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i uation of tests of fungus resistance of availablé plastic lairinated |

FUNGINERTN‘SS OF PLseSTIC IAMIHAPES g
(BETRI-DiSH METHOD) ’ ‘

,Inﬁroduat;pn

Furthsr work complebed under this study has been a contine

aterials following the Petri;DiSh culfure test.prccedure'as
outiined in the "Funginertness Recuirement and 7ést, for use in
MIL~-I-631A (as completed 29 January 1951)%, furnished by the Bureau |
of Ordnance with letter dated 16 February 1951. BEarlier work
covering the phase of the study was reported in the First Quarterly

Report (pages 4 - 25), the Second Quarterly Report (pages 28-77),

and the Third Qnarterly Report (pages 124-~136;.

The materials evaluated in this study include the following

laminated, thermosettlng, plastic materials as approved under the

 following specificatiocus:

- Materials

Spebificat ion Type Filler Resin Grade
MIT~P=997A GSG Glass Cloth ‘Siliccne General
MIL-P~150374 oMé Glass Cloth Mslamine General
MIL-P-150474 NPG Nylon Cloth Phenolic General
MIL~P-31154 PBG | Paper Phenoliec General
MIL-P-31154 PBE Paper Phenolic Elactrical
MIL-P-31154 PBE~P Paper Phenolic Electrical
_ Punching
MIL~-P-15035A . FBM Cotton Fabe Phenolic .Mechanioal
MIL-P-150354 FBG Cotton Fab, Phenolic General
MIL-P-150354 FBE Cotton Fabe Phenolic Elestrioal
MIT~-P-150354 FRI Cotton Fabe Phenolic Fine Machin
ing
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Experimental Prdcedurs

The exparifiental procedure has been éxplained in wetail in

the First Quarterly Report; pages 5,6, and 7s

¥yalnation of Resulis

emasanime s W

bl

At the end of the 21 day incubation period, each specimen
was examined separately for growth on the surface and for growih

on the cut edges and rated as follows:

Observed Fungus growth on

the specimen : Rating
No growth D
Praces of growth (*) 1
Slight to moderate growth: partial coverage 2
Moderate growihs considerable coverage 3
Abundant growths complete coverage 4

(*)Traces of growth are defined as scattersd, sparse fungns
growth such as might develop from an unusual mass of spores in the
original inoculum, or upoa an occasional exbtraneous bit of debrise
(Continious cobwadby growth extending over the entire surface or
edge of the specimen, even though not necessarily ovscuring the
spscimen, was rated as 2.)

Table 19 pages 253 through 255, lists the observations on

the individual replicates of the unconditioned specimens and the

numeric rating of each replicate toth for surface and edge growthe
Table 20 pages 256.through 258, lists the observations on the

individual mraplianstess of the conditionsd specimens and the numeriec

rating of eaeh replicate both for surface and edge growth.
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terpretation 6f Results ror Determination of Funginertness

For a material to be cmsidered funginert it shall not
support fungus growbth; this shall be due to absence of nutritive

substances in the material and not tc presence of a fungistatic

agentse The absence of a fugitive fungistatic agent was determined |

from the results on the specimens which received the conditioning
of 6 hours st 850,09
On the basis of the numeric rating of the fungus grcwth on

the six specimens for each sample of plastic laminate being

evaluated, the following criteria were used for the various dégrees

of fungus resistance:

1) Funginer: - where at 1east 2 of 3 specimens were rated 0 or

=Y

were rated O or 1 when tested after ba;ng conditionedo

2) PFugitive Fungistatic -~ where at least 2 of 3 specimens were
ratad O or L when btested as receivaed and at least 2 of 3
specimens wers not rated O cr 1 when tested after heing
conditioned.

3) TFuangus Susceptible - where at least 2 of 3 speclmens were
not rated O or 1 when tested as received and at least 2 of
& specimens were nobt rated O or 1 when tested after being
condltnopedo

Since 1t has not been determined whether these criteria will
be applied to surface growth alone or to surface growth together
with edge growth, separate ratings have been assigned to the
Specimens based on surface growth alone and on surface and edge

growth considered togother.
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Table 21 pages 259 and 60, lists the classification, of the
 plastic laminates tested; based on the ratingd considering surface
growth. alone and on the ratings gconsidering surface growth togeth’er;

T with 8a8e growbhs
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( Summary of Observations ‘
! |
{Surface Growth Along)

The following samples Mgggge Designat jon Grade

showed no growth or traces 413 TXX~1% . PREE

of growth on all six repli~ #13 T.E-13 FBE

cates:

The following sample

, showed traces or slight , _
i growth on all six replicates: #7 X£L=324 PBG
1 .
! The following samples :
! gshowed slight growth on all '

gix replicatess #6 221-A FBE |

#9 6022 PBE 3

i #14 XEXp-26 PBE-P %
i #35 L FRI i
§ The following samples i
% showed slight or moderate x :
i growth on all six replicatest #12 XXK-13 PBE |
; #16 XXX PBE i
’ ( The following samples | 2

showed moderate gro~th on :
; all six replicates: #12 1E-13 FBE !
) ) #16 L FBI .
| ‘ N
' The following sample 3
; showed abundant growth on \ i
: all six replicates: #1 C-525 FRM -

i (Surface and Edge Growth)

j The following samples Menuf Designation Grade
showed no growth or traces ' )

: ‘ of growth on all six repli- #13 XXX-13 PBE

f cates: #13 LE-13 FBE

The following sample
showed traces or siight
growth on all six replicates: #28 L FRI

—_ . e ———e Pe—

The following sample
showed slight growth on all —~
six replicates: #14 XXXP-26 PBE-P

~261~
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A
, The following sample Designation Grada ﬂ
() showed traces, slight or
moderate growth on all
six replicates: 47 XX-324 PBRG
The following ssmples
showed slight or moderate
growth on all six replicates: #6 221-4 PRE
#9 6022 PBE i
#12 LE-13 FBE :
#16 XXX PBE
#16 L ¥FBI
Phé following sample |
showed slight, moderate or 1
sabundant growth on all six
Feplicates: #12 XXX~13 B 1
%
The following sample %
showed abundant growth on \
all six replicatess #7 C-525 FBM i
( b
g
}
%
:
|
f v
'
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FUNGINERTNESS OF PLASTIC TAMINATES |

(ECMEDITY-EXPOSURE METHOD)

Jhtrodu@tibn

Work guring this period has been the testing of 34

additional plastic laminated matérials for Pfungus resistance;

£ollowing the Humidity-Exposur®é Method as outlined in paragraph|

442 of "Draft of BuOrd Specificdtion 52T1L5 (Ord), reve draft;
Rele, of 15 August 1950", furnished by trhe Bureau of brénanoe
with letter dated 17 Janunary 1951. BEarlier work covering

this phase of the study was reported in the Second Quarterly
Report {pages 78-120) and the Third Quarterly Repert (pages 137
- 201).

Materials

The materials evaluated In this study include the following
laminated, thermosetting, plastic materials as approved

under the following specifications:

Specification Type Filler Resin Grade
MIL~-P-997A GSG Glass Cloth Silicone General
MIL-P-15037A GMG Glass Cloth Melamine General
MIL~P-15047A NPG ¥ylon Cloth Phenolic General
MIL~-P-3115A ERG Paper Phenolic General
MII~P-31154A ERE Paper Phenolic Electrical
MIT~P-3115A PRE-~-P Paper Phenolie  HElectrical;
Punching |
MIL~-P-15035A FBM Cotton Fabve Phenolic  Mechanical:
MIL~P-150354 FBG Cotton Fabe Phenoliec General
MIT-P--150354 FBE Totbon Fabe Pherolie  Electrical
MIL-P~-15035A FBI Cotton Fab, Phenoliec  Fine Machinp
inge '
—265~-
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The éXperimental progedure has been explained in dstail

in the Second Quarterly Report, pages 78 through 81.

Evaluaf%gn of Results

At the end of the incubation period the watch glass was
removed and the rack taken out of the jar. The separate
pieces of string (controls) were examined for fungus growth
(visible to the naked sye)s All of the controls included in
this set of tests developed profuse fungus growthe

Each of the 4 specimens, ®xposed without attached cotton
string, was examined (with the aid of a 7X "Flash~0-Lens"
magnifier) for fungus growth. The percentage of area covered
b& fungus growth was noted for each of the two surfaces,
two side edges, Lop edge, and bottom edge.

Bach of the 4 specimesnsg, exposed with atfached cotton
string was examined for fungus:growth (visible to the naked
8ye)- extending from the cotton stringe The maximum extent
of the fungus growth from peint of contact with the string
was noted for each of two surfaces and each of the two sids
adges, of each specimene

Table 22 pages 267 through 300, lists the observations

on the individnal replicatese

LA R rammgamme T

~-264=

T PSSR S VPP KU S U

W‘___‘

s o L —

RO
1

v My s

]

e — —_ - E T e & s e —— - e

e A - ™ = e — . P 0 ) - - -
o, | = : - LI e T MAASES T S e e s T i i i e . . 22 s gl



A i —

Interpretation of Results for Determination of Funginertness

For a material to be considered funginert 1t shall not
support fungus growth; this shall be due to absence of
nutritive substances in the material and not to presﬁnoe of a
fungistatic agent. The absence of a Fungistatio agent was
determined by the fungus groéwth extending from the cotton
string on those replicates gxposed with string attacheds

Op the basis of the percéntage of area covered by fungus
growth on four of the eight specimens and the extent of fungus
growth from a known nutrient source on the remaining four of th{
eight specimens for each sampls of plastic laminate being
evaluated) the following eriteria were used for the various
degrees of fungus resistance:

1) FUNGINERT - where none of the replicates; exposed
without att ached cobtton string, shows
more than 2% fungus growth and where
fungus growth e}'uendc at least 1 mm from

the string on at least 2 of the 4 repli-
cates exposed with cotton string attached.

2} FUNGISTATIC~ where none of the replicates, exposed
. - without attached cotton string, shows
~morse that 2% fungus growth and where
fungus growth doss not extend at leas?t
1 mm from the String on at least 2 of
the 4 replicates exposed with cotton
gtring attacheda -

3} FUNGUS SUSCLPTIBLE -~ where at least one of the four
replicates, exposed without attached
.cotton string, shows more than 2%
fungus growbhs

In table 22, pages 267 through 300 are listed the ratings
for the 34 plastic laminated materials reported in this

section. A separate page has been set aside for each _ogs.
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i sample and eaeh page presents both the original data &nd the

i
fungus resistance rating both for surface growth and for edge .

growths The Humidity-exposure Method permits a geparate

evaluation based on the edge growth alone, hence the Separatie

ratings. 1In this method the edge growth is twue edgs growth '

in contrast to the Petri-iish Method whers edge growth could

2
in re

ality be deriving its nourishment from the agar and

merely extending over the edges of the specimens,
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FUNGUS RESISTANCE OF PIASTIC LAMINATES

TABIE 22

(HKOMIDITY EXPOSUSE METHOD)

Sheet 1 of 34

-Grgc}_'-;;:' FEE Manufacturer and Designstions #6 221~-A
Specimens. without atrings attacheds
o_" D .v___‘. “ ‘I P -ll\‘
- B | Growth on Surfaces Growth on Edges
(o) T —
o |Relative | % of |[Relative Profusion of Growth | % of
St |Profusion| area areea
x covered 2 gides’ Top Botton coversd
1057 Traces < 2% | Traces Traces |lModerate| <« 2%
1088} Traces <2% | Traces Traces Praces < 2%
1059, Traces <2% | Traces Traces Moderate | < 2%
1 060l Traces <2% | Traces Traces | Traces < 2%

Specimens with strimgs attacheds

= et i s e .

