or imperfections on parts due to improper machining which
will not interfere with proper use in opsraticn, assembly, or disassembly, or

cause an unsale condition in service.

11B8. Insulstors or insulation damaged, but would not cause possible
mechanical or electrical failure in us

11B10. Staiking or riveting defsctivs
electrical failure,.

but wonl not. cause machanic&l or

»
vv, “ N W =

11B14. Lubrication: Insufficient, incorrect type (mechanism functions
properly); excessive (cause posaible malrunCtlon).

11B16. Dimensions out of tolerance which would not affect interchange-
2bility assambly, or operation.

11B20. Incomplete rcmoval of welding flux residue which may subssquently
affect the application of a finish.

11

B21., Cerrosion - Correaion on parts which would not cause mechanical,
oparational or electrical failnre, but exceeds 5% of total area applicable.
FE 12 - CLASSIFICATION OF  DEFECTS FOR PRINTED WIRING BOARDS AND
SEMBLIES

w

.13

t

128 Ma 40r Dafacts

dirs s @ a2 T X

12A1. Bonding of conductor io board and peeling of conductor: any

15
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looseness of bond on any conductor lsngth, any pesling of conductor (defect
most prevalent at terminals and ends of conductor contacts.

1242, Broken Eyelet: Part of eyelet missing, circumferential splits.

12A3. Seating of Eyelet: Eyelet not properly seated perpendicular to
ths bosrd.

12AL, Plated - through hole: (1) Plating missing in excess of 10%
plated surface through hole, (2) Voids at interface of hole (3) Circum-
ferential separation (4) A non~continuous plug of solder from one side of
the board to the other when the platsd through hols is used a8 an inter-
facial connection.

12A5. Location of holes: Holes not entirely within terminal area. Edge
of hole beyond edge of terminal ares at amy point.

12A8. Reduction in effective width of conductor at anyone point exceeding
35%,

12A9, Terminal Area - View of board indicates that terminal area is
campletely missing (drilled away or never present) on any side of board con-
taining conductor or does not meet the minimum terminal dimensions specified
for the type FC boarq involved.

12A10. Pe

o

0. Peeling of Conductor
(Defect most prevalent in termiml s, at 5e in conductor direction
and at ends of conductor contacts).

Any indi of peeling of conductors.

12A11. Conductor spacing: Evaluate for potential short base upon clear-

ances spacified in Table III (See Type & defects).

12A12. PFlating on Conductors and Conductor Contacts: Lack of plating
when plating is specified, or plating thickness is not within the tolerances
specified.

12413, Cracks gr Chips in Board: Cracks, chips, bulges on board surfaces
which tend to weaken the "board or conductor on the board. (Holes shall be
free from cracks or chips extending more than 0.020 inches back from edge of
holes, Cracks or chipa on edges of board shall not be greater than 1/8

inch, except none allowed st contact ends.,

12A1L. Unspecified removal of board material: Any visible unspecified

WEES L) 44 L

removal of board material (such as removal about conductors to increase

16
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{nsulation resistance - an indication of contamir nation). A minor change in

surface appesarance due to renoval of superfluous copper shall not be considered
unspecified surface mate—ial.

12A15, Warp or twist of Board: Warp or twist in any board that exceeds
the specified allowed miniwmum,

12A16. Spacing of Holes: Spacing of holes exceeding the tolerances
specified resulting in insdequate material between holes (could cause break-
through between holes).

12A17. Annular ring measuring less than specified (at parrow point).
12A19, Size of holes: Not as specified.

12A20. Condustof xiges: Coaductor edge roughness greater than 0.005
inches.

12A21., Loosc Siandoff Terminal: Any standoff that can be turned or re-
erine

agl

VS -

:
g
Y
']
2
)
1
e
<-§

ring.
12422, Repairs: Any evidence of repair to a conductor pattern.

12423. Approved configuration: Any envelope dimensions, mounting hole

locations deviating fram approved configursation.

12424, Mounting Defects: Supported or unsupported parts not according
t¢. ¢spscified requirements. :

12425, Delamination - Internal or external separatiom of layers of base
material (paper or glass). '

12B. Mipor Defects

12B2. Broken Eyelet: Multiple redial splits, more than one, but less
than four.

12B8. Reduction in effective width of conductor: Any form of reduction
in sffective width of conductors fram 20 to 35 percent.

12B13. Cracke or chips in board: Cracks or chips which do not weaken the
board, result in objectionable electrical degradation (cracks or chips, other
than above up to 1/8 inch allowed at edge of board, except at conductor -
contact edge).

