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SUIMMARY

Samples of six varicties of military cloth were subjccted to exposure,
above the ground, on racks in evergreen forest and in a forest clearing
in North-East Thailond with thc purposc of assessing their deterioration
under such conditions. Similar samples werc also stored in buildings

ncar the cxposurc sites to assess their shelf life.

Samples were withdrawn from cxposure for testing at intervals of three
months, thc tests made being, measurcment of tensile strength and elongation
at break in the dircctions of warp and of filling, total mold count and

assessment of colour change.

Results of the tests show that, so far, the sam@les stored under cover
have deteriorated little if at all and, more surprisingly, the samples exposed
in the forest, after ninc months in that environment, have also detecriorated
very little. Samples cxposed in the clearing deteriorated seriously over
ninc months both in tcnsile strength and in colowr. Samples exposed at both
sites rapidly becanc denscly populatced by mold. However, the endurance of
the strongth and colour of the samples at thc forest site scems to indicate
that the speeics of mold present did not have any destructive action on the
cloth., (It is possiblc that somc destructive species might have been active
at the cloaring but not in thc forest.) It seems that actinic destruction
o, Aircet sunlight was the most significant cause of colour fading and loss

of strength,



FOREWORD

The work reported herein is part of a research program called "Exposure
Testing" or "Study of Material Degraedation®., This program is sponsored by
the Advanced Projects Research Agency (VARPA"), which is an agency of the
Government of the United States of America, under ARPA contract No. DAJB 29~
7-C-0086 and modification number DAJB 29-70-C-0086-P0O0003. The establishment
of exposure testing facilities and performing of the program by the Applied
Seientific Research Corporation of Thailand is done in cooperation with Military
Research and Development Center (MRDC), MRDC acts as the medium in determining
the Royal Thai Armed Services requirements and establishing test priorities in
consonance with ARPA to develop MRDC R & D management capability. Under this
cooperation, the Royal Thai Government Agencies will supply ASRCT with test
materials along with their test requirements. According to priorities, ASRCT
then performs the exposure tests on the selected materials with in its own
capability. This will open a valuable link to the knowledge of material degra-

dation in Southeast Asian tropiecs.



INTRODUCTION

This report concerns exposurce and testing, under the terms set out in
the "Foreword” of samples of military cloth. Six varieties of cloth for

test have been provided by the Clothing Organisation of Thailand.

It was originally proposed that interim reports should be written on
each occasion of the withdrawal of cloth samplecs from test exposure., It was
not possible to write any report before the completion of tests on samples
of the third withdrawel, so, in the interests of conciseness, this is a com-

bined report covering the material of the first, seccond and third withgrawals.



MATERIALS, METHODS OF EXPOSURE, TESTS,

METEOROLOGY AND IDAITIFICATION

MATERIALS

Six varieties of cloth arc being tested. Thesc varicties have been produced

as military clothing materials. They arc as follows:

Samplc Projeets
Identification

Code
(1) Purc cotton, olove drab twill 1-1-1
(2) Purc cotton, khaki twill 1-1-2
(3) Pure cotton, plain weave, khaki cloth 1-2-1
(4) Pure cotton, plain weave, white cloth 1-2=2
(5) 65 % polycster, 35 % cotton, plain weave, bluc cloth 1-2-3

(6) 65 % polycster, 35 % cotton, plain weave, olive drab cloth 2-1-1

These samples have all been given "finishing treatments™ but nonc of them
has becn intentionally trcated to give it biocidal properties, (which latter
would have been done with thc purpose of protecting it from decay or attack

by vermin),

MOTHGDS OF EXPOSURE

At the outset of the oxposurc period, samples of cach of the six vareities
of cloth provided were cmplaced for storage (for studying their shelf life) or
exposure at cach of five locations at thc Sakaerat Experiment Station. The

five locations and the conditions of cxposure or storagc are as follows:

(1) Air conditioncd room; Control samples werc stored, looscly folded,

in open polythene bags in an air conditioned room where humidity
and temperature were prevented from reaching valucs as high as the

ambient values.

(2) Clcarcd site dcpot; Storage test samples werc placed (also loosely

folded in open polythenc bags) on a shelf in a well ventilated, wooden

hut (hercafter referred to as the “cleared site depot™) in a jungle



clecaring. This hut is constructed to simulate storage depots

cuployed by the Armcd Services.

(3) Clearcd site racks; £lso at the clecarcd site, further semples were

sct out for expesurc on racks. For cach withdrawal, three rectangles
of each sample were cut out for cxposurc on the racks. These rec~
tangles were all longer in the “filling® dircction, the length in
this dircetion being 18 inches, one ond being the woven cdge of the
picce., Thc end edges parallcl to the "warp” were hemmed loosely
round 4 mm, diameter aluminium rods for suspension on the racks,

The widths (werp dircction) of the picces in cach trio were 9 in.,

8 in. & 5 in., thesc three picces being intended for usc in making
tensile sitrength tests, mold counts and colour tests respectively.
The samples were suspended looscly on the racks, about onc metre

off thc ground, by mcans of stainless stcel wirc passced through holes
at the ends of the aluminium rods mentioncd previously. They were
suspended Tacing South at an anglc of 450 following the convention

of some exposurc sites at higher latitudes.

(4) Junglc site depot; TFurther storage test samples werc similarly

placed in polythene bags in a depot like that mentioncd previously

but at a site in jungle.

(5) Jungle racks; Further samples werc placed for exposure on racks at

the jungle site., They werc suspended vertically, about onc to one
and a half motres off the ground, aligned East to West, but otherwise
they were similar to thosc at the clcarcd site. The samples were

suspended vertically to minimise accumulcation of debris.
The following arc the dates of recceipt of the specimens, of the outsct of
cxposurc end of thc first, sccond and third withdrawals.
Junc, 1971 The speeimens were received at ASRCT, Bangkok

from thc Clothing Organisation.

24 September, 1971 Samples were cmplacced for storage shelf life tests.
27 September, 1971 Saemples werc sct out for cxposure on the racks.

27 December, 1971 The first withdrawal was made.

27 March, 1971 Thc second withdrawal was made
27 Junc 1971 The¢ third withdrawsl was made,



Tests of the following qualities werc made:-

(1) Tensilc strength and clongation at break in the dircctions of warp

end of filling,
(2) Mold infostation (counted),
(3) Cclour (as assessed by Lovibond "tintometer®).

Uncxposed samples were tested at the outsct of the cxposure period and
samples from each of the five locations were tested after cxposurc (or storage).
Rain fell on the nights previous to the first and sccond withdrawals. On both
occasions, samples from the racks werc hung out to dry within a few hours of

withdrawal,

(1) Tonsile strength and clongation at breck tests; An "Instron” tensile

strength tester was cmploycd for meking tests.

Samplc preparation Five strips were cut from cach sample, for testing

strength in the dircction of warp and five more were cut (in the appro-
priatc dircction) for tecsting in the direction of the filling. The
sides of each strip were unravelled until a one inch wide band of
unbroken treads remaincd. Prior to testing on the "Instron® these
strips were preconditioned for at lecst 48 hours to a relative humidity
of 65 % to 66 % and a tempcrature as near 27OC as possible. The average
results, for cach sct of five pieces, of breaking strain end extension

at break, are presented in Table 1 to 6 inclusive,

(2) Mold count; Twenty, onc-centimetre squarcs were cut from each sample
and ten of the cut squares were placcd on nutrient again cach of two
Petri dishos? After the clapse of several days, the cloth squares
were cxamined for mold growth., The number of squarcs showing any
infection was recorded. Results arc presented in the top halves of

tables 7 to 12 inclusive.

Tests made before exposurc werc apparently not made as outlined
above, Table 13 shows the results reported for the uncxposed
samples. These results have been usced to calculate the most
probable valucs for the results which would have been obtained
had thc samples becen mcasured in the same manner as subsequent
batches, The cstimates obtained are also presented in Table 13.
Estimates have been made of the population densities most probably
represented by the reported results. These estimates arc shown

in the bottom halves of Tables 7 to 12,



(3) GColour assessmont; The colour of both sides of each scmple was

asscssed using a Lovibond "Tintometer' in the menncr prescribed by
the menufocturer. All samplcs werc measured ageinst magnesium
carbonate blocks previded by the menufacturer as a white reference
material.  The magnosium carbonote was found to be measurably dull
and yellowish in comperison with the white cloth spceimen (1-2-2),
For this rcason, samples of speeimen 1-2-2 were also mecsurcd against
unexposed portions of itself and very nuch faded samples of the other
specimens were alsco mcasurcd against unexposed 1-2-2. Results arc
prcsented in Tables 15 to 45.

METEORCLOGY

Concurrently with thc exposurc and stornge of test samples, metecrological
obscrvations arc being made at the cxposurc sites, those reportcd covering the
period September, 1971 to Junc, 1972, this being the interval beotween the outsct
of cxposurc and the third withdrawal., The following observations arc rcported

under fresults and discussion.

(1) Deily mexinun and minimun temperature and relative humidity as recorded
by Lanbrecht "Thermohygrograph”, Values rccorded inside and outside
the depots at the cleared site and the jungle site arc reported

graphicclly as degrees Fahrenhcit and as percent.

(2) Deily rainfall as recorded by Bclfort recording rain gaugce. Valucs
recordcd at the clearcd site and the jungle site are reported in

nillinctres.

(3) Daily sunshinc duration as recorded by Compbell-Stokes sunshinc
recorder. Vaolues rccorded at the clearcd site are reportcd graphi-

cally in hours.

IDENTIFICATION OF SAMPLES

The samples arc labelled with a code consisting of a succession of figurcs
and letters occupying ninc positicns, Reading from the left, these arc as

follows:

Positions 1, 2, 3, 4, 5 and 6

icsc positions arc occupicd successively by an Arabic figure, a dash,

a sccond wrabic figure, another dash, a third Arabic figurc and another

2



dash, Together, the threc Arabic figures indicatc the nature of the

sample as already described under “Materials and Testing® on page.