A L R PP

S Mazimum Extent of Fungus
Py Growth firom Point of
:_f-a: Contact with String
g Surfaces Side Bdges
1061 Boum 1 mm
1062 B 2 mm
1063 3 mm 1 mm
1064 4 mm 1 mm
Rating (See pages 264 throush £66 for explanation):
(\_‘ Bagsed on suarfaces alones Funginsrt -
Based on Edges aloneg Fung inert

- 287 -
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| IABLE 22 (CON{INUED)  Sheet 2 of 34
@ ‘ FUNGUS RESISTANCE OF PLaSTIC JaMINaTES
{HUMIDILY BYPeSURE MECLHOD)

PBG Manufacturer and Designat icng

Grado: #7 XX-324
Specimens without strings altacheds
o :
= Growth on Surface Growth on Bdges
(]
= | Relative| % of |Relative Profusion of Growth % of
2 Profugion area area
) covered| 2 sides| 'Pop Bottom covered
953 | Traces < 2% | Sligat Slight | sloderate 2%
954 | Traces < &% | Slight Traces Slight 2%
955 | Slight 2% | slignt ioderate | Moderat¢ 2%
956 | Traces < 2% | Slignt Siight Moderate 2%
Specimensg v,ith strings atiached:
2 Maximum Extent of Fungus
s Growth from roint of
vl Contact with Str.ng
~
o,
N surfaces Sice Edges
957 4 mm 2 mm
958 S mm S mm
95% S mm 2 mm
940 3 mm 2 mm

Rating (See pages 264 througsh 283 for explunation):

Based on surfaces alonz;

Based on Edges alone:

Fun.inert

fungine rt
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; Sheet 3 of 34 5
1 PABIE 22 (CONIPINUED) B
i}, -y A I ' B ]
i FUNGUS RESISTaNCE OF PLASTIC LaMINaiES
¥ - . .
# {HUMIDITY EXPOSURE METHOD)
Grade: FBM Manufagturer and Gesignati ons #7 =525
Spedimens without strings attached: ;
L "9 | Growth on Surface ' ‘Growsth on Edges
: 9 | Rélative % of | Relative Profusion of Growth | % of
: EL Profusion area . - area i
2 covered | 2 sides Top Bottom covered K
; 1009| Moderate 60% | Moderate | Moderate ; Moderate 50% 3
1010} Abundant 80% | Moderate | Abundant | Abundant 70% E
1011} Atundant 75% | Abundant | Moderate | Moderate 75% :
[ 1012| Abundant 85% | Abundant | Moderate | Noderate 75%
- ® |
[' ' Specimens with strings attached: .
‘;.’ o Maximum Extent of Fungus "
¥ Py Growth from Point of
- Conbact with String
b = .
i & surfaces Side Edges !
A 1013 8 mm 3 mm :
1014 7 fm 2 mm '
1015 12 mm- 4 mm
L 1016 7 sm 5 mm :
2 Rating (See vnages £64 through 266 for explan_a{:ior_l).;- f
@ Based on surfaces alcne: Susceptible ;
: i
- ! Bagsed on Edges alone: Susceptible
o -269~
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- Sheeb 4 of 34 <
I TABLE 22 {CONTINUED)

¥~} o
B FUNGUS HESISTANCE OF PLa. 910 LalIN.TES 4
(HUMIDITY FEX£0SURE METHOD) ]
£
Grade: PBE Manufacturer and Designation: #9 6022
Sipecimens without strings at.taci1éd: .
% {Growth on Surfaces Growth on Edges 3
6 —- = e . < 5
= Relative| % of | Relative Profusion of Growth % of
‘a | Profusion area - . area A
> covered 2 sides Top Bottom covered .y
961 | Traces < 2% | Praces Praces Slight < 2% ’

962 | Praces < 2% | Praces Traces | Slight < 2%
- {
963 | Traces < 2% | Praces Praces Slight < 2% )
- |
, 964 | Traces < 2% |Traces |Traces |Slight <. 2% j
€ ;
Specimens with strings attacheds _i
§ Maximam Extent of PFungus K

o Growth from Point of
a4 Contact with String _
[ 1

,§'§ Surfaces S3ide HKdges :
é65 5 mm 4 mm E
966 6 mm 4 mm ‘
967 6 mm 4 mm ;
968 6 mm 3 mm
2
Rating (See pages 264 through 265 for explanation)s
]
= Based on surfaces alone: Funginert *
& Based on Tdges alone; Funginert ;

=270~
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= , & Sheet 5 of 34 J
; r/l ‘ A AT A
& { T4BLE 22 (CONTINUED) :&
i FUNGUS RESISTSNCE OF PLaSTIC LaMINATES 3
" (HUMIDLTEY BXPOSUE METHOD)
. Gr.a'de'.': ?BM Mgnufa nthrer af'f'i__:Qe signa ’E.L ong #10 Ce30 ‘
Specimens without strings atbached:
’ : % G-x"owth‘ (,r; Slmaae C ow’rh on 1‘;'1.588 B '
5 3 {Rezative % of |Relative Prefasion of Growbh: '%aﬁ)'zga 1
‘ 3 fugion area |- - me—set AL X
| § s Cuve"ea - 2 sides Tep Bottem  |covered )
1777 [Moderate 6070 Moderate |Mcderats Moderate 1 35% :

778 |Moderate 65% |Moderate [Moderate |Moderate 30%

B 779 |Moderate 45% !Moderate [Moderate |Moderate 35%
3 @ ; d 3 2

X ‘g 780 [Moderate 70% |Moderate |Moderate |Moderate 35%

:i Specimens with strings attacheds i
L o Maxiwin Bxtent of Fuagus
S Growsh .L‘r’ om Point of ,
L . Consact with Suvring :
: £y :
o Surfaces Side Edges :
i - - '
L 781 5 mmn 4 mm =
. 782 5 mm 4 mm :
L ::
b
b 783 7 mm 3 mm k
- 784 3 mm 3 mm =
Rating (See pages 264 throuzh 266 for explanation):
_ %\ Based on surfaces alone: Susceptible
’q llesed on Edges alons: Susceptible VI
n -27 1= .
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Shoet 6 of 34 :
N ¢ TABIE 22 {CONTINUED)
0 ) o
j{_ FUNGUS RESISPANCE OF PLASTIC LaMINATES o)
\ (HUMIDITY EYPOSURE METHOD) i
Grade: FBG Manufaoturer and Designation: #£10 CH-34 .
. Specimens without strings. attached:
g [frowth on Surfaces Growth on Bdges )
a3 —r g = g H
S | Relative % of Relative Profusion of Growth: | % of .
. = | Profusion| area f—— : area R
3 éovered | 2 sides Top Bottom covered . :
825 |Moderate 5% |Moderate | Slight |loderate 15% | :
| 826 (Moderate 15% |Moderate {Moderate |Slight 10% 1
827 |Moderate 15% |Moderate |Moderats |Moderate 40%
(S8 - B
(f 828 |Moderate 20% |Moderate | Moderate|Moderate 25%. ’
Specimens with strings attached: :
‘ ,
¢ 2 Mazimim Brtent of Fungus ’
L o Growth frem Point of ;
5 - Contact with String :
v — o - :
- ) § Surfaces > Side Rdges :
829 7 mm 4mm
830 S mm 4 mm
{ 831 8 mm 4 mm
B 832 3 mm 8 mm ~
N Rating {See pages 264 through 266 for explanation}s )
- '12 Based on surfaces alone: Susceptible
r Based on Edges alone: Susceotible o
P - ,‘ l“
| E
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Shest 7 of 34 B
TABLE 22 (CONTINUED) 2
FUNGUS RESISTANCE OF PIASTIC LAMINATES ¢
(HUMIDITY EXPOSURE METHOD) ;
o
Gradet: FBI Manufactursr and Designation: #1.0 I~40 g
Specimens without strings attached: ¥
2 “Growth on Surfaceq: Growth on Edges 3
m s -~ P - . b
: , ,
= _Relatlve . % of Relatlve Profu31on of Grommhf‘ % of |
A | Profusion| &rea ) 1 area A
2 covered ‘”g éid s Top3 Bottan jeovered %
5 N rh ——— ) 5 e e 1 _-i
878 | Moderate - 10%{ Moderate | Moderate | Moderate. LO%{ -3
874 | Moderate 5% | Moderate | Moderate | Moderate 10%
875 |Moderate 5% | slight | Slight | Slight 2% :
876 | Moderate 5% | Slight Moderate | Moderate 5%
Specimens with strings attached:
3 Maximum Extent of Fungus
. Growth from Point of
o Connact with String ;
2 y
] Surfaces Side EBdges é
|
877 2 mm 4 mm By
878 3 mm 2 mm ;
879 1l mm 1 mm :
880 1 mm 1 mm 3
Rating (See pages 264 throush 266 for sxplanation): 4

Based on surfaces alons:

Based on Edges alone:

Susceptibls

Suscephible

-27%~
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TABLE 22

Sheot 8 of 34

(CONTINUEDY)

FUNGUS RESISTANCE OF PLASTIC LaMINATES

(HUMIDITY EXC0SURE METHODY:

Rating (See pages 264 through 266 for explanation)s

Based on surfaces alones

Based on Edges alone:

Susceptibls

Susceptible

w7 4=

Grade:' PBG Manufacturer and Desigmetion:  #11 210
Specimens without strings attached:
8 | Growth on Surfaces- Growth on Edges
[ I A
A |Relative % of [Relative Profusion of Growth: | % of
4. |Profusion] area - : . area
2 covered 2 sides‘ Top Bottom covered
785 | Modersate 5% | Moderate | Moderate | Moderate 40% |
786 | Modsrate 10% | Moderate | Moderate | Moderate 15%
787 | Moderate 20% | Moderate |loderate | Moderate 35%
788 | Moderated 20% | Moderate | Moderate | Moderate 30%
Specimens with strings attached:
-% Meximum Extent of Fungus
o Growth from Point of
2 Contact with String
e
& Surfaces Side Edges
789 8 mm 7 mm
790 il mm 8 mm
791 7 mm 6 mm
792 10 mm S mm