12B16. Spacing of holes: Spacing between holes less than thickness of
board. Spacing to edges of board less than the thiciness of board. When
spacings show evidence of breakthrough, evaluate in accordance with defect

17
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124156, (Unless dimension for spacing is otherwise specified; in which case
minimm tolerances annlr).

12B.18. Cutﬁ, ‘cracks, or scratches in conductor: Board not visible

ol Pd o Aaman ~® Aalfant {a -
BPOCLL LU . AL Vi UTLOWY 48 VWApPLT VWW4,) &

inch along cinnductnr (when this type of defec

"
¥
§,
o
e
os-a
S
v}
:
7
g
%)
E
:
E
-
g

5.1, TIFB

13A. Major Defects

13A1. Missing or broken pieces, bent or othermdse distorted parts which
prevent proper use of item.

13A2. KNon-operative item (mechanically or electrically

e 4

st

13A3., Items not in accordance with, or which do not include changes re-
quired by preproduction or qualification approvals.

LE3-TX MW nne daviationae fraom the annlicable snacification, drawine. etc. .
P Y LAV MU T LA VAWIIWN 4l W vV sy “VPV&V CPU AL AWE VAWl e mmasan ) v EEE
(which may not affect its intended functian or use).
13B5. Markings not in accordance with the requiremsnts.
sant | - I Y R W R P —— N d e man smlad cewed e o
4550, rinisn 1S CracKang, peeliing, Or ClAlpping.
5.15 TYPB 14 -~ CLASSIFICATION OF DEFECTS FOR ASSEMBLED TOOL EQUIPMENT KITS

£
EE

14A2. Incorrect quantity in wunit package or assembled kit.

14A3. Preservation of critical surfaces not in accordance with requirement.

VIA! Tommeemoond wmobboad ~@® cendd woalmodes (Madbnd 2a dnfardan ¢an rasnmira-
ALy e LICOLTOCL WOLIIOU OVl WLV palhaxlilyg . AT VIIVAL 4@ MUTILVE VW s Vuas ™
mente and will materially affect the storage fa of the item).
me ar Wias IBTETIALY &210CT LNe DLOIRge A2 PO ¢ /7
10
40

-


http://www.abbottaerospace.com/technical-library

MIL-STD-252B(EL)

t/ / 19 Jamuary 1970 ,
' 14A5. Iﬁea?“met stosk pumbsr, nomsnclature, and quantity marking on unit
package,

1UAb. Placement of packages in assembled kit not arranged as specified,
which may lead to breakage of items in Idit.

14A7. Improperly sealed unit packages.

14A8. Unit packages punctured or torm.

1iB. Minor Defects

14B3. Inadequate preservation on other than critiocal surfaces.

1LBS, Placement of packages in assembled kit not arranged as specified
but not likely to cause breakage of items in kit.

5.16 TYPE 15 - BALLOONS

15A. Major Defects
15A1. Balloon contains impurities, lumps, foreign matters.
1542, Balloon contains patches.
\\—/ 15A3. Balloon contains holes or cracks.
15A4. Balloon contains non-removable pinches.
15A5. Neck not securely attached to balloon.
15A6. Balloon not dusted inside and outside.
15A7. Wrong Color.
15A8. Uneven thickness, 1

15A9. Improper size or shape.

15A10. Omission of date; or date indicates that balloon is more than
120..days old. ‘

15A11. Wrong weight.

- Jid e LA oI -1 %]

15B7. Uneven coloring.

19
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15B12. Balloon contains scraped, bruised or rubbed areas, which may
result in a weakened surface area.
1R Tdarnt{Pircat <o mawldine miaainey 417anithla AN dorAameeand
- AT e EAAGLL Vded d WA WA BEh A Cubd ’ “Bﬂ“%’ L‘—LU&LU‘C ’ Vi Al A L OWVive
5.17 TYPE 16 - COMMERCIAL QUARTZ CRYSTAL UNITS
16A, Maijor Defects
T4AAT . Parta o mtq‘fnc wrOno ar dafactive an am nat ¢tn nawfarmmm {ntandad
S Bl @ s\l Viw , e v‘lb, ~ A AW A VW VA YO N S BIN W e y‘“vllﬂ i B VLA URA
function or use in service,
16A2, Dimensions - Outline dimensions exceeded.
V4AD Piora .. Dliciam Atcd Af o4 —~—d
AUNJ e & M3 = Al UUL VL mgnmﬂuuu.
16A4. Seal - Cracked glass seal.
16A5. Seal - Any unit showing evidence of leaksge after seal test.
(Imersion in water between +30C and +95C for five wminutes).
16A6. Foreign materisl - Loose solder or other foreign particles in
holder (inspected by holding unit by the pins and shaldng close to ear).
1647, Ccrrosion - Any visible corrosion of metallic surface.
b AR Faagtening de 8 -~ Pinoar TAanaoe arrearwr nit ar athar Pastanine \-/4
L& i d S wr VVI.“Ib N P A, WS > %v. e W\ P D wwas VW , sidd W wa Ao 2 AP - SR ww&b
device, or fastening device missing. -

g
¥
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16B13. Plastic parts - Plastic parts chipped or cracked around screw
heads; warped, blistered, soiled, scratched, or burned.