Pesition 7

A Roman figure indicating thc position of the sample during cxposure

or storage as follows:

Figurc occupying TLocation of oxposurc
position 7 in the code or storage indicated
0 at thc air conditionecd room
I at the cleared sitc
1I at the jungle sitc
- not storecd or cxposcd but

tested when first rcceived.

Position 8

A lower casc letter indicating whether the sample was cxposcd on the

racks or houscd during the cxposurc period.

Letter occcupying Condition of
position 8 in thc code CXpOosSure
a housed
b cxposed on the racks
- not houscd or cxposcd but

toested when first rcceived.

Position 2

Upper case letter indicating the time of withdrawal,

Letter occupying Withdrawal Datec of period of cxposure
position 9 in the code No. withdrawal or storage
0 inapplicable inapplicable none
L first 27 Deec. 1971 3 months
B . sccond 27 March 1972 6 months
C : third 27 June 1972 9 months



RESULTS

Results of obscrvations, tests end nccsuremonts are proscented below
in the following order:-

First - Roesults of tensile strongth tests,

Sveend -~ Mold ccunts,

Third ~ Colour assessnents,

Pourth ~ Heteorologicel data.

In the sccond, third and fourth categories, the tables or graphs are

precuded by an cxplanation,

The fellowing is a 1list showing the order in which rcesults arc prescinted.

I. Tensilc Strongth Tests Page No,
Table 1. O0live drab twill, 11

Code ¥Mo, 1-1-1

Toble 2, Ihold twill, 12

Codec Mo, 1-1-2

Teblc 3. Plain weave, khalii cloth, 13

Cods No, 1-2-1

Teble 4.  Ploin woave, white cloth, 14

Cocde Ne, 1-2-2

Teble 5, Plain weave, bluc cloth, 15

Ccde e, 1-2-3
«blc 6, Plain weave, olive drab cloth, 16
Code o, 2~-1-1
II. ilold Couats
Zxplanation of tables of mcld counts
Table 7. Counta feor clive drab twill, 18
Code No. 1~1~1
Table 8, Counts for Lholi twill, 18
Ccde Mo, 1-1-2



III.

IV,

Table 9.

Table 10,

Table 12,

Table 13,

Table 14,

Counts for plain weave khaki cloth,
Code No, 1~-2-1

Counts for plain weave, white cloth,

Code No, 1-2-2

Counts for plain weave, blue cloth,

Code Mo, 1~2~3

Counts for plein weave, olive drab cloth,
Codec No. 2-1-1

Mold counts made beforc exposure

as originally reported.

Dircctly obsecrved mold in depot and control

roon samples,

Results of Assessnent of Colour Change

Explanation of tables of results

Table 15.- 20, Samples stored in the air-conditioned room

Taeble 21 - 26, Samples stored in the clecarcd site depot

Table 27 - 32, Samples exposed on the cleared site racks

Table 33 - 38, Samples stored in the jungle site depot

Table 39 - L. Samples exposed on the jungle site racks

Teble 45,

Rate of fading of samples exposed on the

clcared site racks.

Meteorological Data

List of graphs of meteorological data

Graphical presentation of data

10

Pa.g'e No.
13

13
20
20
i §

21

22-27

28-33
34~39
LO-L5
46-51
52-54



Results of Tensile Strength Tests

able 1

Olive drab twill (1-1-1)

Sanple Site bl Brégﬁizzgioad Eﬁzsgiiion
and codc (Kg. per in.) at break (%)
Voxrp Filling | Werp Pilling
Clive Adr- Outsct, (~-0) 64,6 35.8 12.7 15.8
drab cond, Mirst, (0nA) 65.9 35.3 12,2 15.7
twill room Second, (0aB) 6l L 35.5 13.0 15.0
i L hird, (0aC) 6L, 2 32.1 12.8 15.0
0live Cleared ¢ Outsct, (--0) 6L.6 35,8 12.7 15.8
drab site Pirst, (Ich) 66.8 35.3 13,1 15.6
teill depot | Sccond, (IaB) 6. 8 35,9 13.0 15.5
" | Third, (Iac) | 65.1 36.0 13,2 15.6
0live Clecarcd ! Cutsct, (--0) 6.6 35.8 12,7 15.8
drab | site g First, (ToA) | 149.1 30.3 16.5 12.1
twill . racks ! Second, (IoB) 27.0 13.5 13.9 10.0
a ! Tird, (IoC) 22,0 11.5 13.8 8.8
|
Clive Jungleo E Gutsct, (-~0) 64, 6 35.8 12.7 15.8
dreb site | First, (ITah) | 66.0 35.5 12.7 15.1
twill ;  dopot @ Sceond, (IIaB) 6.8 33,2 12,6 16.2
" | " g Third, (IIaC) 62.7 35.2 13.6 14.7
_; .

Olive Jungle | Outsct, (-=0) | 64.6 35.8 | 12.7 | 15.8
drab site § Pirst, (IIoA) 52.1 36.5 14.9 14,2
i3] rocks | Sccond, (IIoB) 63.9 37.5 17.1 15.3
" " Third, (IToC) | 61.2 36.3 17.5 141

11




Khaki twill (1-1-2)

Table 2

Sample Site W EhGramLk Breﬁligzgioad Eégzgiiion
and code (Kg. per in.) at break (%)
Warp Filling We.rp Filling |

Khaki Adr- Outsct, (~-0) 58.5 37.5 11,4 12.8
twill cond. First, (Oah) 60.3 38.7 11.7 12,3
i room Second, (0OaB) 59. 38.3 11.8 12.8
2 o Third, (0aC) 58.9 377 11.8 13.0
Khali Cleared Outsct, (~-0) 58.5 37.5 11.4 12.8
twill site First, (Iap) 60.8 41.6 12,0 13.8
i depot Second, (IaB) 60. 6 36.9 11.8 12,4
" R Third, (IaC) 56.8 37.5 11.4 12.9
Khaki Cleared | Outsct, (--0) | 58.5 37.5 11,4 12.8
twill site First, (Ioc4) L7.3 32.8 13.8 11.0
i racks Second, (IoB) 28.5 25.9 12.6 9.8
E Third, (IoC) 15.8 11.1 10.8 7.3
Khaki Jungle Outset, (--0) 58.5 37.5 11 4 12.8
twill site First, (IIaA) 61.3 40.9 11.8 13, 4
i depot Sccond, (IIaB) 60. 4 39.7 12.3 13,0
i Third, (IIaC) 59.8 33.8 12.1 12,4
Khali Jungle Outset, (~=0) 58.5 37.5 11,4 12.8
twill site First, (IToA) 62.3 42.0 14,2 13.5
@ racks Second, (IIoB) 60,2 37.9 4.5 13,1
! Third, (IToC) ' 52.0 35.8 13.9 12,3

12



Table 3

Khoki Cloth (1-2-1)

4

» S+ o vernee
i Scmple Site Frtdranal Bréglizggioad EiZ;ZZ%;on
and codc (Fg. per in.) at break (%)

LA . B Yorp | Filling | Varp Filling|

Kholi | Adr- Outset, (--0) 49.9 20.6 13.6 7.4
i cloth '  cond. First, (Oah) 49.1 21.0 13,4 7.3
| i room Sccond, (0aB) | L49.0 22.1 13.0 7.6
o Third, (0aC)| 47.6 | 20.8 13.8 7.7
t
.

Khalzi Clcarcd Outsct, (--0) 42.9 20.6 13,6 7.4
i cloth site | Tirst, (Taa) i7.2 21.8 13. 4 7.9
g depot Sccond, (IaB) 48.0 23.7 14,0 7.8
I R | thira, (1a0) | 49.2 | 19.3 13.9 7.9
| i
| Khaki | Clecred . Cutsct, (-=0) | 149.9 20,6 13.6 7.k
| dleth ; site | First, (Ioh)| 36.5 10.7 15.8 6.1
; il ! rocks i 3ccond, (ToB) 17.5 5.2 15.0 6.0
| | | Third, (IoC) 3.5 3.3 1.k b3
? Theld ; Junglc Cutset, (~-=0) 9.9 20.6 13,6 7.4
| cloth i sito First, (ITed) | 48.9 21.8 13.6 7 0
! A i depot Sccond, (IIaB) 50. 8 21.9 13.8 7.7
; ! } Third, (IIaC) 49.9 20,7 14.0 8.0
; Theli ; Jungle Outset, (--0) 19,9 20, 6 13.6 7.4
| cloth ! site . Tirst, (ITIoA) L5, 22.8 16.9 7.2

' zecks | Scoond, (IToB) | 46.8 | 24.0 17.2 | 7.9
Lo Third, (IToC) | 4o 2.6 17.9 ¢ 7.9

13



Table 4

White Cloth (1-2-2)

Sample Site Ha'th sl Bréilgizgioad E%ngifgon
! and code (Kg. per in.) at break (%)
ﬁ Worp | Filling | Warp | Filling
White | Adr Outset, (--0) 49.5 20.7 | 12,6 6.1
cloth cond, First, (Oal) 46,1 20,4 12,0 6.1
L | room Second, (0aB) | 48.0 18.5 12.9 5.6
w o Third, (0aC) ~ | 47.6 17.5 12.6 5.8
White Clearcd Qutsct, (--0) 49.5 20,7 12.6 6.1
cloth site First, (IaA) L7.7 20.5 | 13.1 6.2
4 | depot Second, (IaB) 46,6 18.8 12.6 6.0
u B Third, (IaC) 47.1 18,6 12.6 6.0
|
White ! Cleared | Outset, (--0) L49.5 20.7 Y 12,6 6.1
cloth i site { First, (ToA) 42.0 11.0 17.8 6.2
w | packs Second, (IoB) 37.8 10,0 18,0 6.0
n g Third, (IoC) 32.5 s.2 | 171 5.4
White Jungle Outset, (--0) 49.5 20.7 12.6 6.l
cloth site First, (IIad) 48,0 20,3 13.0 6.2
i depot Sceond, (IIaB) 48,6 18.3 12,3 6.0
f 2 Third, (IIaC) 47.2 18.5 12.8 6.1
Vhite Jungle Outset, (--0) 49.5 20.7 12,6 | 6.1
cloth site First, (IToi) 50.7 21. L 16.2 6.4
d racks Sccond, (IToB) 50.6 | 22.1 18.2 6.4
Third, (IToC) | 9.3 | 2.9 | 184 | 7.1