; Sheet 9 of 34
N /4 . - 3‘
e PABLE 22 {CONTINUED) iR
! 7
¢ FUNGYS RESTISIANCE OF £T4STIC LahINATES N
{HUMIDITY EXPOSURE METHOD) ;
. Grade: PBE Manufacturer and Dogignaiions F1L 215 ?
. SPecimens without strings attachads »
) X
# 2 s - = —— e o
: 2 |Growth on Surfaces . Growth on Edges !
: S |Relative % of |relative Profusion of Growth: | % of !
) Profusion| area , area .
‘ ) covered | & sides | Top 1 Bottom covered
} : , Lo Y -
i 835 |Moderate 5% | Slight |lModerate | Slight 2% =
2 -1
x ‘ :
& 834 |Slight 2% | Sligh Slight Slight 2% :
L 835 |Slight 2% | Slight Slight Moderate 2% .
«Z 836 | Traces < 2% | Praces Traces Traces << 2% A
Specimens with strings attached: - .
2 Maximum gxtent of Fungus ,—_—_3
‘ © Growth from Point of N
. = Contact with String 2
~
“ E Surfaces Side Edges s
¢ 837 4 mm 7 mm ’
e 838 5 mm 2 mn
e 839 6 mm 6 mm :
:::: -:
® 840 4 mm 4 mm -
' Rating (See pages 264 through 266 for sxplanation)s ,,§
ﬁ, ‘f{f Based on surfaces alone: Susceptible 7‘
) -
) Based on Edges alone: Funginert O
. -275~ A



3 Sheet 10 of 34
- @ :
- TABIE 22 (CONTINUED) )
,« FUNGUS RESIST.NCE OF PLaSTIC LawINATES 3
} {HUNTDI' Y BLroSUas MEPHOD )
p Grade: GSG Manufacturer and Designations #18 GB~112S .
' Specimens without strings atbached: ’
i o S — - = i
; £ | Growth on _Ff‘il_";‘acec o Growth on Edges o |
f A [Roiative % of 'Relatlve Proiusmn of Gz'owth'_ % of :
A | Profusion| area area
S K _ | eovered | 2 sides ‘l?op . Bottom covsFed
a' 793| None 0% |Traces None Tracés < 2%
. 794 | Traces < 2% {None None None 0%
795 | Traces —. 2% |None None Traces < 2%
- 796 | None 0% |Traces None Praces < &% ‘
Spec-imens with strings attached:
i Maximum Extent of Fungus
= g Growth from Point of
bt 5 Contact with String
'5_ p‘ i &
i Tl Surfaces Side Bdges ’
¥ 797 2 mm 3 mm f
” 798 2 mm 1 mm f
799 2 mm 2 mm |
- !
' |
# 800 i mm 2 mm
- - |
) f
’ Rating (See pages 264 through 286 for explanetion)s :
. :I: Based on surfaces alone: Funginert
} ‘ Based on Edges alone: Punginert
i =276~
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Sheet 11 of 34
£ f‘*‘ _
L% TABIE 22 (CONZINUED)
3 FUNGUS RESISTANCE OF PLASTIC LAMINATHES
i _ ~ (HUMIDITY EXPOSURE METHOD)
L
: Grades GMG -'_Mgpufac)tureiaand Designation;  f12 GB 1l28M
N Specimens without strings attached:
f S
X | # |Growth on Surfaces _ Growth on Edges
= [Relative % of |Relative Profusion of Growth:| % of
v o [Profusion | area — : ~ } area
3 e | _eovered 2 sldses Top Bot fom covered
801 | Moderate 5% |Moderate |Mcderate [Moderate 10%
r ' .
e ' 1
b 802 | Moderate 5% iModerate |Moderate [Moderate 10%
803 | Moderate 10% |Moderate {Moderate |Moderate 15%
: fﬁ 804 | Moderate 5% |Moderate |Moderate |[Moderate 5%
Z : :
:; Specimens with strings attac._hed;
; o "
§ = Meximum Extent of Fungus
© Growth from Point of
= a Contact with String
: ol
5: = Surfeaces Side Edges
805 7 mm 7 mm
. 806 2 mm 3 mn
:;& 807 3 mm 4 mm
| e8| 4 mm 5 mn
~ Rating (Sec_pages 264 »t;r_:roug_g' 266 for _explana:tion):
o f Based on surfaces alone: Susceptible '
Based on Edges alone: Susecent ible
=277~
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_ Sheet 12 of 34
L ¥
: TLBLE 22 (CONTINUED)
FUNGUS RESISTANCE OF PLASTIC TalINATES
: (HUMIDITY EZPOSURE METHOD)
} Crades NPG Manufacturer and Designations 12 MEGC-5 ‘
" Specimens without strings attacheds: 4
| 2 [Growth on Surfaces Growth on Edges
< S § - e
‘ E Relative % of |Relative Profusion of Growth:| % of ,
X o, (Profusion| area area .
- covered | 2 8ides Top Bottom | covered
b , @8l | Slight 2% Slight |Slight Slight 2% )
*
' 882 | Slight 2% | Slignt |Slignt | Slight 2% | 5
883 | Traces < 2% Praces |Traces S1light < 2%
1 884 | Siight 2% | silight |Slignt Slignt 2%
3 Specimens with strings attached: ;
Vv ' :
{ . : . ~ :
i + Mszimum Extent of Fungus
- 3 Growth from Foint of ;
" - Contaert with String )
'7 Q{ - f
’ ‘=2 | Surfeces Side Edges %
885 1 mm 1 mm J
886 1 mm 3 mm
1887 1 mm 1 mm 1
3
- 888 1 mm limm . %
- R z s ;g
7 Rating (See pages 264 through 265 for explanation)s: i
é R o . : ; £
e Based on surfaces slones Funginert .
Based on Bdges alone: Funginert i
-278«
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Sheet 13 ef 34 I

TABLE 22 (CONZINUED) :

: 1

FUNGUS KAESISTaNCE OF PLaSTIC LaMINATES :
{HUMIDITY EXPOSURE METHOD) "

Grade PBG Manufacturer snd Designetions 2 XX-13 5

Specimens without strings attacheds g
& {Growth on Surtaces Growth on Bdges

= lRelative | % of Relutive Profusion of Growth: | % of
= |Profusion| area arey 2
2 fcovered 2 sides Top Bottom povered :

889 | Slight 2% | Traces Praces |Moderate | 2%

890 | Traces < &% | Traces Traces Slight < 2%

1891 | Slight 2% | Traces Traces |Moderate | << 2% =
892 | Traces < 2% | Traces | Troces |Slight < 2% b
Specimens with strings attached:

o
© Maximum Exbtent of Fungus
3 Growth from Point of ‘
9 Contect with String ~

by Surfzeces Side Edges
fo'cd 2
893 2 mm 2 mm :

894 2 mm 1 mm

895 1 mm 1 mm é
o 896 3 mm 3 mm -
Rating (See pages 264 throvsh £66 for sxplsanation)s ,,
Based on surfaces alone: Funginexrt 7
Based on Bdges alone: Fang inerd ,
=27 G !
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Sheet 14 of 34

TABLE 22 { CONTINURD)

FUNGUS BESISTANCE OF PLuSTIC TAMINATES
(HUMIDITY EXPOSURE METHOD )

Grade: PBE Manufacturer and Designation: #12 X%XZ-13

Specimens without strings attaechedy

s férowth on Surfaces Grm,th on Ldges

N M . i

= |Relative % of |Rel tlve Profusion of Growth: | % of

‘> |Profusion| area , area

- covered 2 sides Top Bottom lcovered |
1041{ Traces < 2% | Traces |Traces Praces < 2%
1042 | Traces < 2% | Traces Traces Traces < 2%
1043 | Traces < 2% | Traces Traces |[Moderate < 2%
1044 | Traces < 2% | Traces Traces Traces < 2%

Specimens w1th strings athached:

:8 Maximum Extent of Fungus |
= Growth from Point of
o Contact with String
=) oy
] Surfeces Side HEdges
1045 1 mm 2 mnm
104¢ 3 mm 2 mm
1047 3 mm 2 nm
1048 2 mm 2 mm

Rating (See pages 264 ithrouzh £66 for explanations)

Based on surfaces aloneg Fdnginert

Based on Edges alonas Funginert
=28 0w
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Sheet 15 of 34 '

TABIE 22 (CONTINUED) i

FUNGUS RESISTANCE OF 2ILaSTIC LaMINATES %

(HUMIDITY EXPOSURE METHOD) :

Grade: FPBE~P Monufacturer cnd Designction: #12 XXXP-26 E
Specimens wi thout strings attached: )
o {

S [ Growth on Surfaces Growth on Edges i
= _ . :
2 | Relative % of | Relative Profusion of Arowths| % of
A |Profusion| ares : ared ! ‘
2 covered] 2 sides Top Bottom |covered i
84l | Slight 2% | Slight | Slight |Moderate 2%
842 |Moderate 5% | Moderate Slight |Moderate 5% 3
4

843 |Moderate 5% | Slight Slight Moderate 2% ’
844 |Moderate 5% | Siight Slight Slight 2% :
Specimens with strings attached:

g Maximam Ezbent of TFungus

% Growsh from Point of

.E Contact with String

2 : R

2 Surfzaces { Side BEdges
845 8 mm % 4 mm

i

846 3 mm 4 mm
847 11 mnm 4 rom
848 & mm 2 mmn

Rating (See.pages 264 *hroush 286 for explanation):

e T —————

t
Based on surfocces alones Swsceptible
Based on Edges alone: SusSceptibls
-281~
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A Sheet 16 of 34
(i TLBIE 22 (CONTINUED)
FUNGUS RLSIST&NCE OF £LaSTIC LAMINATES
(EUMIDTPY =rOSURe M4ETHOD) p
Grade: FBM Mopnfactursr ond Designabion: #12 C-1513
Specimens without strings attached: -
S |Growth on Surfaces Growth on LBdges
< | Reletive| % of |Relotive Profusion of Growth:| % of
’3, }Profusion area : area ’
P covered| 2 sides Top Bottom |covered ‘
_ : , ;
897 | Moderate 50% |Modercte | Moderate|Movderate 25% by
898 | Moderate 40% |Moderste | ModerateiModerate 25% |
899 | Moderate 35% |Modercte | Moderate|Moderate 25%
.; : ; - ‘- v\z;%
{“» 900 | Moderatsa 55% |Modercte | Modarute|Moderate 50% .
]
Specimens with strings atiacheds
I Maximum Extent of Fungus ;
< Growth from Point of i
o fontact with String
§ Surfeaccs Side Edges
901 8 mm S mm :
902 Z mm 2 mm
903 2 nm 2 mm )
904 4 mm 2 mm %
_ 3
- Rating (See pages £64 through 266 for explanation)s: j;
= Based on surfaces alone; Suseceptible ‘
Based on Edges alone: Suscept ible ‘3
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Sheet 17 of 34

TuBIE 22  (CONTINUED)

. .(1

[N

FUNGUS RESISTANCE OF PLaSTIC LaliINATES
{HOMIDITY EXPOSURE MBI'HOD)

