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MIL -F-13927A(0Ord)
22 Aupust 1857
SUPERSEDING .
MIL-F-139827(0rd)
23 December 1854

MILITARY SPECIFICA TION

FUNGUS RESISTANCE TEST;
AUTOMOTIVE COMPONENTS

1. SCOPE

1.1 Scope. - This specification covers methods of testing automotive compon-
ents for res;smnce to fungus attack to determine conformance to requirements
specified in the item specification.

1.2 Classification, - For the purposes of this specification, specimens, to
be tested shall be classified in one of the three following classes (see 6.2) and
tested by one of the two following methods (a8 specified): :

Class ] - Permanently sealed component assemblies

Class 2 - Unsealed assemblies and sealed agsemblies
normally disassembled for servicing

Class 3 - Separate components not used in assemblies, or
separate components used as replacement parts
in assembiies .

Method A - Tropical room

Method B - Incubation cabinet,

2. APPLICABLE DOCUMENTS
There are no applicable documents.

3. MATERIALS, EQUIPMENT, AND TEST SPECIMENS

3.1 Materials.

3.1.1 Test organisms. - Except as otherwise specified, following species of
fungi, propagated in conformance to pertinent preparatory procedures specified
in Section. 4 shall be used for fungus-resistance tests:

Test Orgnniams ATCC No. MC No. .
Aspergillus flavus 9643 380
AsS Wﬁh 6275 458
5en_rfc ii im_citr 9849 1226
Trichoderma sp. ' 9645 365
plearea violacea 1034

(Penicillium I{lacinum)

(ATCC cultures may be secured on application to American Type Culture
Collection, 2029 M. Street, N.W., Washington, D.C.)

(QMC culmres may be secured on application to Quartermaster Corps General
Laboratorier, “V-tck, Massachusetts.)
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diluting prepared spore suspensions, shall be of the following ~omposition:

KHpPOg-~=-remmr=rremec s cccecnen oo 0.7¢
KoHPOg-~=----=---acececcmnuroocnoren- LU 54
Mg804. THgO--~-=--scmvmemmcanccma s 0.7
NH4NOjg=--em-remreccmeccacarsacemaan. t.0g
NaCle~wee-arccemcavecccanrecarcrecrre- 0.005 g
FeS04. THpO-=-=—--~-cmmcmcecvecnonco " 0.002 g
ZnS04. THaO=recmemrccccc e ccw e dcens 0.002 g
MiiSO4. TH20-~~c=--scmmmmcemomcmeaa=0, 001 2
Distilied water-~-«-=-=ce-uu vosemmcmans=-], @ liter

3.2 Teot equipment. - Unless otherwise apecificd, method A, tropical room in-
cubuation {(see 1.2 and 3.2. i), shall be used. Method B shall e tised only when sgeci-
fically approved in the dewil (product or material) specification.

3.2.1 Tropical room (Mcthed A). - Tropical room shal! be provided with meaas
for z.murolling and for cycling humidity and temperature conditicnos betweer lmits
spec:hcd in 1. 2. 5. 2.

&2 Incubation cabinel (Method B). - Incubation cabines shail be provided wuh
means [or maintaining relative humidity hetween 96 and 100 percent and ..cmperaturt*
between 80° and 44° F

3.3 Tests _pecimens. - Unless otherwise specified, not less than 1 specimen eagh
of classes 1 and 2 items, and not iess than 4 specimens ot class 3 items, shall be
subjected to this test. However, if any of the performance tests required by the
‘detall (product or material) specification to ascertain the effect of this test are de-
structive in namre, a sample of sufficient slze shall be furnished to complete all
specified tests,

3.3.1 Preparation. - Prior to specified testa, test specimicns shall 5ot be leached,
or otherwise conditioned, and there shall be no prior fungi inoculation. Specimens -
containing rubber, synthetic rubber, or similar materials shall not be subjected to
heat-aging teats prior to fungi-resistance tests. Prior 1w any fungi-resistance tesis,
speciniens shall be subjected to such other tests as are specified in the detail (item
or material) specification.

4. PROCEDURES

4.1 Inspection.- Each gpecimen shall be visually inspected, in accordance with
detaii specification before testing. Afier completion of the test specified herein,
each specimen shall amn be inspected for conformance to detail specification require-
ments when applicable.

4.2.1 Qulture stock maintenance. - Cultures of specified fungi shall be min
tained separately oo media, such as potato dextrose agar. Stock cultures shall be
kept not more than 4 months in a refrigerator at a temperature between 37. 4* and
50*F. Subcultures incubated at a tempersture between 82. 4* and 86" F. for 7 to 20
days shall be used to prepare. spore suspenstons.

4.2.2 Spore suspensions.- A composite spore suspension shall be prepared
from 5 species of fungi specitied in 3. 1. 1. Ten milliliters of sterile distilled water
shall be poured into tubes of each of the cultures specified, A sterile needle or other

meansg shall be used to harvest the spore growths on the surface of each culture, The
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gpores and distilled water from the tubes of each species shall be poured into a 125 ml.
flask containing 50 mi. of steriie distilled water and 15 - 20 sterile solid giass beads
approximately,5 mm in diameter. The flask shall be shaken vigorously to break up the
spore clumps and the suspension filtered through a thin layer of sterile glass wool to
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remove mycelial filaments. The residue minus the filaments shall be added to 30 ml.
of sterile mineral salte solution specified in 3. 1. 2 and the resultant suspension re-
frigerated at 40* F. until used. The suspension shall not be kept more than 24 hours,

4.2.3 Specimen inoculation. - The entire murface of each specimen shall be
inoculated by spraying with the mixed spore suspension (see 4.2.2) by means of a
spray apparatus (see 8.3). A culture dish with potato agar or similar media, shail be
inoculated with the same spore suspension that {8 sprayed on the specimen. The dish
shall serve as a control and shall be subjected to the same test conditions as the in-
oculated test specimens. Fallure of the test fungi to produce copious growth on the
cuntrol dish after 7 days will require the preparation of another spore suspepsion and
a8 re-{noculation of the test specimens,

4.2. 4 Specimen placement.