14




Table 5

Bluc Cloth (1-2-3)

sammple Site Hbh sl B£;Z§§iireload Ei\zggizon
and code (Kg. per in. ) at break (%)
Warp Filling | Warp F11ling
| Bluc ir- Outsct, (--0) 3.5 25.3 25.3 22.9
| cloth cond. First, (0ah) 61.6 24, O 25,9 23.8
! room Sceond, (0aB) 60.8 24 1 24,8 23.9
i ' Third, (0aC) 60.3 23.5 253 23.0
Rlue Clearcd Outset, (--=0) 63.5 25.3 25.3 | 22.9
i cloth site Pirst, (Ias) 50. 4 19.1 21.5 22.7
| K dopot Second, (IaB) 51.1 18.7 21.8 | 22.7
a y Third, (IaC) 50.3 | 19.8 21.5 20.9
| Blue | Cleered | Outsct, (--0) 65.5 | 25.3 25.3 | 22.9
L cloth site Firet, (Ioh) 41.1 16.1. 4.1 % 13.2
B racks Seccond, (Ioh) 31.9 12.8 12.2 ) 113
| Third, (ZoC) 22.5 8.6 10.8 i 7.k
| |
Bluc Jungle Qutsct, (--0) 63.5 25.3 25.3 | 22,9
cloth L site Pirst, (IIad) 52.7 21.2 22.8 ! 23.8
@ ! depot i Second, (ITaB) 52.2 1 21.5 22.1 ? 23.8
| E Third, (IIaC) | 57.3 | 19.5 2h.1 % 21.8
| f !

‘, Bluec ; Jungle Outsct, (~=0) €3.5 | 25.3 25.3 ' 22.9
| cloth ; site First, (IIod) 49.2 i 19.0 21.0 { 18.8
o % rack Sccond,(IToB) | 49.8 | 20,2 2.5 | 16.8
P Yoo ' Third, (IToC) | 50.4 ! 20.6 2.2 ' 17.3

15




Table 6

QLive drab Cloth (2-1-1)

Average Average

e Breaking load ‘Elongatidn -

Withdrawal . -
Semple Site e (Kgo per in.) at break (%) :

Warp Filling Warp Filling

Olive Aip- Outset, (--0) 6lsO 2642 3066 21,6
drab cond, First, (OaA) 6641 2643 3048 20,9
cloth room Second, (0eB) 6542 2648 3049 22,3

" " Third, (0aC) 6lie6 2843 31.1 2341
Olive Cleared | Outset, (—0) L0 2642 3046 21.6
drab site. First, (Iad) 6547 28,2 30+ 22,2
cloth depot Second, (IaB) o6 29,7 31k 2342

"

" Third, (IaC) 6342 28,8 31k 22,1
Olive Cleared | Dutset, (--0) 640 2642 3046 21.6
drab site First, (IoA) 3745 16,0 17.8 1252
cloth racks Second, (IoB) 244l 104 13.9 8.1

I Third, (ZIoC) 13 643 10.5 Geli
Olive Junglo Outset, (==0) 6le0 2642 3046 21.6
drab site, First, (IIah) 6661 2742 31.9 21.7
cloth depote Second, (IIaB) 6543 29.0 31ek 23,1

B " Third, (IIaC) 6l 28.0 3l 23.1
Olive Jungle Outset, (==0) 6lre0 2642 3046 2146
drab site First, (IIoA) 63,8 2845 31,0 22,1
cloth racks Second, (IIoB) 62,5 2843 29.7 21.8

" " Third, (IIoC) 59.8 2763 28,46 20,8

16




Results of Mold Tests

Table 7,8,9,10,11,12,13 &ilk

Results for each of the six specimens are presented in six separate
tables,

ilhen the specimens were tested before exposure, counts were, apparentiy,
made in terms of density (reported as "colonies per 100 inchz"). Subsequent
tests were made by counting how many, out of twenty pieces of cloth, showed

any infection, each piece being one square centimetre in ares,

On the assumption that, on average, the frequenecy of non-infection
varies as the inverse exponential of population density, an attempt has been

made to corrclate these two modess of counting, as follows:

where, "P" is thc perccntage frequency occurrence of mold in one

centimetre squares of sample,

and "d" is the density of population expressed as colonies per

square centimetre,
and "e" is the natural base of logarithnms,

The third column of each table is headed firstly "Expressed as:="
followed by "& "m" or "e" ", Under this heading, the entry "frequency"
neans percentoge frequency occurrence of mold in one centimetre square of
sample and the entry "density" means density of population expressed as
colonies per 100 square.centimetres of sample, "m" indicotes measurements,
"e" indicates estimates made from measurcments using the exponential formula
shown above, Estimates of frequency are rounded off to the nearest 5%,
Estimates of density are rounded off to show precision not finer than f%.

This precision is still unrezlistically fine,

"inf," enterred as on estinoted density corresponds to 100% measured
frequency and indicates a density probably in excess of 350 ocolonies per
2
100 cu,
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The second column of table 13 shows mold counts made before exposure

as they were originally reported in "colonies per 100 in2".

Table 14 shows numbers of visible mold spots observed on samples
withdrawn from the depots and control room on 27, June, 1972 (third
withdrawal),
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Samples -

Results of Mold Counts

Table 7
drab Twill, Code No, (1-1-1)

Pure Cotton, Olive

Withdrayal] Storage or Expressed Control | Cleared Site | Jungle Site
Exposure ast- Room TR " k—«

- 2 "t " n epo acgs epo acC.
and Code | Period & "o" or i, (0) ?Ih) (Io§ ?I 2) %IIO?
Outset, O None frequency |e 30 30 30 30 30
First, A 3 nonths " n 0 0 100 0 100
Second, B | 6 months " 10 0 100 10 100
Third, 9 nonths " 10 10 100 5 100
Qutset, O None density {n 37 37 37 37 37
First, A | 3 nonths " e 0 inf, 0 inf,
Sceond, B | 6 nonths " e 11 inf, 11 inf,
Third, C | 9 months " e 11 11 inf, 5 inf,

Table 8
Sanple:— Pure Cotton, Khaki Twill, Code No, (1-1-2)
i thdrawal S;;;sfirzr ExpEESSed C;nzrol Cleared Site | Jungel Site
i oon

. : Depot | Racks | Depot [Racks
and Code Period & "m" or "e" (0) (Ig) (Io) (III)a) ITo)
Outset, O None frequency |e 35 35 35 35 35
First, A | 3 months L ! 0 L0 100 5 80
Secornd, B | 6 nonths ke 10 100 100
Third, C | 9 months " 0 0 100 0 100
Outsect, O None density |[n L6 L6 L6 L6 L6
First, A | 3 nonths " e 0 50 inf, 5 160
Second, B rionths " e 11 inf, 0 inf,
Third, C | 9 nonths " e 0 inf, 0] inf,




Results of Mold Tests

Table 9

Sample:- Pure Cotton, Plain Weave, Khaki Cloth, Code No, (1-2-1)

v thdrawal Storage or| Expressed Control} Cleared Site Junglé Site
and Code Hepusire . Room t s t ck
Period | & "m" or "e" (0) ?%gg %g? g?%ﬁi) %%Io

Outset, O None frequency e 10 10 10 10 10
First, A | 3 months " m 0 100 5 10
Second, B | 6 months " m 10 100 100
Third, C 9 months " m 30 5 100 5 100
Outset, O None density | m 9 9 9 9 9
First, A | 3 months " e 0 0 inf, 5 11
Second, B | 6 months " e 11 0 inf, 0 inf,
Third, C{ 9 months " e 35 5 inf, 5 inf,

1
Table 10

Sample:- Pure Cotton, Plain Weave, ‘hite Cloth, Code No, (1~2-2)

15 thdrawal S;;;ziir:r Exp;zfied CEEE;OIA Cleared Site | Jungle Site
s Piode Period & "m" or "e" (0) ?iggt %§g¥s ?ig:? %%§§§
e 4§
Outset, O None frequency e 5 5 5 5 5
First, A | 3 months " m 0 0 100 15
Second, B| 6 months " jul 5 0 100 0 100
Third, C| 9 months " m 0 5 100 20 100
Outset, O None density n 6 6 6 6 6
First, A} 3 months " e 0 0 inf, 16
Second, B| 6 months " e 5 5 inf, inf,
Third, C| 9 months " e 0 5 inf, 22 inf,
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Results of Mold Tests

Table 11

Sample:- Polyester & Cotton, Plain eave, Blue Cloth, Code No, (1~2-3)

3 e Control | Cleared Site | Jungle Site
Withdrawal Sﬁor ge or Expr?ssed Rgom a e
and Code SEROGLDS AE g Dépot Racks egot ack
Period & "o or "e" | (0) fh(Ia) (1o ITa) { (IIo
Outset, O None frequency | e 20 20 20 20 20
First, A | 3 months " m 0 0 100 0 100
Second, B | 6 months . m 15 100 20 100
Third, C | 9 months " m 15 10 100 0 100
Outset, O None density {nm 22 22 22 22 22
First, A | 3 months u e 0 0 inf, 0 inf,
Second, B | 6 months " e 16 0 inf, 22 inf,
Third, C | 9 months U e 16 11 inf, 0 inf,
Table 12
Sample:~ Polyester & Cotton, Plain “eave, 0live drab, Cloth, Code No, (2-1-1)

i thdrawal Storage or| Expressed Control | Cleared Site| Jungle Site

sl Coda Exposure as:t= Roon 8
=T Peirod [& "a" or "e" (0) Depot|Racks [Depot | Racks
(Ta) |(To) (IIa) | (IIo)
Outset, O None frequency e 55 55 55 55 55
First, A | 3 months " n 15 0 100 100
Second, B | 6 months " I 20 100 0 100
Third, C 9 months " m 10 100 100
OQutset, O None density m T4 74 74 T T4
First, A | 3 months n e 16 inf, 0 inf,
Second, B | 6 months " e 22 0 inf, inf,
Third, C | 9 nonths " e 11 0] inf, inf,




Results of Mold Counts

Table 12

Tests Made Before Exposure

Mold count Mold count Rounded off | Estimated
3 . d Cod reported recalculated| recalculated frequency
pecimen and (ode (colonies, |as coloniei in tables Nos, } (% is cm )
per 100 in per 100 cm
0live drab twill (1-1-1) 240 37.2 37 30
Khaki twill (1-1-2) 300 46,5 L6 35
Plain weave,
khaki cloth (1-2-1) 60 9.3 9 10
‘Plain weave,
white cloth (1-2-2) L0 6.2 6 5
Elain weave ’
Hlus cloth (1-1-3) 140 21,7 22 20
Plain weave,
olive drab cloth (2-1-1) 480 Th. b 74 55
Table 14

Direct Observation of Mold Spots on Samples of the Third Vithdrawal from it

.