Grades FBG Manufacturer and Designotion: 2 C~813

Specimens without strings attacheds

N e el et

R

2L

R
n
ar

e e TS

B T R

e

% Prowth ohr Surfaces Growbth on BAges
O r 4
7} | Relative % of | Relative Profusion of Growths % of
5 (Frofusion aroa . Aarea
6% covered| 2 sides Top Bottom covered
809 | Abundant 75%. Moderate |Moderate |Moderate 40%
810 | Abundant 75% labundant [Moderate |Moderate 75%
811 | Modersate 65% Moderate [Moderate [Moderate 65%
812 | Abundant 75% pModerate [Moderate [Moderate 45%
Specimens with strings attcensd:
B Moximum fxtent of Fungus
g Growth from Foint of
- Contuet with String
fel] H i
; e Surfeces | Side @dges
813 3 mm 3 mm
814 5 nnm 3 mm
815 2 um 3 mm
816 8 mm 4 mm
Rating (See pages 264 through,266 for explanation)s
Based on surfaces clone:z Susceptible
Based on Ldgss alonoe Suscepivible
=283~
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Sheet 18 of 34 ,;
T4LBLE 22 (CONTINUED) i
i
FUNGUS RESISTaNCE OF PLASTIC LAMINATES
(HUMIDITY EXPOSURE METHOD) ‘
!
GiaGe: FBG Manufacturer ord Designat ion:  #13 c-813 :
Specimens without strings attacheds o
4:-5; Growth on Surfaces Growth on Edgss :
~ |Relative | % of [Relative Profusion of Growth: | % of
o | Profusion| arez e area ;
2 covered 2 sides Top ) Bottom covered §
857 | Moderate 15% | Moderate | Slight | Moderate 5% :
858 | Moderate 5% | Moderate | Moderate | Moderate | . 5%
- . N \;
859 | Moderate 10% | Moderate | Moderate | oderate 15% E
860 | Modsrate 5% | Moderute | Moderate | Siight 10% .
Specimens with strings attocheds ,
(0] N i
+ fazimum Zxtent of Fungus
E Growth from Point of : 3
— Conteet with String
£ e — :
_ o Surfecces Side mdgas
861 3 mm 3 mm ;
862 3 mm 2 mm ‘
i f )
863 S mm 2 mm 1
— % .
864 2 mm 1 mm :
}.
Rating (See paoges 264 taroush 266 Yor explination)s ;
Based on surfaces alone: Susceptible §
i
Based on Edges elones Susceptible i
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Sheet 19 of 34
TABLE 22 (CONTINURD) )
i
FUNGUS RESIST.NCZE OF PLaSTIC TaiINATES ;
(HOMIDITY EXPOSURRE METHOD)
Grade: ¥BYI Manufachurer and desienations H1E L4000
Specimens without strings attacheds
- N
* | Growth on Surfaces Growth on Hdges
< | Relative % of |Relative Profusion of Growth:{ # of ;
= | Profusion| area —{ arca ‘
o ! ocverced | 2 sides Top Bottom |covered
817 | Moderate 65% | Moderate | Moderate | Abundant 55%
818 | Moderats . 30% | Moderate | Moderate | Moderate 20%
819 {Moderate 65% | Moderate | Moderate | Moderate 35%
820 |Moderate 35% {lModerate | Moderate | Molerate 25% %
i }
= o T . —:1%
Speéimens with strings attacheds g
% Meximum Bxtent of Fungus
o Growth from Point of
o Contoct with String
2
& Surfoces Side Edges
821 7 mm 3 mm N
822 J mm 8 mm : i
+ )
823 6 mm 4 mm g
i
824 3 mm 7 mm L
| | i
Rating (Sec pafss 264 throush 255 Lor oxplanation): i
Based on surfaces alones Susceptible :
Based on Edges clonce Suscentible ;
: ~285- ;
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Sheet 28 of 34
T4BLE 22 (CONL INUED)
FUNGUS RuSISTANCE OF rLaSTIC LawINATAHS
(HUMIDILY £XC05URE METHOD)
;Grade: PBE~P Manufacturcr and dosignations 14 XX¥P-26
Specimens without strings attcheed:
- -§ Growth on Surfacecs Growth on Higes
o ,
I |Rolative [ % of JRelative Profusion of Growth:| % of
2 |Profusion| area T arsae
Pt coverad 2 sides Top Bottom |aovered
929 |Moderate 5% | Slight |Traces Moderate 2%
930 |S1light 2% | Traces |Traces Slight < 2%
931 |Slight 2% | Slight |Trcces Moderate 2%
lgsz S1ight 2% | Slight |Praces Slight 2%

Specimens with strines attached:

E Moximum “xtent of Fungus
© Growtn frcm 2oint of
et Contact with Jtring
=t
= 2 Surfcecs Side Hdges
©33 7 mm 4 mm
93 4 imin 3 nmun
235 3 mm 6 mm
936 3 mm 2 mm
Rating (Sez pageg 264 throu.h 2606 for cxplanction):
Baged on surfoces clones Susceptible
Based on Ldges alonss Punginert
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Sheet 21 of 34
TABLE 22 (CONIINUED)
FUNGUS RESIST:NCE OF PTASTIC LaMINATES
(HUMIDITY EXPOSURE METHOD)
Grade: GSG Monufecturer cnd DeSignétion:  #15 GSC
Specimens without strings attached:
1453 Growth on Surfaces Growth on Edges
O - .
o |Relative | % of Relative Profusion of Growth:| % of
5 {Profusion| area . a rea
~ covered | 2 sides Top Bottom covered
865 | None 0% None None Traces < 2%
866 | None 0% None None None 0%
867 | Traces < 2% Traces None Traces < 8%
868 | None 0% None ' None None C%

Specimens with strings attacheds:

e Meximum Bxtent of Fungus
3 Growth from Point of
-:_-4i Contact with String

= .

N - Su;jﬁaces Side Edges
869 2 mm 2 mm
'8'70 2 mm 1l mm
871 g mm 1 mm
872 3 mm 1l mm

Rating (See pages 864 through 266 for explasnation):

Based on surfaces alons: Funginexrt

Bassd on Edges alones
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Sheet 2‘_2? -oyf 34

TABLE 22 (CONTINUED)

FUNGUS RESISTANC. OF PLASTIC LaMINaTES

(HUMIDLLMY EXPOSURE METHOD:)

Grade:s GMG  Manufacburer and Designeatiions #15 G-5
! Specimens without strings atiocheds
, - e .
| - mem e g - -
i J% yGrowth on Surfaces Growth on Edgoes
i o : T ~
' = TRolative % of |Relative Profusion of Growth:| % of
2 Profusion area = — - - area
! g .
; 913 |Moderato 5% |Moderate |Mmoderate |Modorate 5%
914 |Moderate 5% |Moderate |Slight |Slight 5%
| 1915 |Moderate 5% | Slight |Slight Moderate 5%
» {—.
{_ ) 915 |Moderate 5% !Moderate |Slight ocderate 5%
i Specimens with strings attacheds
. 3 | Maximum Extent of Fungus
: o Growth from Foint of
; g Contact with String
) — -
o @ Surfaces Side mdges
| Qo
’ 917 2 mm 1 mm
i 018 1 mm 1 mm
: - 9219 3 mm 4 mm
L 920 2 mm 1 mm
Rating (See pa.es 264 throust 65 for explanation):
(._ Based on surfaces alone: Susceptible
’ Based on Edges alone: Susceptibls
~-288~
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L | B _ Sheeb 23 _of 34
: PABLE 22 (CONTENUED) i
1
f FUNGUS RESISTaNCE OF PLaSTIC LaMINATES
! {HUMIDITY BXPOSURE METHOD)
i .
Grade: NPG Manufacturrr and Designatiens #1586 NS
‘ Specimens without strings attacheds
‘ % Growth on Surfaces Grovth on Edges
| = | Relative| % of |Relative Profusion of Growth:| % of
S |Profusion| area —1 area |
P covered! 2 sides Top Bottom | covered
921 | Traces < 2% | Praces Praces Siignt < 2% |
922 | Traces < 2% | Slight Traces [Moderate 2%
,f 923 | Slight 2% | Slight Traces |Moderate 2%
§ 924 | Slight 2% | Slight Traces |(Slight 2%
i =
; Specimens with strings attaehe_d:
[)
, e Mazimum Extent of Fungus
f o Gre .B; fronm roint of
] Contact with String
p.' ———
! o Surfaces | side Eages
| 925 4 mm 4 mm
1
- 926 S mm 4 mm
;i 27 3 nm 3 mm
3
z 228 11 mm 6 mm
( Rating (See pages 264 fthnrouzgh £348 for explanat ion)
. Based on surfaces alonse: Funginert
,
Based on Bdges alones Funginert —289m
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FUNGUS RESISTANCE OF PLASTIC LaMINATES

Sheet 24 Of 341

TABIE 22 (Cowr INUED )

(FOMIDITY EXPOSURE METHOD)

Grades PBG Manufacturer and Designations  #15 XX
Specimeds without strings attacheds
%’ fGrowth on Surfaccs Growth on Edges
O - = 3 . Y O
" Relative 4 of |Relative Frofusion of Growth | % of
o Profusion ares area
5 covered| 2 sides Top Bottom j{covered
849 | Tracés < 2% | Traces None Traces <= 2%
850 | Traces < 2% | Nene None Traces = 2%
§ 851 | Traces = 2% | Traces Traces Slight < 2%
( i ’ . ] .
- 852 | Traces <25 | None None Traces <. 2%
. Specimens with sbtrings attucheds;
? D : .
| e Maximam Exbent of Fungus
.' 8 Growbh Tyom coint of
i = Contact with String
jo ]
: o) | s -
i - o Surfaces I Side Dhdges
é 853 11 mm 6 mm
i 854 4 mm 3 mm
i
: 855 7 mm 8 mm
855 3 mm 5 mm
S
o Rating (See pages 264 througn 266 for explanation)s
i o
Based on surfaces alone: Funginerd
i
' Based on Edgos alone: Funginert _ =290
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Sheet 25 of 34 |
n '@ TaBLE 22 (CONT INUED) - ' T :
i FUNGUS RESISTuNCE OF PLaSTIC LsMINATES .
- (EOMIDITY EXPOSURE. METHOD)
’ i
L Grade: PBE Menufacturer and Designation: #1.5 £XX
s o o _ ‘
’ Specimens yithout strings attachads .
. ¥ |Growth on ‘Surfaces Growth on Edges
' ' E Relative | % of Relative Brofusion of Growbh: 7 of
i o |Profusion| arca aron '
} o covered | 2 sides{ Top Bottom | covered :
‘; 969 | Traces < 2% | Traces Praces |Slight <. 2%
0 | Traces < 2% | Slight Slight |{Moderate 2% ;
| 971 | Traces < 2% | Slight Traces |Moderate 2%
! y
“’ S 972 | Traces < 2% | Slight Slight |Moderate 2% .
' Specimens with strings attached:
i Maximum Extent of Fungus o
N g Growth from Pointv of
i, o Contact with String 3
L _<
F 2 3
:;j 2 Surfaces Side Edges
| -
‘ o3 2 mm 1 mm ;':
974 | 4 mm 2 mm
975 2 mm S mm
976 4 mm 2 mm =
Rating [See pages 264 through 266 for explanation)s
{@ Baged on surfaces aione: Funginert *
| Based on Edges alones: Fanginerd 50w 5