,,,,, a2 __

16BlL. Gaskets - Gaskets torn, twisted, soiled, or extruding more than
1/32 inch.

5,18 TYPE 17 - COMMERCIAL TRANSIST(R AND CRYSTAL RECTIFIER

1742. Corroded metal - Anmy visible corrosion of metallic surface.

17A3., TPlastic cracked or broken in main body or adjacent to support

17A4. Required markings incorrect, missing, or {11legible.

17A5. Finish incorrect or misaing.

Dro e Y4t ars aho

bl v
L{-ﬂk‘)o PULLS, spww y Semmay ges

ges, likely to cause perscnal injury.

17A7. Outline dimensions exceeded.

17A8. Deformed or damaged parts which will affect operation or use in

17A9. Marking method not as specified (method of application).

L N

17A10. Base material exposed after soldering and cleaning.

UL w Nafant

hlese] -
i7{o. minor uvsiss %]

1783. Flastic chipped or cracked at corners or on edges.
17B4. Marking legible but blurred, or improperly locatsd.
17B5. Finish incomplete or rubs off.

17B6. Burrs or imperfections which will not affect use or make part
unsafe in service.

17B8. Deformed or damaged parts which do not affect operation or use
in service. '

21
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5.19 TYPE 18 - DRY BATIERIES ’
18A., Major Defects
18A1. Klectolyte lealage.

18A2. Incorrect dimsnsions where ability to make connsctions are
affected.

18A3. Cell aging requirements not met.
18AL. Torn jJackets - any tear or rip the greatest dimension of which is

1/2 inch or greater (does not apply to metallic jeckets) where leaknge is
probable.

18A6. Improper ja
18A7. Weight limitstions exceeded.

1848, Excess solder on center terminal extending to within 1/32 inch of
the cell container.

18A12. Inadequate insulation between anode and cathode (mercury cell

18B. Minor Defects

18B1. Defectively crimped mestallic jackets - no leakage probable but
sharp or jagged edges appear.

1882, Paper cell block container not wax impregnated.
1883. Date of manufacture not coded.

188,. Dented cans (mercury batteries).

18B6. Protective coating amitted where required.

C
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5,20 TYPE 19 - STORACE BATTERIES (wet Cells)

i9A., Hajor Defsct
19A1. Wrong parts or material.

19A2, Improper sssembly causing parts to be inoperative or unsafe in
service.

1943, Deformed or damaged parts, inoperative or do not functica pro=
perly in service.

19AL. Improper machiming resulting in sharp burrs or imperfections
which would causs parts to be dangerou s to handle or cause major difficulty
in asssmbly or repair operation.
5.21 TIFE ONNECTIONS, ELECTRICAL, SOLDERIESS, WRAPPED

20A. Hajor Defscts

20A1. No insulation or jnsufficient insulation wrap.

20A2. Improper spacing betwsen wraps on the same wrapost.

Neran o)
a

20A3. Overlapping wrapper turns (same level).

"‘n‘l"t' ap T=Trr
20AL. Insufficient mumber of wrapper turns.

20A5. End tail protruding from wrapost. (Contour of wire not the same

a8 oither Wrappsr turme,/.
20A6. Overlapping wrapper turns (daifferent levels).

20A7. Space between ad jacent W
a

meter of the uninsulatsd conditiona

20A8. Wrapost dimensions incorrect.

20A9. Wrapost reference corners ndcksd, burned over 0.0015 inch or edge

radius exceeds 0.003 inch.

20410, loose wrap on wrapost. (Must meet strip-force limits established
for armncable wire size).

20A11. Re-wrapped wire on wrapost.

23
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APPENDIX I

0.1 The following documents have been used in the technical develop-
ment of this standard; however, they are not specifically referenced and do
not form a part of this document.

1N 2 ML VL 4o
AVed e Fhhdd VB J

MIL~P=-55110 Printed Circuit Boards
0.3. Standards
MI1-STD-45L Standard General Requirements for Electronie Equipment

10.4. AD-612054 Department of Commerce Standards of Worlmanship for
Wired Equipment (Quality Assurance Pamphlet)
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}\/‘-
k Custodians:
Army—EL
Review activities:.
Army— "EL", "MI", "MU", "AT", "ME", "AV", ngM" .
s
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