Depots and Control Room

—

Sample and Code

Site of Exposure
or Storage

Mold Count Expressed as
Spots per Square Foot

Plain weave,
4+ khaki cloth,

Air-conditioned
control room

Cleared site depot

Jungle site depot

50

20

20

22




RESULTS OF ASSESSMENT OF COLOUR CHANGES

Explanction of the terms used in the tables

"leasured against"

The entry "Magnesium carbonate" or"MgCO3" means that the colour was

assessed by comparison with the magnesium carbonate blocks supplied for the

purpose by the manufacturer,

The entry "control" or "(1-2-2)" indicates a measurement made using an
unexposed portion of white cloth sample, code No, 1-2-2, as reference

mazterial,

"Side of cloth"

The entry "twill" means the side of the cloth showing the diagonal

lineation charactcristic of twill cloth,

The entry "in" mcans the other side of twill cloth which is usually

worn on the insidc.

The entry "top" means t he side that was exposed uppermost on the racks

a2t the cleared site,

The entry "under" meazns the side of the cloth which was underneath

during exposure on the racks at the cleared site,

"liatching slides"

The entrics, in the three or four columns under this heading, show the
numerical values of the combination of coloured glass slides assembled to
moke o colour match, The values might, roughly, be proportional to the
"reflective optical densities" with respect to each of the three colours
matched,

The letters "R", "Y" & "B" stand for red, yellow and blue respectively,
The entry "-ve grey" indicates neutral grey slides ploced in the beam from
the test sample. (The coloured slides are placed in the bean from the whitc

refercnce materisl,)

"Lovibond colour"

This term is used to represcnt the quasi-quantitative description of

the appearance of the sample which was derived, in the manner indicated by
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the monufacturer, from figures shown under "Matching slides", The proce-

dure is as follows:=-

(a) If ony neutral grey slides were used in making a match, record

their total value as "brightness",

(b) If neutral grey slides were not used and the values of the coloured
slides were greater than zero in 211 three éases, record the value of the

lowest coloured slides' combination as "dullness",

(¢) The difference between the lowest colour slide value and the
intermediate one is expressed as one of three complementary colours, The
identity of the complementary colour is determined by which slides give

the lowest value (the "dullness" value) thus:-

Colour of slides Colour nane for the diffcrence Code
giving lowest value between the lowest and the letter
(dullness) intermediate colour slide values in the
red ("R") green e
yellow (" Y") violet G
blue ("B") orange fHop

(d) The difference between the intermediate colour slide value and

the highest one is recorded under the name of the highest one,

Thus the "Lovibond colour" consists of three terms, The first term
is the "brightness" or the "dullness", Thesecond and third terms are two
colours, One of these colours is the colour of the slides which gave the
highest value and the other is one of its neighboruing complementary

colours,

"Colour description'

The "Colour description" is a non numerical presentation of the figures
constituting the "Lovibond colour", The colour description obtained is
sometimes misleading as, for instance, in the case of the blue cloth No,
(1-2-3), which is frequently described as "dull blue-violet" and twice
as "dull blue-green" whereas, in fact, except in the casc of sarples
exposed on the cleared site racks, the contribution from violet or green

is so small that the appearance is simply "dull blue",



Table 45

Table 45 shows rates of fading of samnles exposed on the cleared site
racks, The figures shown are the natural logarithms, (multiplied by 100),
of the ratios of pairs of matching colour slides values obtained at con-
secutive ~ithdrawals., They represent gradients (multiplied by 100) for
plots of the naturzl logarithm of matching slides value against time
(withdrewal number), Eoch of the figures presented is nearly equal to the
difference between a pair of consecutive matching slides values expressed

as 2 percentage of the geometric menn of those values,
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Results of Assessment of Colour Changes

Table 15

Sample and site:— Olive drab twill, (1-1-1), at the air-conditioned room

Measured against:- Magnesium carbonate

Matching Lovibond colour

Withdrewal Side slides ;

and Code Cloth Dulj- :tw

R Yy |B[|™%r|0o]|Y |6 }|B!V

Outset, (--0) ? | 4.2 18.5]6.41 4,2 2,112,2
First, (OsA){ twill |4.1 [8.1]6.314.1 1.8 |2,2
Second, (0aB) B 4,019.116,2} 4.0 2.9 12,2
Third, (0aC) 0 3.7 18.,016.,1} 3.7 1.9 12.4
First, (O&A) in l#-o} 8-7 6.8 4.3 1-9 2-5
Second, (0aB) u 4,1{9.,7]6.6]| 4.1 3.L1% H
Third, (0aC) " 4,019,716.61 4,0 3,112.6
Colour description:- "dull yellow-green" throughout
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Table 16
Sample and site:~ Khaki twill, (1-1-2), at the air-condition room

Measured against:- Magnesium carbonate

Matching Lovibond colour
71 thdrawal Side alides
and Code Cloth dull

R | Y B |nesg R | O] Y C—+B
OUtset,(—-O) ? 307 5014' 3-’4— 3.4— 0-3 107
First, (Cat) | twill 3.314.2]2,6}2.6 0,710.9 4
Second, (0aB} " Fud | 40| Bo51 2.5 0.610.9

]

Third, (02C) " 3.1 14,112,511 2.5 0.6/1,0
First, (Oad) in 3.4 14,512.8]2.8 0,6]1.1
Second,(0aB) s 3.1 [4,1(2,5]2.5 0,6{1,0
Third, (OaC) " 3.5 |4.812,812.8 0,711.3

Colour description:- "dull yellow-orange" throughout




Results of assessuent of Colour Changes

Sample and Site:- Plain weave, khaki cloth, (1-2-1), at the air-cond, room

Measured against:- Magnesium carbonate

Matching S
Withdrawal Slides‘ ovibon colour
and Code dull
R | Y| B| e | R]O|Y |6 | BV
Outset, (-=0) |} 3.7 5.4 3.2| 3.2 0.5 1.7
. 3.2| 4.2| 2.6 2.6 0.6 1.0
First, (0aA) | 351 751 ol 207 0.5|1.1
5.1 4.1 2.5 3.5 0.6 1.1
Second,(0aB) {3701 ,"1) 204l 2.6 0.4 1 1.1
. 3.1 4.5 2.6 2.6 0.5 1.3
Third, (0s0) | 3751 75 2.5 2.5 0.6 1.k

Colour description:- "dull yellow-orange" throughout,
Paired figures indicate that nmeasurements were nade on both sides of

the cloth and both results are reported,
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Table 18

Sample ond Site:~- Flain weave, white cloth, (1-2-2), at the air-cond, roon

-
M s
h“:?glng Lovibond colour
ithdrawal Y¥easured Slildes ' ﬁf ‘ 1
: . - dull} brigh
and Cod e ve g ,
. © Enst R Y | B lgreen ness| ness {(R|0O[{Y|G| B \
Outsct, (~-0) 00, | 0.2| 0.1/0.4} - |0.1] - 0.2 |0.1
0,1} 0.0{0,21 0,1 - 0.1 0.110,1
e Al n . L] [ . ] - .
First, (Oah) 0.1} o.0l0.2| 0.1] - |o0.1 0.1 0.1
0.1} 0,0{0,11 0,2 - 0.2 0.1
3 A n . ° . . ° .
Second, (0aB) 0.1} 0.0l0.24 0.2 - | 0.2 0.110.1
Third, (020C) B 0,1{ 0.0{0,1} 0.1} - | 0,1 0,1
First, (Cai) ! (1-2-2) | 0.0] 0.ONO,O| 0.0f - -
control 0,00 0,010,011 0,0 - -
Second, (0aB) n " w " &
Third 2 (O&C ) n n n 1] " l

Colour description:— outset v HgCOB, "dull blue-violet"
other samples v MgCOB, "bright blue-vivlet" or "bright violet"
2ll sarples v contrel, neutral white
Pozired figures indicate that neasurernents were nade on beth sides of the

cloth 2nd both results are reported,
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Results of Assessnent of Colour Chzonges

Table 12

Sarmple and Site:- Plain weave, blue cloth, (1-2-3), at the air-cond, roonm

Measured ngoinst:- Magnesium carbonate

Matching
Withdrawal slides

and Code dull
R Y B ness R 0O Y G B i

Lovibond colour

Outset, (-=0) [6.05.3}9.71 5.3 ' 3.7 10.7

. 6,3+6.1p00,0( 6.1 3,7 10.2

First, (0ah) |g"31¢ 71 ho.0| 6.1 3.7 |o.2

5631 5.21] 9.5 5.2 4,2 10,1

Second, (0aB) 12"7 15711 9.6] 5.1 w2 |0.3

. 6,11 5.8(10,1| 5.8 4,0 10,3
Third, (0aC) f¢'01g.1ho.1] 6.0 0.1 |4 Of

Colour description:— Withdrawals O, A & B, "dull blue-violet"
Withdrawal C, "dull blue-violet" or "dull blue green"
(Very close to being simply "dull blue" in all oases.)