P =

o —
— T T Lo el

4

. e i Dt e e L i

FUNGUS RESISTANCE OF PLaSTIC LAMINATZES

TABLE

258
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Sheet 26 of 34

{ CONT INUED )

(HUMIDITY EXPOSURE METHOD)

Grade; PBE-P Manufacturer end Dosignations #15 XXLp
Specimens without strings attached:
¥ |Growbth on Surfaces Growth on Edges
(@} -
< |Relative % of |Relative Profusion of Growth:| % of
] Profusion area area
o} covered| 2 sides Top Bottom covered
905 | Slight 2% | Traces Traces Praces < 2%
906| Slight 2% | Traces Traces Traces = 8%
907 | sliant 2% | Slizht Troces Moderate 2%
908! Slight 2% { Tracss Traces Moderate < 2%
Specimens with strings attasheds
5 | Maximum EBxtent of Fungus
i3 Growth from Point of
ﬁ Contact with String
7&? Surfaces Side Edges
909 3 mm 2 mm
210 3 mm 2 mm
911 3 mm 2 mm
912 3 mm 4 mm
Rating (See pages 264 throusn 766 for explenation)s
Based on surfsces alone: Funginert
Based on Edges alone: Funginert 292
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g  Sheet 27 of 34

. TABIE 22 (‘CCNTINUED) R '

T FUNGUS RESISTANGE OF PLLSTIC LaMINATES

F (HUMIDITY EXPOSURE MZTHOD)

1 i Grades FBM Manufa cturer and Dosi@‘la_ti onz £15 0

1 .

j, Specimens without strings attached:

‘ 45 “Growth on Surfooes Growth on Edges
'S‘ Relative | % of |Relative Profusion of Growths| % of

- = Profumsion area : area

ot covered| & sides Top | Bottom |ecovered

! 937 1 Moderate 20% Moderate | Moderate Moderate 30%
938 | Moderate 25% {Mode rate Moderate [Moderate 25%
939 | Moderate 30% Moderats | Moderate [Moderate 40%

\Q 940 | Moderate 25% | Moderate | Moderate ilvlpderate 30%
Specimens with stiings atbtacheds

: T g Maxinum sxtent of Fungus T

y © Growth from Point of

: it Contaot with String

i —

L & Surfaees Side Edges

| = ,

; 941 2 mm S mm

fF.

I 942 2 mm 1l mm .

I-g‘

F 943 2 mm 2 nm

ﬁ*

r] 944 - 3 mm 2 mm

! .

. @ Rating (See pages 264 throush 366 for explanation)s

- 8

o Based on surfaces alone: Susceatible

b

- Based on Edges alones Susceptible —20%
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' TABLE 22 (CONYINUED) ~— )
FUNGU3 HESIST.NCE OF rLaSTIC LaMINALTES
(HUM D XTY E:ZPQSURE M&THOD)
Grade: FBG _Manufacturer ond Vesignction: #15 CE
Spesinens without s*trings attacheds
IS Growth on Surficed Groyta on Edges
[»] g -—— :
S |Relutive | % £ |Relavive Ecofusion of Growth: | % of
2‘ Profusion area ' area
2 ccovored | 2 sides Tep Bovtom covered
977 | Moderate 20% | Kodercte | Modercte [Moderate 25%
9%8 | Moderate 30% | Modercte | Moderote [Moderate 254
979 | Moderate 30% | Modercto | Modarate (Moderate 30%
@ 980 | Moderate 20% | Mcderate | Moderate [Moderate 25%
Specimens with ‘strings attoched:
T s Meximum Bxtent OFf FuAgLS )
s Growih from Point of
= Contuet with String
]
o ’ 5 o
- 2 Surfaccs Side Bdges
981 2 mm 1l mm
982 2 mm 1 mm
983 2 mm 1 mm
984 & mm 2 mnm
g Rating (Sese pages 264 throush 266 for sxplanct ioni
8 Based on surfaceses alone: Susceptible
Based on Edges clone: Susceptible —294-
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. ~ Sheet 29 of 34 E
TABIE 22 (€ONTINUED) T
FUNGUS RESIST..NCE OF fL.STIC LelINATES 0
(HUMIDIVY EXPOSURE METHOD) :
Grades FBE Manufscturer and Dosignation: #1565 B i
Specimens without strings attzched: - g
S |Growth on Surfaces Growth on Edges ] v ;
-}j Rolative | % of |Relotive Profusion of Growbhs | % of B
o [Profusion| area ) area )
S covered | 2 sides Top Bottom lcovered. |
1017 Mcderate 40% | Modercte | Moderate | Moderate 30% .
1018| Modersate 35%1 Moder.tc | Modernate | Moderate 35%
1019| Modercte 30%| Moder.te | Moderate | Moderate 20%
1020| hodorate 25% | Moderate | Moderate | Slight 25%
Specimens with strin,.s attccheds gf
I Meximum Extent of Fungus —=
] Growth from FPoint of R
i Contoet with String .
o
e Surfsces Side kdges
1021 2 mm 2 m .
.'1
1022 2 mnm 1 mm .
1023 1 mm 1 mm . f
1024 4 mm 2 mn =
thing (gee Bages 264 throu.h £65 for explanation):g E
Basad on surfoces alonc: Suscontible §
+
Based on Edges alone: Susesetiblo 29— i
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T,BIE 22 (coiliINUED)
FUNGUS RBESISTaNCE OF rLas3PTIC LawINaTES
{HUMIDINY EXP0SURE ML THODY

GFades PBI lenufscturer ond Desigmetion:  #15 T
Specimens without §btrings attocheds .

"2 lerovith on Surfuess Growth on Bdges

S iRelotive | % of [Relative Profusion of Growths | % of

S |Profusion| aros . - arca
18 {covered | 2 sides Top Bott-an coversd
-945 |Modsrete | 30% | Modexrcte | Moderate | Moderate | 25%

R

©
N
o

Moderate 15% | Moderate | Moderate | Modsrate 35%

A

947 |Moderate 30% | Modercte | Moderate | Moderate | = 30%

1% -—m:r; o

948 |Moderate 20% | Moderate | Moderate | Moderate 35%

Specimens with strings atteched:

e

B e e T

R

~,~.-.,,M,...‘.W_.
A e

g e e

[ . -
e Moximum pxtent of Fungus
g Gro.th from sLoint of
I Contaceh with String
! i
o Surfages Side Ldges
949 S mm 4 nmm g
©50 2 mm 2 mm
951 4 mm 2 mm
952 4 mm 2 mm

Rating (See pages 264 throu.n 766 for explanations)

Basasd on surfaces alonc: Susceptible
Based on Bdges alone: Suscegtible -296-
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“Gradé: PRG @épufacﬁurcr_and_

TABLE

28

Sheet 31

( CONT INUED)

FUNGUS RESIST.NCE OF PLaSTIC LawINaDES
(HOMIDYTY BXPOSURE METHOD)

Designetion:

e

Spceimens without strings attoched:

116

4] . " .

o Growth on Surfaces Growth on Hdges

2 ) "

4 - _ —

= {Relative | &% of b} 4 of

o, |Profusion aresa : ares |
fe5] N .

o B fcovered | 2 sides| Top Bottom | covered
985 |Traces < 2% | Tracas Traces Moderate Z 2hl

986 |Traces < 2% | Traces | Traces Slight « < 2%
987 [Traces < 2% | Pfraces | Traces Slight < 2%

988

S1light

Moderate

*Specimens with strings

attached:

- Marimum Exbtent of Fungis
a2 Growbn from rfoint of

ha Contaet with String

o~ Rl

j=T)

o~ Surfaces Side Bdges
989 S mm 2 mmn
990 2 mm 1 mm
961 2 mm 1 mm
092 6 mm 2 1

Rating (Sed pages 264 throush 266 for explanation):

Based on surfaces alone:

Based on Ldges alonasz

Fung inexrd

Fung inert
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) ) Sheet 32 of 34
T+BER 2% (OGONTINUED)
BUNGUS ‘RiSSIS TadCE OF £EASYIC Lubi INaTES
(HU YDy “:.0 U{u Ivn_-_LhOu)
_ Grade: FBEM Ma*mm-ctu},rer and. Designations #16 c
SDS2imens withuut strings attached:
= w = = : - e : = [
= G"' w*h on S rf‘ e_'s-: Gr—owth 09, Iw.,gfas _ '
- ‘.“_‘ - e o Z_‘ e ———-——:-— ". T s
it -Rel-a,_ld:iv') _ % of | Relative Prorfusiom oiﬁr:zwth % of
S IProfusion [ area N [ A — ] area
| coveregf® sides | Top | Beniom | coyered
1025 Moderate : 85% jModérate |Moderate |keoderate |} 20% |
S , : . N
1026 | Moderste | 70% Hiedergte [Moterats |Mcasrate 30%
1027 | Moderatsd 65% |Moderate |Mcderate Modsrate 40% _'
1028 _Modar to 60% |iModerate [MoaeFate lioderate I 30% |
Spegimens with strings attacheds ' : !
D o T
s MaZimum mxtent of ¥nuggus
(&) R
growth, fr .‘r oL
= sencach wQ%l tring
= :
2 Surfaces Side Edgoes
1029 2 mm 1 mim
B .
1030 Z mm 2 mm
1031 4 mm 1 mm
‘ J
1032 5 min 2 rim
Rating (See vages 264 through Z66 for explanation)s
aged on surfaces alone: Suscextibles
Based on BEdges alone: Susce pt ible 298w
- ::/
B ) e " R = w PO P PO

T A AT " T W AR W ST TE T s e o AEWAE Wy + bt ol b W _ gt @ = MNANS o, gy S, ro . P e s —

ol

[T,

o

e

R s (L



=
L
o
I
3
*
-
7
f¢
R
i

3
¥
LS

ST

& 9

e T

]

S

o

e

b ) o

Claatatd (EAR LA
R RS

k2

_1;0 i LU

“«

AL AN

o=z

R

’

sy

g

SRR S v,

o amR T o Laws

ST SNy

T~BLE 22 (CONTINUED)
FUNGUS ARSISTANCE OF PLaSTIC TAMINAT

Sheet 33 o£

84

ts

(HUMIDITY EXCOSUKE MEEFHUD)

Manufacturer and Designations

Specimens without strings attached:

#16

S

i Growth on Surfaces Growth

13
-
|2

on Bdges

s

Relative | % of

of Growths:

Relative Profusion

Replicwubi

| % of

- Profusion area T ared

~ lcovered | 2 Sides Top Bottom Jeoversd

993 | Moderate | 35% | Moderate Moderate |Moderate 25%
994 | Moderate 25% | Moderate [Moderate |[Modsrate 30%
995 | Moderate 35%| Moderate Moderate {lioderats 30%
i | I .