4.2.471 Clagses I and J.- Clagses 1 and 3 unita, aasemblies, components, perts,
cte., (see 6.2.1), immediately after inoculation (see 4. 2. 3), shall be placed for
method A incuhation (see 3. 2. 1) on open iattice shelves ard so arranged as to permit
frec alr circulation arcund specimens.

" 4,2.4.2 Class 2.~ Class 2 spacimens, unlese otherwise specified, shall be
piaced in disagsembled condition for incuhation as specified in 4.2.4.1. When method

B is used gpecimens shall be placed in the incubation cabinet (see 3.2.2)

4.2.5 lIncubatlon.

4.2.5.1 Eggm. - Exoept as otherwise specified, after incubstion (sece 4.2.3
and 4,2.4), specimens shall be incubatad for 80 days,

4.2.

5.2 Cycling. -~ The tropical room ahall be operated under the following con-
ditions; Twenty hours with relative umidity between 83 and 97 percent and an am-
bient air temperature-of 80° to 85°F. followed by 4 hours of a sominal 100 perocent
relative umidity, with condansation and an ambient air temperature of 75° to 80°F.

4.2.6 Performance ratings. - Fuilure of any specimen to pasa any of the periodic
performance teals specified below shall be considered as fallure of the fungus test
and shall end the test.

4.2.6.1 Clapa ], - Class § items shall be subjected to performance tests in

i‘_:‘..u..,_.l.._.e ..'.iﬁ Al J..A-l{ J@uJust or mn%rlnl} specu!cgti.@ a!l‘a' gf'\. ee' and on

days exposure.

4.2.6.2 Claas 2, - Class 2 items, after initial incubation period of 15 days, shall
be assembled and subjected to performance tests apecified in the dotall (product or
material) specification, After performance tests, the incubation shall be contimued
with the specimen disassembled. At the end of 30, 60, and 90 days incubation respect-
ively, the specimen ahall be asaembled, performance rated and then disassembled
for placement back into incubation provided that it does pot faill the performance test.
Ninety days shall be considered as the termination of the test.

4.2.6.5_Ciass 3. - Specimens shaii be removed from the chamber after 30, &
and 90 days of tnocubation and subjected to the tests specified in the item specification.
After performance tests the specimen shall not be repiaced in the Incubation chamber.

5. PREPARATION FOR DELIVERY

There are no applicable requirements.

6. .NOTES
6.1 Intendad use, - This apecification 1s istended to be used as a test procedure

for determining the effects of exposure to fungl and moisture on the physical, eleo~
trieal, a-* ~:terial characteriatica of automotive items, components, and materials
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of components, uged in or with military vehicles. The detail (product or material)

specification when making reference to this specification would specify the applicable

class and the permisaible tolerances from specified requirements, if any, after .
exposure specified hereln.

6.2 Clagacs, '
6.2.1 Clasg 1. - Class 1 items include such sealed items as instruments, cirouit

breakers, solenoids, switches, etc., which are not normally serviced but are
discarded and replaced when defects occur. _

6.2.2 Clagg 2,- Class 2 items include starting motors, generators, unsealed
magnetos, open or ventilated distributors, and sealed distributors, and other
assemblies that are opened or disassembled for servicing. .

6.2.3 Clagp 3, - Class 3 items include materials or separate components which
may be procured as replacement parts of electrical or other asaemblies or are not
used in assemblies. Typical items in this class are gaskets, cable, hose, insulating
malerial, etc., which require destructive teste such as tensile strength tests, ulti-
male elongation tests, etc. to determine the effect of fungi.

6.3 Spray. ratus. - Satisfactory spore suspension distribution (see 4. 2. 3)
can be socureﬁ wﬁ DeVilbise No. 2 hand-operated spray apparatus, or equal.

Notice. - When Government drawings, specification, or other data are used for
any purpose other than in connection with a definitely related Governmaent procure-
meunt operation, the Unlted Btates Government thereby.incurs no responsibility nor
any obligation whatsopver; and the fact that the Government may have formulated,
furnished, or in any way supplied the said drawings, specifications, or other data
is not to be regarded by implication or otherwise as in any manner licensing the
holder or any other persocn or eorporation, or conveying any rights or permission

to mamfacture, use, or seii any invention it may in any way be relatad thereto.
L
Custodian: . Preparing Activity:
Army - Ordnance Corps Army - Ordnance Corps
Other Interest:’

Army - ESIgTC
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INSTRUCTIONS: In s cootinuing effort %0 make our standardization documents better, the DoD provides this form for use ir
msheitting cornments and mgpestions for bnprowementa. All csens of military standerdization documents are Invited to provids
suggestions. This {orm may be detached, folded slong the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In block 5, be e specific as pomihle about particular problem orems suth m wording which required interpretation, wa
too rigid, restrictive, loose, ambigecus, or ws incompatible, and give propossd wording changes which would allevists the
problerns. Enter in block 6 any remarin not refated Lo » specific parsgraph of the doctument. If block 7 is filled out, an
acknowlsdgement will be mallsd to yoo within 30 days to kst you know that your comments were received and are being

NOTE: This form may oot be ussd to requast copies of docunmmnts, bor to requast walvars, devistions, or clarification of
spacification requirsinents on cturrent contracts. Commwnts submitted oo this form do not constituts or imply suthorization
to waive any portion of the referenced docutment{s) or to emend contrectual requirements.
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