Paired figures indicate thnt measurenments were made on both sides of the

cloth and both results are reported,

30



Table 20

Saiple and Site:- Plain weave, olive drab cloth, (2-1-1), at the air-cond, roon

Hoasured against:- ¥ gnesiun carbonate,

Matching

- ri d
ithdraal sliles LEvLBERG. GUlour

znl Code dull

R Y B ness R 0 Y G B v

Outset, (--0) |4.7 |8.8] 6.6 L.7 2,21 1.9

wirst, (0at) |W610.317.2; k.6 3.1 2.6
HATST, BT h7 1003 7.2 4.7 3,11 2.5
g b1 19,40 6.6] 4.1 2.8] 2.5
sccond, (0s8) 1,5 15 5| 6i5] 42 3.0| 2.3
L ) 4.5 10,6 | 7.1| 4,5 3.5] 2.6
Third, (02} |55 10.5] 7.1 4.5 3.4 2.6

Cclour descripticn:= "dull yellow-green" throughout,

Prired figures indicate that nenasurcnents were nade on both sides of the cloth

and both results ~rec reported,
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Results of Assessment of Colour Changes

Table 21

Sample and Site:-~ Olive drab twill, (1-1—1), at the cleared site depot

Measured against:=- Magnesium carbonate

Side Matchin :

Wi thdrawal if slidesg Lovibond colour
and Code cloth Rl B %gé% R 0 v!ea B v

~ K8
Outset, (-=0) ? 4e2|8e5 | Gol| Le2 | 2,1 |242
First, (Iah) |twill | 4eO|8uk | 642 44O 2.2 1242
Second,(IaB) v 440{9¢1 { 61} 440 34,0 {2,1
Third, (IaC) " 440|845 | 6.5 4.0 2.0 [245
First, (Iah) | in 162|848 | 646 L2 242 |2ek
Second,(IaB) | " | 411946 |6.6] el - |35.0 {245
Third, (IaC) " 4401849 | 6.€ | 4eO 243 246

Colour description:= "dull yellow-green" throughout
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Table 22

Semple end Site:~ Kheki twill, (1-1-2), et the cleared depot

Meesured against:— Magnesium carbonate

Side M:{g&égg Lovibond colour
Withdrawal T '
of dull
end Code cloth | p { vy | Blness| R | © | Yie | B |
Ou’cset, (""O) ? 37 504 501{- 304 003 1-7
First, (Tah) [twill |32 | hek| 2.8 2.8 O] 1e2
Second, (IaB) i 3ol | 40 245 245 0.6 049
Third, (IaC) " 1341 | he2| 25| 2.5 0.6 1,1
First, (Iah) | in |33 | 43| 2.7] 2.7 0.6 1.@\
Second, (Ia3) n 302 [ 4e2| 2.5] 2.5 0.7 | 1.0
Third, (IaC) # 303 | dedrj 2.7 2.7 0.6 | 141
o

Colour description:=—

"dqull yellow-orange" throughout
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Results of Assessment of Colour Changes

Table 23

Sample and Site:- Plaln weave, khaki cloth, (1-2-1), at the cleared site depot

Measured against:- Magnesium carbonate

Matching .
Withdrawal s13des Lovibond colour
and Code 1
R |lyts | ™Mt gl of vle | BV
ness
Outset, (==0) 3,7 154 | 3.2 ] 3.2 0.5| 1.7 1
. 3.20104.3] 2.7 2.7 0.5] 0.9
First, (Iah) 3.2 4.3 | 2.8] 2.8 0.4 | 0.9
3.0 | 41| 2.0 | 2.4 6,6} 1.4
Second, (LeB) 3.0 | hol| 2.5 2.5 0.5] 1.1
Third, (IaC) 3.1 he3| 2.6 | 2.6 0.51 1.2
ipgy AH 3141125 2.5 0.6] 1.0

Colour description:= ™"dull yellow-orange" throughout.
Paired figures indicate that measurements were made on both sides of

the cloth and both results are reported.



Table 24

Sample and Site:- Plain weave, white cloth, (1-2-2), at the cleared site depot

. Matchi .
Withdrawal Measured glgdz:g Lovibond colour
and Code against e dull | bright
R 4 B | grey | ness ness | R{O|Y}G{ B | V
Outset, (=-0) M8003 0.2 | 0.1] 0uk| - 0.1 - 0.2{0.1

Ool 0.0 O.2 O 1 2 O 1 o l o.l
I — ; " ] . .
First, (Taa) 0.1 0.0l 0.2] 0.1 - 0.1 0.1} 0.1
0.1} 0.0] 0.2} 0.2 - 0.2 0.1/ 0.1
Second, (I2B) " 0.1]0.0! 0.1] 0.2 = 0.2 0.1
Third, (IaC) o 0.2 | 0.0} 0.2| 0.2 - 0.2 0.2
L
Isto, 2ndo &
sed., (Tak (1-2-2) | 5 51 0.0 0.0 0.0 - - =] =f-l-f -1 -
2 ? control
IaB & IaC)

Colour descriptions:- at thc outset v MgCO,, "dull bluc-violet"

3,
at other times v MgCOB, "bright blue-violet" or "bright
violet"

at all times v control, neutral white

Paired figures indicatc that measurements were made on both sides of the cloth

and both results arc rcported.
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Results of Assessment of Colour Changcs

Table 25

Sample and Site:- Plain weave, blue cloth, (1-2-3), at the cleared site depot

licasured against:= Magnesium carbonate

Withdrawal Mgggirslg Lowilund selour

and [6de R Yﬁr B i‘ii R jo|Yle |3}V
Outset, (==0) 6.0] 5.3| 9.7 | 5.3 3.7 047
meot, () ) g3 31300 | € o1 |3:8]
Second, (Iab) gg g:g 22 g:g o
mis, (80) | 70 | 6 i

Colour description:= "dull blue-violet" or dull bluc-green"

(very close being simply "dull bluc" in all cases.)

Peired figures indicate that measurements were made on both sides of the

cloth and both results are reported.
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Table 26

Sample and Site:~ Plain weave, olive drab cloth, (2-1-1), at the cleared site depot

Measured against:=~ Magnesium carbonc.e

Matching Lovibond colour
Withdrawal slides
and Code R y B dull R o Y c 3 lv |
ness
Outset, (~~0) Le7l 8s8 | 6.6 ko7 2.2{1.9
. L.61 10e1 | 7.1 4.6 3,0[2.5
First, (Iad) Lo7] 10.2 | 7.1 4.7 3,10 2.0
hok| 9.9 | 6.8] Lok 3.102.4
Second, (IaB) Lol 9.8 | 6.6 L.k 3,2[2.2
X 4o5] 10.7 | 7.1} 4.5 3.6[2.6
Third, (IaC) "3 1007 | 701 1005 3.6|2.6

Colour description:= "dull yellow-green" throughout
Paired figures indicate that measurements were made on both sides of

the cloth and both results are reported.
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Results of Assessment of Colour Changes

Semple and Site:-

Table 27

Olive drab twill, (1-1-1), on the cleared site rasks

| ¥ latching .
Tithdrawal Measured | Side slides mviibent. gy
. of ' ‘ Célour description
and Code against e R ¥ B %géé R Y jwﬁ;? B

Outset, (--0) M3003 ? Le2 8.5 |64 Le2 2.1 |2.2 dull yellow—green
First, (Iok) " %Eil% 3e3 1640 | L4 3.3 1.1 1.6 dull yellow-green
Second, (IoB) L P ‘1.5 2.0 | 2.4 1.5 0.5 0.4 dull blue-green
Third, (IoC) B " 0.8 {0.9 11.6 0.8 0.1} 0.7 dull bluo-grecn
Second, (IoB) %fntrg b leH 1243 } 2.0 1.5 0.3 | 0.5 dull ycllow-green
T}lim, (IOC) %- . 007 1.0 1.1 Oo? 003 O.l dull yOllOW—-gI‘een
First, (Joi) 1gCo (%ﬁder) Le2 |843 | 6ok 4.2 1.9 §2.2 dull yellow—green
Second, (IoB) " o 4.0 |7.9 {6.0 LD 1.9 | 2.0 dull yellow—green
Third, (IoC) " " 3.2 |6e3 | 5.1 3.2 1.2 139 - dull yellow-green
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Regults of Assessment of Colour Chahges

Table 28

Sample and Site:- Kneki twill, (1-1-2), on the cleared site racks

. Matching Lovibond colour
Withdrawal Measured Szie slides Col a -
olour description
and Code against | cloth dull 4
R | Y| B| pess | R3O0 Yie [ BV

Outset, (—0) Mgco3 ? 3.7 15eh ) 3ak|  3ek 0c311.7 dull yellow-c.ange
First, (Iok) " ‘l(wg’é% 1.141.1] 0.9f 0.9 0.2] dull orange
Second, (Iob) u " 0.6 | 0.5] 0.8 0.5 | 0.2} 0.1| aull blue-violet
Third, (IoC) f " 0.510.5| 0.8] 0.5 0.3 dull blue
Second, (IoB) gngrg' " 0.3 10.2] Oull{ el { 0.1t 0.2 dull red-orange
Third, (IoC) " " Ookr L 0ul | Ouli| 0.l grey
First, (Io.) MgCO; | dm .| 5.5 [4.0] 23] 2.1 1.210.7 i dull yellow—orange
Second, (IoB) B " 2.0 {2.2 | 1.1} 1.1 0.9]0.2 { dull yellow~orange
Third, (IoC) " n 1.5 |1a6 1 1.1{ 1.1 0..¥0.1 i dull yellow-orange
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Semple and Site:- Plain weave, khaki cloth, (1-2-1), on the cleared site