. + -
996 ' Moderate 30% | kioderate Moderate |Modsrate 25%

Specimens with strings attacheds:

i 8 | Maximum Extent of Fungus
o | Growth from roint of
ot Contact with String
I ;.

o Surfeaces . Siiﬁ fdges

997 3 rmm 2

mm

998 | - 4 mm 2

299 |

1:000 6 mm 3

mm

ct
13
5]
O
o
Ot
oy
V)
(9}
O

Rating (See pages 264

for explanation):

Rased on surfaces alore:

Susceptible

Susceptible
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Edgs
Rating

Funginert
Punginert
Susceptlnle
Punginert
Susceptible

Susceptible

Susceptible
Susceptible
Funginert
Funginart
Suscep tible
Funginert
Funginert
Funginert
Suscept ible
Suscept ibls
Sugceptible
Susceptible
Suscéptibls
Fungine rt
Funginert
Suscept ible
Funginert
Fuag inert
Funginert
Fangine vt
Susceptible
Susceptible
Susceptible
Susceptible

Fanginert

Susceept ible
Susceptibie
Susceptible

v TABLE. 23
-~ ‘(- 2
N 4 FUNGUS RESISTANCE OF PL4STIC LAMINATES -
; {HUMIDETY . EXPOSURE METHOD)
) (Suminary of ratings listed in table 22)
. Specs Manufacturer and Surrace
g Grade De51gnaulon Rating
i FBE #6 221-A Funginett
£ PBRG. i XX--324 Fun gine ¥t
¢ FBEM i €525 Suseeptible:
) PBE #9 €022 Funginert
s FBM #10‘ C-30 Susée pbible
= FBG ﬂlO CE~34 Susecept 1hle
= BI ﬁlO T-40 Susceptible
- EBG k) 210 Suscept ible
Z EBE A 215 Suscept ivie
. GSG - #l2 @B-113% Funginert
g QMG 412 @B-128M Susceptible
o NPG #i MEC~5 Fanginert
3 PBG 12 XK-13 Funginert
#* PRE #12 XiX-13 Funginert
PBE-P 712 XEXP-286 Susceptible
S FBM 712 C-151% Susceptible
& FBG $12  C-813 Susceptible
: FBG 713 0-813 Susceptible
; BT #13 I~400 Suscepvible
X PBE-P #L4e XXX P-26 Susceptible
3! G’S G’ ,515 GSC Fungin ert
ot GMG #15 G~5 Susceptible
& NPG #15 NS Funginert
N PBG #15 XX Furginert
§ PBE A5 ZXX Funginert
: PBE-P #15 ZXXP Fungin ¢it
°1 PBM #15 ¢ Susceptible
‘ FBG #15 CE Susceptible
FBE L5 IE Susceptible
\ FBI - 7L5 L Suseept ible
- PBG +16 XX Funginers
S FBM #16 C Suseepcible
¢ FBE #16 LE Susceptible
K PBG NG 300 Funginert
i,
-
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Sumingry of 0Observat ions N
(Surface Growth) ¥ =
The following samples Menufs Designation  Grade %
snowed growth covering Qﬂ or o .
less of the area on all #6 22L=p FBE e
replicatess b XX~ 384 PRG :
| 9 5022 52
(Tbese samples also showed #12 GB:-11.2S GSG w
a minimum of 1 #m growth froam #12 MEC-~5 NPG .
string 6n repllcates expésed {12 XX-13 PBG ; B
with string attached) #1.2 XXX -13 EBE . a0
5 GSC G5G ]
#15 NS NPG :
415 XX pe¢ |
715 XXX PBE ! .
475 XXXP PRE=P | -
- #16 XK PBG ’
’ iy %00 PBG
The following samples .
showed growth covering 2 = 10% ‘ -
of the area on all 4 renilcates' o : -
;?10 L-40 FBI -
A1 GB-128M GG
F12 XLLP-~-26 PBE-2 =
iz C-813 FBG b
714 XXXP~26 PBE-P T N
#15 6319 GMG *
The following samples #10 CBE-34 FBG . 5
showed growth covering 10- #L11 210 PBG a
40%. 6f The drea on all 4 . #15 C FBM =
replicates: 15 CE FBG R
#15 LE FEE "
5 ¢ I FBI
#16 1E FBE
The following samples C e C-b85 FBRM
showed growth covering 30 - +10 ¢~30 - FBM y
80% of the area on 51l 4 #1e ¢-1513 ~ FBRu K
replicates: #13 L-400 FBI B
16 Y FBM -
The following sample 3
showed growbth covering 65% or #12 . C-813 FBG -§
over of the area on all 4 A
replicatss: =
~302- =

K Reh e ; « Sy o e
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e ——eem o — = 7 e adi
§ H Summary of Observations
~ A
B (Bage Growth)
: The following samples Manuf. Designation Grade
t showed growth covering 2% or i T
o less of the area on all 4 56 221-h ¥BE
i replicates: 7 ZX~324 PBG
. ,-,je 6028 PBE
4 (These samples also showed /11 215 PBE
- a minimum of 1 mm growth from #12 GB~112S GSG
5 string on repllcatus exposed #12 UBC~5 NeG
with string attachsd) #18 XX-13 PBE
; 712 XAK=13 PEE
714 XibpmD 6 PBE~-P
- #15 GSC GSE
E #15 NS NEG
- 15 XXX PRE,
#15 XXEp PER~P
. A1g XX PBG
: The following samples #£10 L-40 FBI
v showed growth covering 2 - 10% #12 GB-128M GMG
o of the area . on all 4 #12 XXXp~-26 PRE-P
S S replicates: #13 ¢-815 FBG
: #15 -5 GMG
é The folleowing samples #£10 C-30 TRl
v shcwen growth covering 10~ £10 CE-34 FBG
? 40% of the area on =ll 4 F11 210 PRG
‘ replicates: #15 c FBM
L. #15 CE FBG
E 15 1E FBE
: #15 L FBI
¢ #16 C FBM
i #16 IE FBE
: #17 300 PBG
The following samples #7 0-525 TRM
o 1 showcw growth covering 30~ %12 C-1513 FBM
N QOp of thse ares ~n 3all 4 ”12 C~-813 FBG
' replirstac; #13 I—400 FBI
2
j‘: " ""3 03“'
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FUNGINERTNESS OF THE THERMOSEITING MOLDED £LaSTICS 1 .
(BETRI-DISH METHOD) ' ';;f
Introggptlon q
3 ... During the period covered by this Feurth Report, o f?
number of-a@&it{onal avaliable thermosetting molded plastics f
were tested for Punginertness £ollswing the Petri-dish culture _::‘
test prosedure a8 outlined in the "Fungineriness Requirement E
and Pest, for use inMIT-I+631A" (as compléted 29 January .
195%); fumnished by the Bureau of Ordnsnce with letter dated ;%
16, February 195l Earller work éovering this phase of the 1;
study was reported in the Third Quarbteily Report (pages 202~ ,f~
244), |
Materials ?

The plastics evaluated in this stuldy include the

fedlowing bthermosstbting molded plastics as approved under
MILIT:RY SPECIFICAT fON MIT~P--14B¢

Phenolic Re sing . 3§

Type GFG - Cellulose filler, gsenéral-purposes

Type CFI-5-~Celliulose filler, impact-resistant; nom.nal ‘
impact strength, 0,60 foot-pounds per inch !

g

no;ﬁ-Che :
Type COFI-10~Cellulose filler, impact-resistant; nominal 3
impact strength, 1.0 foot-pounds per inch B
notche. A
Type CFI—-20~Cellulose filler, impactrresistant; nominal é
impact strength, 2.0 foobt~pounds per inch !
notche f
Type CFI-30~Cellulose filler, impact-resistant; nominal i
impact strength, 30 foob~pounds per inch i
nctchoe =304= E
‘E
J—
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Type CFPI-40-C&Ilulosé filler, impact-residtant; nomingl
) impaet strength, 4.0 foob-pounds per inch
notche,

Type MFE = Mineral filler, best electrical propertiese

Type MFG = Mineral filler, general—purpose, heat-
2 resigtant,

Type MFH ~ Mineral filler, heat-resistant.

Type MFI-~10-Mineral filler, impsct resistant; nominal
impact sitrength, 1le0 foot-pounds peéexr inch
nobah,

If

:_

Type MPI-20-Mineral filler, impact resistant; nominal

impact strength, 2.0 foot-pounds pe? inch
nobtchy

Melamine Resins

Type CMG - Geélliulose filler, general-purposes

Type CMI-5= Cellulese filler, impact-resistant; nominal

Type MME ~ Mineral filler, arc- and flame~resistants
Alkyd Resings

Type MAG -~ Mineral fiiler, general-purpose alkyd resine

Experimental Procedure

The experimental procedure used was the same as that used
in the Petri-dish funginertness tests of plastic laminates
except for the test specimens usede The debtails of this
vrocedure are found in the First Quarterly Report of this
series. (See pages 5,6, and 7.)

The specimens used in these tests wers prepared as follows.
The thermosetting molding pl:stie, being tested, was molded

into dises of 1/8" thickness in such diameters as to =305~
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T allow subséquent cuttifig of sguares 1 inch by 1 inch from -
the disese Thig uttilng was Qono using an 8" aTbor bilt ' E
saw syuipped with a suitable cutting blads. i =
&
M resulting speciméns {1/8" x 1" x I") were then y
handléd in the sameé manner &s the plastic laminate spscimenss ,
. Evaluation of Results
- At the end of the 21 day incubation peériod, each specimen "
was examined separately for growth on the surface and Ror 3§
growth on the cut edges and rated as follows: iz
Observed Fungus growth on
_the ‘specimen Rating -
No growth 0 73
Traces of growth (*) 1 i
& Slight to moderate growth: partial coverage & -
' Moderate growth: considerable coverage 3 i
Abundant growth: complete coverage 4 S
(*) Traces of growth are defined as scattered, sparse fungus f
~ growth such a8 might develop from an unusual mass of spores in ;
the original inoculum, or upon an oceasional exbtraneous bit of -
debris. (Continous cobwedbby growth extending over the entire :
surface or edge of the specimen, even though not necessarily
obscuring the specimen, was rated as 2e)
.
Table 24, pages 308 through 310, lists the observations on :
the individual replicates of the unconditioned specimens and i
4
numeric rating of each repliczte both for surface and edge g
;.
growth. Table 25, pages 311 through 313, lists the
observations on the individual replicates of the conditioned s
specimens and the numeric rating of each replicate both for f
£
¥
surface and sdge growth, %
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For a material to be congidered funginert 1t shall nob
support fﬁhgué growths this shall be due to absenceg of

nutritive substances in the meterial and not to presesnce of a

fungistatic agent. The absence of a fugitive Fungistatic agéenty

was deétermined from the results on the specimeng which recived

tLe uondltionlng of 6 “0"r3w&$\85¢ Ce
Oh the basis of the mumerice rating of the fungus growbth on
the six $pecimens for eaéh,sampie of plastic being evaluated,

the following cri%eria were used for the various degrees of

fungus resistence:

1) Funglnert ~ where at least 2 of & specimens were rated
0 or 1 wnen tested as received and at least 2 of 3
specimens were rated O or 1 when tested after being
conditioned.

2) Fugitivé Fungistatic ~ where at least 2 of 3 specimens
were rated O or 1 when tested as received and at least
2 of 3 gpecimens wers not rated 0 or 1 when tested
after being conditionedes

3) Fungus Susceptible s where at least 2 of 3 spetimens
were not rated 0 or 1 when tested as received and at
least 2 of 3 specimens were not rated O or 1 when

= tested after being conditioneds

Since it has not been determined whether these criteris
will be applied to surface growth alone or to surface growth
together with edge growth, separate ratings have been assigned
to the specimens based on surface growth alone and on surface
and sdge growth considered together.