Results of Assessment of Colour Changes

Table 29

racks

Side Hatehing Lovibond colour
Withdrawal Measured slides L
of Aarv colour description
and Code against | cloth dull -
R I Y| B oos| RO ' G| B | V
Outset, (—0) ? - 3e7 | 5ok | 3.2] 3.2 0.5 |1.7 dull yellow-orange
First, (Toi) Mgco3 top 1.3| 1.3| 0.9] 0.9 Ouly dull orange
Second, (IoB) n " 0.7] 0.6 0.8 0.6 0.1 |6.,1 | dull blue~-violet
Third, (IoC) y " 0.6 0.61 0.8 0.6 0.2 dull blue
Second, (IoB) %ontro " 0.5] 0.6] 0.3 0,3 0.2 | 01 dull yellow—orznge
122
Third, (IoC) " B 0.51 0u7] Ouly 0.l el |82 dull yellow-orange
First, (Tok) Mg003 under 3.1 3.6| 1.8] 1.8 1.3 | 0.5 dull yellow—orange
Second, (IoB) o " 2.0 2.5} 1.1} 1.1 0.9 | 0.5 dull yellov—orsnge
Third, (IoC) " " 1.3} 1.5] 1.0 1.0 10.3 o.2i§ dull yellow—orange
: _




Results of Lssessment of Colour Change

Table 50

Sample and Site:- Plain weave, white cloth, (1-2-2), on the cleared site racks

Matching .
Withdrawal Measured slides Lovibond colour L.
Colour description
and Code againsgt -VE, dull bright
R X B grey ness negs R 1O Y G BV
Jutset, (--0) Hg0O, 0.2 |0.1] 04| - 0.1 - 0.2 %] | dull blue-vicalet
. (o ‘ 0,2 | 062 0c2 - 0,2 - : grey
First, (Iok) " 0.2 | 0.2] 0.3 0.2 - 0.1 dull blue
0.3} 0e2! 0.5 - G2 - 0.2{0.1 | dull blue-violet
1"
Second, (ToB) 0.3] 0.2 0.5 - 0.2 - 0.2{0.1| dull blue-violet
. 0.7 | 0u5j 0.9 - 0.5 - .| 0,2/0,2{ dull blue-violet
n
Third, (IoC) 0.7 | 0.9 1.0 - 7 - 0.,2| 0.1 dull blue—green
. ; trol 0.2 | 0.3| 0.0 0.0 0.0 0.0 0.2 ] 0.1 110w
First To4 con o . ° . . . . . yellow—orange
> (Tok) sample 0.1 | 0.3] 0.1 - 0. - B2 dull yellow
0e2 | Ouki } Oul - Quil - 0.1 | 0e2 dull yellow—orange
Second, (IoR " . y g
econd, (IoB) 0.2 | 0uki | 0.2 - 0.2 = 0.2 dull yellow
Third IoC L . . yellow
> (ToC) 0.6 | 0.9 | 0.7 - 0.6 - 0.2 1 0.1 dull yellow-green

Paired figures indicate that measurements were made on both sides of the cloth and both
results are reported,

Ll



Results of Assessment of Colour Change

Table 31

Sample and Site:- Plain wecave, bluc cloth, (1-2-3); on the clearcd site pracks

Matching z
Viithdrawal Measured | Side slides Lowignd. galour
and Code against ol dull
closhi o | v | B Rlo|Y|lG] B| V
‘TF ness
Outsct, (==0) Mgco3 - 6e0 |5.319.7| 5.3 3.7 0.7
First, (Iok) " top |5¢5 {5.0] 8.0/ 5.0 2.5 | 0.5
Second, (IoB) S " 141 3.1 5.5 3.1 Lok | 140
Third, (IoC) " " 24 {161 34| 1.6 1,0 | 0.8
Third, (IoC) | (1~-2-2) 12,1 |15 2.8 1.5 0.7 | 0.6
First, (IoA) Mgco3 under | 6.0 | 54| 9.6] 5.k 3.6 | 0.6
Second, (IoB) " " 566 [ 5.2 9.2| 5.2 346 | Oul
Third, (IoC) " " 1544 |53 9.1 5.3 3.7 | 0.1

Colour description:- "dull blue-violet" throughout.



Table 32

Semple and Site:- Plain weave, olive drab cloth, (2-1-1),

on the clearcd site racks

J S0 Mag?ging Lovibond colour

Withdrawal |[Mcasure it . 4.

inst of qull Colour description
and Code  |8%%% | o1oth|R | Y | B | C IR} O} Y |G| B

Qutsct, (~—=0) Mgco3 - ] 4e7[8e8 | 6.6} 4T B2 |19 dull ycllow-grcen

First, (Toh) " top 3.,815.6 [ 4.8] 3.8 0.811.0 dull yellow-green

Second, (IoB) " " 2.3 3.0 | 3.1} 2.3 0.7{ 0.1 dull blue-green

Third, (TIoC) " " 1.5/1e6 { 1.9] 1.5 0.1| 0.3| | dull blue-grecn

Sccond, (IoB)| (1-2-2)}| " 21128 | 2,51 2.1 0.3| 0.4 dull yellow-grcen

Third, (IoC) " " 1.3]1.6 | 1.5 1.3 0.1]0.2 dull ycllow-grcen

!

First, (IoA) MgCO3 underf 4.7}9¢9 | 62| L4a? 3.71 1.5 dull yellow-green

Second, (ToB) " ¥ 4.519.1 ] 5.8} 4.5 3.3}1e3 dull yellow-green

Third, (IoCh " " Lol| 7ok | 35] 4ol 0s6 | 3.3 dull ycllow-orangc

L3




Results of Assessment of Colour Changes

Table 33
Sezple and Site:- Olive drab twill, (1-1-1), at the jungle site depot.

Mcasured against:- Magnesium carbonate.

Matching §
" X Lovibond colour
THthdrawal miLle slides

of dull

and Code cloth | R Y B R{O Y G B |V
ness
Outsct, (==0) ? Le? | 8.5 | 6uli| Lo2 9.0 2.2
First, (IIa4) twill { 4eO | 8a6 | 6elii L4eO 2,2 | 2.4
Second, (IIaB) ¥ LeO | 93| 6al| 4O 2:9 | 2.4
Third, (IIaC) S 3.7 | 82| 6.0] 3.7 2.2 1243
3

First, (IIai) in | hel | 8.8 6.6] Lol 2.2 | 2.5
Sccond, (IIaB) 4 Lol | 9.6] 6.5 kel 3.1 | 2.4
Third, (IIaC) " Lol | 9671 65| kel 3.2 | 2uks

Colour dcseription:— "dull ycllow-green" throughout.



Table 34

Sample and Site:- Khaki twill, (1-1-2), at the jungle site depot

Measured against:- Magnesium carbonate

Side Ma;?hing Lovibond colour
Vith drawal 6F jeeoiidE8
and Code cloth{ R Y| B { dull | R ol Y G
ness

Outsct, (—=0) 2 3.7 5ok 3ok | 3ok 0.3 ]1.7
First, (IIak) twill 3.1 {3.8 [2.4 | 2.4 0.7 1 0.7
Second, (IIaB) " 3.1 {440 |2.6 2.6 0.51 0.9
Third, (IIaC) b 30l [hel {2,517 2.5 0.6 | 1.0
First, (IIas) in 3.3 |Lok |2.8] 2.8 0.5 1.1

" Sccond, (IIaB) " 3.2 4.2 |2.7] 2.7 0.5] 1.1
Third, (IIaC) I 362 (4o {2.7} 2.7 0.5 1ok

Colour description:~ "dull yellow-orange" throughout.
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Results of Assessment of Colour Changes

Table 35

Sample and Site:- Plain weave, Khaki cloth, (1-2-1), at the jungle site depot

Measured against:- liagnesium carbonate

Matching
ithdrawal slides

dull
s e R | Y| B| pess |R | Of Y| c}fB |V

Lovibond colour

Outset, (--0)  {3.7 {5.413.2] 3.2 0.5 1.7
B 15,112, 2, 0. .
First, (IIap) 2 | Bad ? o s
3.1 14.312.5] 2.5 0.6]1.2
i Bl Hl12.51 2.5 0.611.0

Second, (IIaB)
3.0 jR112,5] 2.5 0.5 | 2l
Ted [hed12s85) 2,5 0.6 | 1.2

Third, (IIaC)
3.1 142 | 2.5t 2.5 0.6 ;1.1

Colour description:- "dull yellow-orange" throughout,

Paired figures indicate that measurements were made on both sides of the

cloth and both results are reported,



Table 36

Sample and Site:- Plain weave, white cloth, (1-2-2),

at the jungle site depot.

. ~p
Matching Lavibond ael
Withdrawal | Side slides ovibond colour .
" Colour description
and Code 2 -ve} dull [bright 1F
cloth | R Y| B grey| ness —— R 01Y G{ B v
utset,( --0) MgCO3 0.210.1 0.4} - Q.1 - 0.2 10,1}dull blue-violet
irst, (IIaA) 0.1]10.,0{0.,2i0.1 - 0.1 0.1]0,1}bright blue-violet
b
. . . . - . ” .1l}brig ue-viole
40,11 0,0}0,210.1 0.1 0.1 ]0.,1}bright bl iolet
econd , (ITaB) iO,l 0.0}0,210.2 - 0.2 0.1 ]0,1}bright blue-violet
0.110.,0](0,210.,2 - 0.2 0.1 | 0,1jbright blue-violet
mird, (IIa€) | " f0.1]0.,0}0.1}0.1 - 0.1 0.1{bright violet
st.,2nd,, & (1-2-2) [0,0] 0.0 10,0 0.0 - - =1-l-F1 - - |neutral white
rd., (ITed, [ o 01
TaB & IIaC)
]

Paired figures indicste that measurements were made on both sides of

the cloth and both results are reported.
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Resulﬁs of Assessnent of Colour Change

Table 37

Sample and Site :- Plain weave, blue cloth, (1-2-3), at the jungle site depot.