Table 26, pages 314 and 315, lists the clagsification,
of the moldsd plaétics tested, based on the rating con-
sidering surface growth alone and on the ratings considering

surface growth together with edge growth. ~B0Y -

e ri - w——ww-—_-‘ .

s T IS S T Y Fe Ty

LI & L et lama s o

T .

e

!

LTI '.‘;"\

.

B .

R SRR TR T P U

N R
oy 5 "”» 9
- -

| B




R A LR > - N~

o

.,m.: e ~w nﬁ,ﬂ. F S TN

N

Y T

T » I-te = ,u_.__...a Eif

T L
r ) »

1302 oued 088 Op00 TUTAEL

oI sumu JO UOX

TEUE TAX6 W04 = 040N

¢ S
w ) Poq0U esIMINYIO SSoyuUN 88FPS § INT 2ueg oa—DREF0TIS R proedg = 4
m ) ¥ e T s
W 2 g | USTIS : () FUSTTS n219 umoxd QTG-WI | g 5
! I 2 | g S008Iy 1 _ UIITS 4319 {  IdD '
[ O9BICDON 20D 3a8E *PON vels L S S
; “ S S R A | seoBIy f4) soouag ATty | Teangen oTS-NI g |
¢ 1 o2 e | SIS WITTS #TT9 140 |
7 g2 | g i BT TS SUPTTS WIT9 | T2# H
B B B TTS (4) 400 dxed tpow | 066G| UMOag 0CY ~3D
_ 2 2 HUSTTS {4) 40D daed :pOW | ‘€669 540
! g | ° USTTS (4] UBIIS 766 137 .
i - | @ WEITS | T9TTS 9868 *38N 02T -ad
: g 2} WIFTTS : (4] FU7TTS 866 | DED
g 2 3YFTTS ” {x] 3USTTS T86G Te#
by ] % quBRPUNG Y ( xw fuepungr o712 Teaniei 03 02
A % geepungiy x) duepungy aviy -
h R w" ¥ quepUNgH +) Auepungv Y19 g1 140
M T  Due reoBrang [ 4x) EO5DE eoevFINg 56980
. “deIung : ~11dey UOT ARUSTS O apBaIy
' M T o s e YV SR = : US TP Tue *00dg _
_m 1 2uT) ey OTJSWNN] Ygmoay saSimyI Jo uotadiaose( ~-TI06d Joxngovinusy .
| _ suoN suewtoesdg Fo SUTUO TATPUOD
§ [CCHIAW HSIC-T4THd)
i ] SOTIS™IE CECION NO SNONAJ H6 HIMOUD
., 92 AIEVL
|
|
i [ . ! , .
|
!
13
m_ ot S &3 9
. :
el BEY e el Ve il e We AT« - he B e T U TR [ N £ W A n e e ol L e s et g PP L, Y,

AN

el o U VT

o e T

— rw'y

i TR

s

ri——y — . ———

TE -

U g2 ~p——— V————-=  ——

e

"

o
T
% ,“,

¥

_.
{



= T . . . . v P R

g

- - P I L el AU i
B T T T T N B B B 2 e S e
’ ST o Ao eTs ST TS X 0
[ POLOU '0S TMI DY O mm_m_mqs m.vam_m b7 m%c oWR mm*HH.cmwwm Hmmpwmm maww%mwnwmmﬂwsﬂwomm -
. Y S .
g g PUSTIg () 3USTTS 2809 umoxg 0yg-uH m
2 | 2 QUSTTS () FUSTTLS €809 HAN
2 4 1USTTS (4) SUSTTS Y809 13# J
. _ ” m o .
" | 2 g PFTTE (%) FUPTTS D409 | TeanjeN 0vg-dH
R | | 3 g FUPTTY (%) FUBTIS €409 . Han
SERE. | 2 g pqm:m ) suBTTS Y409 T3
> M — ~ - — e —
_,_ - g se0Bay, 1UET IS 00T9 | umoxg 0gg ~¥H
i & e SUSTTS (o) UITTS €019 HIN
| *
I 8 g ©9.810PON UBTTS YoT19 T3#
8 g WIS TUSTTS 0609 | TBINgBN 0SE-¥H
: i - g MFITG 1UFTTS €609 . AN
s _mﬁ [ g I%8TTS () 3USTTS 7609 T3
" Seldiay, | : - . _
N , \
J A T T AUATTS (%) SO08IF 0219 ¥oe1d 0TG~-14 3
w f =z T Emﬂm :nw 8008I, ge19 6
__, 0 0 JOTI8 M  JoTaeqes egerduog | ToT9 T A
__.w m mmmwﬂ goBFING (4x) SO3U™ 90BIMG g891q8Y
; ‘.mnvmw wH.Q.S S.HHQOM. GOMPQ.QWHM@Q. BPRIYH
| [SPEFINS ‘ SN N USTp vue *padg
”wﬁpﬁm D TIowN; S ygmoan snfung Jo woyrgdraose( ~TI98d I0JINL0BINURH
) ‘ i ,m.,‘moz_ tusmtoedg JO FUTUOT4TPUOD
_ _ (COHEEW HSIC~T¥IFHJ)
| | SDITSTIA CHCTON NO SNHNAJ J0 HIMOUD
1 M E .%,,6 ACCETT {TIONITNOD) % @IV
{i e
!
.
3 b ! . - _Ar.,
i L C e i
_.L»“ZK.,.,.. ael L ATAY STt Ty REEL TS SN TR | S TRV RPARE U R T VIR Rl e S s AR S v A WA i+ i o & v el ISR S s B N T

. R

~amy

e

R T i

e

“ N
B T L

o e Ty i R\ g,

.

e s e

o ey g e w

At

Pr—— e

= e S v ot

ey -

v v —

—— oy s



i .- T T e e . E ! _ Co
,_.M.m R A O e o O S Ead D MRl B Rl LU g _Aw_ ?.m ,nL" ,» R i L e e e e e e e ~:
L
m 4
. e IO B8 T OUT P00 SUTH B DLACWhN 40 Uo: S0GOTaRE daq = 640K V
. DO 0U SSTMISY40 SSOTUN §65DPO § I0I SWeS =, DPoFFOYraEN. Sew 9orlats Uowroodg w |
pugery b 3 d T n .
J o o
w : = ;
| ) 2
| ¢ W
h : SRR b
4, i W
, { ;
[ i
) |
| i
i & _ \f..
S
w . A
T | T ! seoBay ss0Bay, navZ 237 | u
T § T seowaI] 8003y, a8y O .m
| S A S | 580 By §808I], TGHR Srd o
WA o b “1| - . - - s w
- I ° m !
1 T | T seoBIy | sevBI] A2 0% ;
| 1 50054 (4) soveay 772 | o ,
_ : LE .t  seoBlj seonIy 952 834 &
SR I I3 AN N, B »
vue eoBFIng | {,,) sedvy poBJIUG - §9480 : w
sov ang =TTa0Y uoIeudIsa@ | epeay !
- SR AR : qstp pus °oadg i
w . “mnw%dm STLemnyy Yamoan snFung Jo uorqdraoseq ~Ia36d I9 M0 RINURE w

! ouoN :usuwrosedg JO SUTUO TJTPUCYH

——

(TOHTHN HSIA-I¥TE) |
M SOILS™Id CECION NO SNONAI J0 HEL0¥D

¢F0 g Fenus (QTCATONOD) 97 WAL

., —— Py, _p—

© me— .

= . _ = |

Sl ailedh ~ T I L e cioeetme A B e 26 Y b o s dlod b e o di it o T bt s R e RO B Y RPN T SRR | SR | 9




T @ .

ot w e

R I

L S

N s e R N ey
N T+l Sy s S 4 a*m oo Mk:. (TR e mv— e = o e

<

G DR BG TUY T BPCD T OWIG O JIaAhnn 3D GOl TGO LXE a0n !mpoz.

PSACU OSTMI Hi10 SSeTUN S8Fps ¥ 0] SUBS x**@mmmc TL938M SBM 99BXJNS UdWELoedy =
Ty - o
“ 2 g 8 3eIODOW (%) FUBTTS 2029 umo g QT3 ¥ g o
1 3 2 JUSTTS : 1UIT TS g0g9 140 0
g 3 USTIS {4) 9UBITS Y029 34 :
2 3 JUSITS (&) 2UBTIS 06T9 | TeangeN 0I5 MI g
. 2 3 WLITTS {4) W2TTS 619
| 2 2 499TTY 4UBTTS T6T9 124 14D
2 2 $UFTTS JUBL TS 4909 umoxqg 0¢T~dd
g g WFTTS WITIS 7909 DI
g 3 USTTS (%) 3UBTIS 7909 37
g 3 SIS TUSTTS 0G09 |[TeanjeN 0T~ &9
g 3 QIFTTS () FUBTIS 2209 Do
3 2 SUSTTS IUFTTS T30 T3#
k4 ¥y JuepUnRGY quspunqy 0229 TeangeN 03 02
¥ 7 GuUBPTNYY | %) FUBLTLQY 4829 1
174 ¥ AUBPUAGY {4 3UBDUNGY 7839 3Ti# Gt
selpyg L | . M v ! 88980
prg 00 B LGS, (4x) S070E eoBFang ~11dby oI eusTseq | epwad
8oBrIng| o _ ysIp yue °*2edg
Sutgey o raowny Ugmoxy suzFung Jo uotqdrasse( ..H.Hn.t.wm JIoIngoeInuURy :
"D 98 9° SIU 9 UsWIOedS FO SULUOTITPUOH
~ {COHTUW HSIQC-I¥IHJI)
SOITSYId CHQCTION NO SNONAA 40 HIMO¥D
¢ 30 T §ooug. gz @ILVT
oy R f e
@Em ) ' ,m% WW
L T N VO W) ._u.(..a/a. L2t O S PV G B . S N DS < S - T T WO | s S IR RS IV pnion - SO 513 st | RSP RISV P P o | IS S s Gt 2l . doa s <

. . T e s ——r Y ——— . ——pron T

—— 4 33 s SR T

e



,__m_ o

I

- ey hy &

e

REIRERTE & 0 1 L

) 9ne mmma 008 ePOd SUITART OTFeuuu yo ucTieueTdxe J04 - 80N
000 BITATOWI0 SSOTUR §65DP8 % JOT SUWBE . DOSFOTI61EM SBM 60BTINS uswioeds oy
m g
| 8 - @ FURTIS %) $IBTIS 0919 umo I 0¥g-¥H o
g I 2 §UZ TS %) FUFTIS g9L9 HIW | o
. 8 3 4USTLS ) 2UTTIS 7919 T3# )
| & g : RUBTTS 1USTIS 96T9 | Teanjeny ove-uH
S g |t Fuot IS (4) SUPTTS g919 AN
g 2. . s TS { ) AYSITS gT9 24
S =il ;
_
g T | qUBLTS () seosaj 9819 umoxg 0Gg-HH
g g ' qUSLTS { %) 2USTIS g819 HIR
2 g TUZITS HUETTS V819 T3
8 T WITTS Mkv 809081, 94T TeangeN 0S¢-4H
(4 g MIFTTS «) USTIS €419 AN
0 0 o req8H BoTaegsh ege1dwo) REARS 23+ :
3 g TUBTTY «) YUSTTS 0T29 Foe1d OTS-WI g :
2 2 WU UG «) FUBTIS q129 140
g g SUFTTS % UTTIS v129 T2
~ . = .
wwm@m eoBIING { xq) SOBDE eoBIang 50980
80 BTINg . | ~71doy Uop LU ISe@ | opBID
e s TP puR *oedg
Sutgey OTIBRUM}  YMOUD mwwug& o worgdrrose(q ~Td3.0d JoIngosInuel
0 onm?ﬁm.mng 9 suowroedg JO BUTUOTYIPUOD
m {COHIZW HSIC~IVIZd)
_ S0IJRId CETTON NO SQINAA 0 HLMOED _
TR TS | {TEANTINOD) G2 WIAVE
. rpibis

Ll e ettt e S 2 v e RIS e

‘o

JLTRRIENES TR S VeV e ¥

Ve

Frebttiams o Sl vl

e et gy




MR R LA

A

v A

B AR T o : 3 Shl [

[N LA B s &t

...:. . ;_.?“w“e T

etoTaeuUBTAXS POTIRGOL oJ0owW IO 4L0g oFad 9eg *
: . .

eTqiadessng | 3 2 m~ 28 mw TqT9deodsngi T 2 2| 2 2 mw *Id 0Ge-¥H I3 DAN
@dnwwqoomﬂm. 220} 283 oﬁpwpgmomsm T2 0| 82 2| %8N 09¢-¥H T8 HIN
mmﬁpﬂgmoomSa 223 220 0T489STRUNI | 3 2 gy T T 0§ °Td OTIS-KI T3 HWO
m#ﬁwgmoomﬁﬁ 232 228 oTqrqfeosng| 3 3 2| 2 8 2| ¥4 OTG-WI T8 HWO
mwpwquomsﬁ 723 T¢2¢g oTqra6eosng | 2 g 3| T 2 3| 3oN OIS-WI 13 HmU
erdradeosng | 2 g 2; 2 8 3 orqrafeosng ! g 2 2 2 ¢ g|°ad 02T~ 12 1 a0
mﬁpwmeomsw” 2323 2828 eTqredeosng ! 3 3 2l 2 2 g l4eN 02T-db 12 | 240
oﬁpﬂumommgm VYR VY | oﬂpﬂpmowmnm VYR PV 13N 03 3T Hmw g
moﬁ%%wamoﬁ :tﬁmmc mmOGQD oagammeom :-duoo “@sooqb o .

deﬂaw _. m Suraew OTIowWnY ‘msmﬁwh FUTIBY 0TI OUNN QOﬁpmMMWmma www%w

Famoan oFpHy purR 6ORIING £{up wmoan oovJIng J2I0308 JuUR

3

70 T 39603

°gy PUB P¥ £6Tqe] UT UMOYS B84TP POTI0}ep oIouw Fo AIcuuwmg

(@QOHTI™ HSIA-IY¥IEJI)
SOTISYId @UGTIOW J0 HONYISICTY ¢ADNaT

93 IV

R e e e A Y47 ] o .



TAY v Lt

I a e A m g - A IR A G - L ,:/ﬂ n.,o e ol w _” = -~ s ~ . . o e e e e
0T 3BUBTIXO DOTTIRLOD OI0W I0F LO¢ ©Fed eseg
| §
o]
—t
2]
qasuBung { TTT] T T T qroutBung | TTT{T TT 2% 83| ©W
qasutsungd | T T T T1TT qI8 UTFUNg TIT}{TTT 037v 83g DYN
eTqradeosng g 3 3 g & B oTqradeosng 2333}12 3 4% vag 0yg-4H 12 i
eTqT4d 8osng 3 8 8 g & 3 eTqTade08Ng 233|383 a 32 a8l 0%g~-¥H 13 HAN
TL pUOYD | puooun () PuUcH | pUOOUN
eouUBiSTSEY coumqdTsey
ergung mnﬂcm OT I 2wy snfung Furqey otIeumy o 13 eUBTSOQ mﬁmmw
. PR Ceoadg
ﬁaoé om@m put’ oowﬁgm RTUg U3 MOIH) 60BIJING I 0. N0 RINU B
.mm .@ﬂ@ B2 mo.mo.mp UT WAOUYS ©BBDP POTLBI6D eacuw Jo Arsummg
(COHIEN HSTA-INIA)
SOYTOSIA EATOW A0 HON™L ST SHY wbu?:rm
30 ¢ oous _ {CEAQTONOD) 98 HIEVE

e

J

-y —

A - e

e MY 1oy X PTeRA, 7o

P ]

g

net | T I,



Summsry of Observations

{Surface Growth Alone)

The fo.lowing semples
showed traces of growih on
all gix rejlicatess

The following samples
showed traces or sligrt
growth on all six reslicates:

The following samples
showed slight growbh on all
8ix replisates:

The. following sampleés
showed slight or moderate
growth on all six replicates:

The following sampls
showed abundant growth on all
six replicates:

Mﬁ§ﬁ£°
fEB
£08

721
¢21
2l
21

#21
ral

#21

el
Ao

712

Designat ion

Grade

420

423

IM-510 Nat,
~510 Bio
HR-350 Nato
HR--350 Br.

GP--130 Nate
HR-340 Nat,
ER-340 Brs

GP-130 Br,
-5 lO BI‘ [

20 Natural

MAG
MaG

CFIi~H
CwI-5
MFPG
MFG

cra

LV V)

MFH
MFH

CFG

CFI~5

CFI-20
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Supnary of Observations

(Surface and Edge Growth) ;
i - |
The follewing samples Manuf, Designation  Grade i
showed traces of growbih on :
all six replicates: 728 420 MALG
o 28 422 MLG {
The following sampiles :
showed traces or slight ‘
growth on all six replicates: #F2l IM-510 Nate CFI-5 4
o1 ~-510 Bl, CFi-5 | g
el HR-350 Nat, MEG Y 4
The foliowing sdmples .
showed slight growth on all irel GP-130 Nate CFG
six replicates: #21 HR-340 Nat.  MFH
#21 HR~340 Bxe MFH
The following samples :
showed traces, slight or '
mod erate growth on all six el HR-350 Bro MFG
replicates: #21 M~-5lu Bro CFI-5 2
The following sample -
showed <light or moderate : .
growth on &ll six replicates: #2321 GP=-130 Br. CF& e
The following sanmrple :
shcved nhundant growsa on . -
all six replicates: 18 20 Natural CFI-20
| |
!
;
i
i
i
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PuRTIAL COP.RISON OF RESUIL S OBLLINED
BY THE T./0 TEBET MEIHODS

A total of 129 plastic lominated materials have been
tested for resistance to fungus growth using both the Petri-
Dish Method and the Humidity-Exposure Methmd as supplied by

the Bumsau of Ordnance. Obssrvations and xeabings of the

individual replicutes of these 129 laminatess have been reported

on previous pages of this report and in thes First, Secoﬁd and
Third Quarterly Reports. |
A preliminary comparison of 30 of these 129 laminates
has been rsported in the Sédcondjuarterly Rejort, pages 121
and 122, un additional 55 laminates are ixmicluded in the
Third Quarterly report, pages 245 Through 247, The additional
34 leminates are included in this report, Iable 27, pages
219 lists these additicnal 4 liminates arvanged in decreasing

order of fungus resisscnce, as determined By the Petri-~Dish

Method, concidering surface growth alone. jlso listed in table |

27, are the ccrresponding results as obiairid using the Humidityp:

Exposare' Method.

This listing has veen compiled using resulis of surface
growth #lone (on uncon@iitioned specimens) since it is not
felt that the edge growtn obtained in the Pebri~Dish Method

is comparable to that obtained in the Humidity-Exposure

No oconclusions are being driwr from this Iisting until all

the laminates under test have been reporied,
318
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T.BLE 27

FUNGUS RESIST.NCE OF PL.STIC LubiIN.TES
AS DETEAMINED BY TWwW0 TESI METHODS

b i =

! s Manufzeturer Surface Growth dy: ,

: Gﬁ:g; and I Huhidity-Exposure

i Designation |Petri-Dish Method Method

i . ' e . % of

i Relative Rating Relativs aTos

3‘ o Profusion (*) | Frofusion Covarod

; GSG |#l2 GB-11Zs Traces 1 | None-~ Tre 0%

! GSG |1 GSG Traces 1 None- Tr, 0%

! PBG |#l2 X(-13 Traces 1 Pr, - Slo 1¢5%

{ FBE |#6 221-A Slight 2 Traces %

: PBE /16 XXX Slignt 2 Traces 1%

. PRG {515 XX S1light 2 Praces 1%

1 PBE |59 6022 Slizht 2 Traces 1%

§ PBE |#l2 XXX-13 Siignt 2 Traces 1%

! PBG ¥V XX-324 Slighb 2 Tr. ~ Sle 1%

P WPG fls NS Siight 2 Tre = Sle 1o05%

i - NPG 12 MEC-5 Slight 2 Tro - Slo Le75%

PRE-P [if15 ZXXP Slight 2 Slight 2% |
PBG A7 300 Siight 2] Slight 2%
PBE [#11 Z15 Slight 2 Tre = Mddo | 2+5%
YBE-P W14 XAXP-28 Slight 2 Sle = lodo | 2075%
PBE-P |12 XXLp-26 Sliznt 2 Sle - Mod. | 4.25%

A GMG  §A5 G5 Stigat 2 Modsrate 5%

; FBI 110 Tw4Q | S1ignt 2 Moderate - | . 5%

; - QUG [fl2 GB-128M. Slight 2 Moderate 6-25%

1 PBG 1l 210 Slight 2 Moderats | 14%

C FBE {15 1B Slight 2 Moderate 3205%

L FBG 13 C-81l3 |od: Pzrt Cov g Moderate BoT 5%

1 ¥BG #10  CBE-34 |Mod: Part Cov 2 Moderate 4%

; FBI 15 L fods Part Cov 2 Moderate 24%

‘ FBI {13 L+400 Fﬁod: Part Cov 2 Moderate 50%

- FBM  if15 c Mod: Cons Cov| 3 Moderate 25%

5 FEM %10 €~30 [Mod: Cons Cov| 3 Moderate 60%

v PBG 16 xxX Abundant 4 Tr, - Sl. 1%

* FBG {15 CE Lbundant 4 Moderate 25%

- "FBE  #16 iR Abundant 4 Moderate 31%
FBM 1 C-1518 { Abundant 4 Moderate 45%

FBM L ¢ Abundant 4 Moderate 57.5%

: FBG 12 C-813 abundant 4 Mode~ Abund 7205%

i FBM #7 0525 Lbundont 4 Mods - abund 75%

o (N
ii; *- See page 250 for explanation ~319~
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