Measured against :- Magnesium carbonate

liatching R
Withdrawal slides TioarLhiomd, gedome _
Colour deseription
and Code | v!s |9 frlolvlc| B \ v
* ness e
Outset, ( =—=0) [6.0 |53 |9.7 | 5.3 3,7 0.7 | aull blue-violet (near dull blue)
6.1 6.0 30.1| 6.0 4.0 }0.1 " " U n " "
First, (ITah)
6.2 {6.0 10.1 | 6.0 3.9 [ 0e2 " " " " " "
5.4_ 5.3 9.6 5.3 l{..2 0.1 n " ] " fn "
Second, (IIaB)
5.14- 5-24- 907 504 403 dull blue
6.1 {6.1 10.2 | 6.1 L1 dull blue
Third, (IIaC) :
6.3 | 6.0110.1 | 6.0 3,8 0.3 | dull blue-violet (near dull blue)

Paired figures indicate that measurements were made on both sides of the cloth

and both results are reported.




Table ﬁ

Semple and Site :- Plain weave, olive drab cloth, (2-1-1), at the jungle site depot.

Measured against :- Magnesium carbonate

Mat?hing Lovibond colour
Withdrawal slides
dull
and Code R| Y| Blness { R J]O}| Y} G |B]|]YV
Outset, ( -O) l}..7 8.8 6.6 l&u? 2.2 109
11-06 10.1 6.8 li-o6 1 303 2-2
First, (IIaA)
4.8}10.2 | 7.2| 4.8 230|211
4e3| 9.5 671 4a3 2.8| 2.4
S II
ccond, (ITaB) |, * o o166l 4.3 2.9|2.3
L4.,6{10.8 | 7.1} 4.6 o712
Third, (IIaC) i
4.5110.7 1} 7.1 4.5 3.,612.6

Colour description :- "dull yellow-green" throughout.

Paired figures indicate that measurements were made on both sides of the

cloth and both results are reported.
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Sample and Site

Results of Assessment of Colour Change

:~ Olive drab twill, (1-1—1), on the Jjungle site racks.

Table 39

Measured against :- Magnesium carbonate

Withdrawel Sige M:{ggigg Lovibond eolour
and Code aloth R Y{ B igii R 0 Y G
Outset, ( --0) ? Le2 {8e5 |64l | L4e2 2.1 2.2
First, (IIoA) |twill |4.0 |8.5 {643 | 4.0 2,2 12.3
Second, (IIoB) " 3.7 |8.0 {5.8] 3.7 2.2 {2.1
Third, (IIoC) u 3.1 (7.4 |5.31 3.1 2.1 [2.2
First, (IIoA) in  |4.0 8.8 [ 6.6 | 4.0 2.2 |2.6
Second, (IIoB) " 3.8 19.2 | 6.1 3.8 3.1 |2.3
Third, (IIoC) " 3.3 |74k |5ek | 3.3 2.0 J2.1

Colour description

50

:- "dull yellow-green" throughout.




Table 40
Sample and Site :- Khaki twill, (1-1-2~), on the jungle site racks.

Measured against :~ Magnesium carbonate

Matchi .
Withdrawal Side :1§d:2g Lovibond colour
of *
and Code cloth dull
R Y} B R} o] Y} G} B
ness
Outset, ( —0) ? 137 [5e4 | 3ok | 3ek O3 YT
First, (IToA) |twill {3.1 |3.8 { 2.4 | 2.4 0.7 {0.7
Second, (IIoB) L 3¢l |40 {24 | 2.4 0.7 0.9
Third, (IIoC) u 3.0 [4e0 1231 2.3 0.7 {1.0
First, (IToA) in  [3e3 4.2} 2,5 ] 2.5 0.8 0.9 |
‘b
Second, (IIoB) " 8.1 {4.0]2.5] 2.5 0.6 |0.9
Third, (IIoC) " 3e3 451 25| 2.5 0.8 |1.2

Colour description :- "dull yellow=-orange" throughout.
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Results of Assessment of Colour Change

Table 41

Semple and Site :- Plain weave, Khaki oloth, (1~2—1), on the jungle site racks.

Measured against :- Magnesium carbonate
Mat9hing Lovibond colour
Withdrawal slides '
and Code dull

R|{Y | B lpss| RlolY|le]B |V

Outset, ( ==0) [3.7 |5¢4 | 3.2 3.2 0.5 | 1.7
. 3,1 |40 ]2.5] 2.5 0.6 | 0.9
First, (IIoA) |, he2 | 2.5 2.5 0.7 | 1.0
3.0 [hel 24 244 0.6 {1.1

Seoond, (IIoB) 3.0 |4l [2.31 2.3 0.7 | 1.1
. 3.1 b | 2,21 2.2 0.9 | 1.3
Third, (IToC) 3.0 |43 |2.1) 2.1 0.9 |1.3

Colour description :- "dull yellow-orange" throughout.,

Paired figures indicate that measurements were made on both sides of

the cloth and both results are reported.

52



Table 42

Sample and Site :- Plain weave, white cloth, (1-2-2), on the jungle site racks.

Matching T Lovibond col !
Withdrawal |Measured al4des pvibond GO lour
1 —y s , Colour description
and Code | against dull
g R YA*;VB ness} B| O] Y| & | BV
Outset, ( —=0) Mgco3 0.2} 01| Oukf O.1 0.2 } 0.1 }dull blue-violet
" —_ " .l0.1]0.0] 0.2} 0.0 0.1 | 0.1 |blue-violet
" .
rst, (Ho " 0.1} 0.0{ 0.2} 0.0} * 0.1 [0.1 {blue-violet
Second, (TToB) b 0.1} 0.1} 0.0{ 0.0 0.1 orange
o) B
. n lo.1]o.1] 0.0] 0.0 0.1] - < orange
Th ( I ) n 001 001 OQO 0.0 Ool Orange
ird, (IIoC
! " 0.2]0.1{ 0.0| 0.0 |0.1{061 | red-orange
Fipayy (ITqa)] @00Fel 10,030,114 0:0] G40 0.1 , yellow
semple (0.1 [ 0.1} 0.0} 0.0 0.1 orange
" O.l O-l 0.0 0.0 Ool S OI‘ange
Second, (IIoB)
0.1}0.1f{ 0.0} 0.0 0.1 A orange
0e2 1 0.3] 0.0] 0.0 0.2} 0.1 yellow-orange
Third, (IIoC)
0.2 { 0.4 | 0,0 0.0 0.2 0.2 yellow-orange

Paired figures indicate that measurements were made on both sides of the

eloth and both results are reported.
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Results of Assessment of Colour Change

Table L3

Sample and Site :- Plain weave, blue cloth, (1-2-3), on the jungle racks.

Measured against :- Magnesium carbonate

Matching :
Withdrawal slides g b, melens
) duil
sd, Dodle R | Y| B |gss|RlO|l Y]l B}lv
]
Outset, ( ==0) 6.0 {5.3 | 9.7 | 5.3 3.7 10,7
6.4 |5.6 110.0 | 5.6 - 13.6 |0.8
First, (IToA)
6.2 5.7 110.0 | 5.7 3.8 0.5
Second, (110B) 6.1 !5.7 1 9.8 | 5.7 3.7 |04
(0]
eeonts AES0) 1.0 15.6 | 9.8 | 5.6 3.6 {0.6
it ) 6.4 16,0 }10.1 | 6.0 3.7 |Ouk
L 7 6.2 16.1 t10.0 | 6.1 3.8 10,1

Colour description :- "dull blue-violet" throughout.

(very close to being simply "dull blue".

Paired figures indicate that measurements were made on both sides of the

cloth and both results are reported.
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- Table 44
Sample and Site :- Plain weave, olive drab cloth, (2-1-1), on the junglé racks.

Measured against :- Magnesium carbenate

Matehing R
Withdrawal slides Lovibiond polgur
and Code R Y B g:ii R 0 Y ; G B \'

Outset, ( =0) {47 ] 8.8 | 6.6} Le7 2.2 [ 1.9
P 4.5110.0 |6.5] k45 3.5 | 2.0

T8Ls 9 4.5 ] 10,4 | 6.4] 4.5 4.0 1.9
5 4, (IIoB) Lol i 9.6 |5.9] 4el ) 3.7 1 1.8

econd, (IToB) |, 1| g ¢ 1g.1| 41 3.5 | 2.0
s (126) 4311001 | 6.2 b3 3.9 | 1.9

ird, (H0G) ) {100 [6.3] s bl | 1.9

Colour description :- "dull yellow-green" throughout.

Paired figures indicate that measurements were made on both sides of the

cloth and both results are reported.
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Results of Assessment of Colour Change

Table 45
Cn
Rate of fading of colour expressed as 100 X (Logé-jfz———;—- )
n+l

where "Cn" is the matching slides value at the "n"th withdrawal

and "C(n+1)" is that at the next consecutive withdrawal,

Proportional Rate
of loss of colour

Code Sample Time Interval over 3 months

Red |[Yellow|Blue

27,8ept., ~71y

97,Dec., =71 22 30 2>

1-1-1-To Olive dreb twill, (1) (
top (twill) side

" " (2)(27,Dec.,

27,March, 73 o n

" 1 2 27 ,March, -72
' (357 sume,” —72) | 76 | 8 | €0

i 3 S t ® —71

" Olive drab twill (1) (27s5epte, ~T1y 5 p p
under ("in") sid; 27,Dec., =71

" " (2)(27,Dec., -71) 5 5 .

" " (3)(27,Mar0h, -72)

27,June, 72 2 | B} I

1-1-2-To Khaki twill, (1)(2;’gzpt-» :;i) 110 13 105
top (twill) side sDec.,
¥ 27,Dec., =71
1 " (2)(27,March, _72) 61 79 12
" " (3)(27,March, -72) nec* nc* no

27,June, =72

* ne := ™ot calculable"
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Tesulte ol Ascegsment of C-lour Changes

Table 45 continued

Proportional rate
of loss of colour
Code Sample Time Interval over 3 months
Red | Yellow| Blie
1-1-2-To Khaki twill, , (1)(%’%2”" ‘%) 3 | 12 |29
under ("in") side 3UECes =
" 1t 27,Dec., -71
(@) 7 iaren, 727 | 2© | 0 |
n " 27 ,March, =72 *
(3)G7 June, 720 | 2 | 2 | ®e
1-2-1-To |Plain weave, Khaki (1)(53’32*’" :%) 90 | 118 |108
cloth, top side T
f n 27,Dec.’ —71
(2) Gy saren, 720 | 2 | 2 | 12
] " 27,March, -72 s % .
(3)(27,June, _72) ne ne nc*
" Plain weave, khaki (1)(3?%2‘“” :%) 3 |17 | 39
cloth,under ("in")side 9 7ECes
27,Dec., =71
" 1" > ’
(2)(27,Mamh’ D7) | A 36 49
n " 27:1\‘131'01'1, -72
() Gy ame, 72) | ¥ | 54 | 10
1-2-3-Ic |Plain weave, blue (1)(2’381*" '7}) 1 20 22
cloth top side sDece, =7
1 " 27,Dec., =71 0
(2)(27’1.1%}1’ ) | 2 28 37
" " 27,M8.I‘Ch, ‘-72
(3) Gy sume,” 727 | 5% | | M8
" Plain weave, blue (1)(2;,g%pt., -7%) 5 12 L
cloth under("in")side sDece, =7

*ne :~ "not

calculable"
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Results of Asscssmcnt of Colour Changes

Table 45 continued

Proportional rate
of loss of colour

Code Samplo Time Interval over 3 months
Red Yellow| Blue
1-2-3-Io Plain weave, blue (2)(§$’§ec'ﬁ -;;) 7 L 4
cloth under("in) side s
27 ,ilarch, =72
L " ? s
(3)(27,June, _72) L 2 1
Q R
2-1-1-To Plain wecave, olive (l)(gg’szpt" _;i) 20 61 L1
drab cloth, top side pEEEES
27,Dece. -71
" n ? b}
(2) (57 aren, Z72) | 50 62 | 45
n " 27 ,March, -72 ‘
(3)G7 rume,” ~72) | 48 56 | 5k
" Plain weave, olive (1)(27’20945" "731L) -1 L 15
drab cloth,under side 7sDece, =7
27,Dec., =71
1" " b b
(2) 7 aron, ~727 b . !
27 ,Harch, =72
" " > >
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Rainfall (mm)

Daily Rein Fall (mm)
Recorded at Cleared Site
Period Sept. 24, 1971 - Dec. 24, 1971
&0 +
70 &+
mO JT
50 +
10 n
[T
30 4+
20 +
l e ; {4 4 + e I | T
1 ¥ T \ v ¥ i ¥ R
Day 30 10 20 31 10 20 30 10 20 21
Month Sept. Oct. Nov. Dec.



Rainfall (mm)

Deily Rainfall (mm)
Recorded at Cleared Site
Period 25 Dec. 71 - 2) March 72
30
60
NTO /w
20
_
t + t t + . + } —it
Day 31 10 20 31 10 20 29 10
Month Dec. Jan. Feb.

Mar,



fall (mm)

in

Daily Reinfall (mm)
Recorded at Cleared Site
Period March 25 - June 25, 1972
80
70
60
50
¥
40
30
1
Dey 10 20 10
Month May

0 4
Lo



unshine Duration, (hrs.)

b
o

\ Daily Sunshinc Duration (Hours)
Recorded at Cleared Site

Period Sept. 24, 71 - Dec. 24, 71

15 4 .

10

62

_./, ‘ \
iR |

e b
i

=

i

¥ 4L } . + + +
Day 30 10 20 31 10 20 30 10 20 24
Honth  Sept. Oct. Nov. Dec.



Sunshine Duration (Hours)

Daily Sunshine Duration (Hours)
Recorded at Cleared Site
Period Dec, 25, 71 - March 24, 72
15 4
10 L , y?
4 ~ N
\(.\//\(\ / /\
5 4
4 3 Y FY L i 4 n i i
T 1 B T T T T L L 4 Rl
Day 31 10 20 31 10 20 29 10 20 24
Month Dec. Jan Feb. Maxr,



Duration (Hours)

Suncshine

~
o

Daily Sunshine Duration (Hours)
Recorded at Clecarecd Site

Period March 25 -~ June 25, 1972

15 -
!
1 <+ 1 ) 3
! ) 0 h Vo
;| ~ \ < !
| / | ! |
\ 4 M
5 JWL | X
//
} + + ¥ + —+ <+ + $ +
Day 31 10 20 30 10 20 31 10 20 25
Month  llarch April May June



Percent Relative Humidity

Cleared Site - Out of Doors

(1) Meximum Daily Relative Humidity
(2) Minimum Daily Relative Humidity

Period Sept. 24, 71 -~ Dec. 24, 72

P /\a — v
X5 . \/\ | | \/ ./\/\/ /\)f
30 4 C 7 |

15 +

N

O "4#
+
-+
4
>

Day 10 20 31 10 20 30 10

Month Sept. Oct. Nov. Dec

S
-+



Percent Relative Humidity

Clearcd Site - Out of Doors

(1) Maximum Daily Relative Humidity
(2) Minimum Daily Relative Humidity

Period Dec, 25, 71 -~ March 24, 72

1060 /&\ /(\V
90 4

5 4

60 4

45

15 4
+ 4 t — + + 4 4 —t
Day 31 10 20 31 10 20 29 10 20 24

Month Dec., Jan, Feb. Mar.



Humidity

ive

elat

™
pRe

Percent

Cleared 3ite - Out of Doors
(1) Maximum Deily Relative Humidity
(2) Minimum Dsily Relative Humidity
Period Ilarch 25 - June 25, 1972
100 g
ﬁ\O sk
g e
75 ‘
@]
<
60 ¥+ ©
G
o]
w5 T & A~
30 /
Hm AY.
+- +- 4 4
Deyr 31 10 20 30
Month  March April Hayr June



Temperature (°F)

jou]

Q

O
'l
+

70 +

60 4

LO

Clcared Site - Out of Doors

(1) Maximum Daily Temperature, (
(2) Minimum Daily Temperature, (

Period Sept. 24, 71 - Dec. 24, 71

(o]
o)
F)

. ,,\ //
-~ \

L o

+

Day

Month

3
i

30

Sept.

E 4

10

+
+
L

20 31 10

Oct.

20

Nov,

L

30

10

Dec.



Temperature (°F

Cleared Site - Out of Doors
(1) HMinimun Daily Temperature, OF
(2) Maximum Deily Temperature, °T
Period Dec. 25, 1971 - March 24, 1972
100
(1
o | | \<</
J . (2
L0 +
+ ” 1 + : b + + +——t
Day 31 10 20 31 10 20 2¢ 10 20 24
Month  Deec. Jan, Feb, Mar,



Cleared 2ite ~ Out of Doors
(1) Maximum Deily Temperature, Mw
(2) Minimum Daily Temperazture, I

Period March 25 - June 25, 1972

=
-
r "
[e]
G4 (@]
o ~
K5
=
(@]
50 4
40 4 \
} } + +- 2 + + + IR
Day 31 10 20 30 10 20

NMonth March April May



Percent Relative Humidity

Cleared 5it In the Depot
1) Meximum Daily Relative Humidity
2) Winimum Daily Relative Humidity
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DISCUSSION

Tensile Strength Tests

Exg@ept in the case of one sample, little or no change is perceptible
in the measured tensile properties of samples stored in the air-conditioned
room and the depots, The variation shown in the tables can probably be
accounted for in terms of the variation, from one part to another, of the
cloth and variation in sample prepcration, However, the bluc sample dis-
tinctly lost strength when stored in the cleared site depot and also appears
to have deteriorated a little in the jungle site depot and air-conditioned
room, It is notable that this sample also feels slightly damp or tacky to
the touch.,

Each sample lost strength rapidly when exposed on the cleared site
racks, However, the same did not hold for the jungle site racks where the
somples did not appear to lose strength enough to measure, In fact, they
seemed to withstand the conditions there as well as they did those of the

depots and control room,
Mold Counts

Samples exposed on the racks at both sites rapidly became papulated by
nold, These samples became discoloured and spotted and some of the spots
could be visually identified as mold, A few samples of the third withdrawal
from depots and control room were seen to be marked by sporadic mold spots,
as shown in table 4, The frequency counts do not reveal any tendency for.:
the mold population to increase in the samples stored in the control roonm

and depots,

After withdrawal, it was found that small red anis were in the process
of colonising the samples withdrawn from the jungle site depot on 27 June

1972, It appeared that, up to that time, they had done no domage,

Colour Tests

Measurements were made at the outset of exposure by an operative different
fron the one who made all subsequent measurements, There is appreciable
subjective variation between measurements made by the two different opera-—
tives and also between measurements made by the same operative on different
occasions, For the sake of uniformity in the subjective aspects of mea-

‘surenent, it would be best, where feasable, to compare results for outdoor
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cxposure sanples with results obtained on the sane occasion on samples
stored in the depots or ailr-conditioned room rather thon to compare results

obtained on different cccasions or by different operatives,

Obvious f-ding =nd change of tint only occurred in sanples exposed on
the clearel site racks, Only the kh-ki s-oples, (1-1-2) and (1-2-1) showed
fading, evident in the measurements, when expesed on the jungle site racks,
wherc little or no direct sunlight reaches the samples, All samples
exposed on racks at both sites becone uncvenly discoloured, The discoloura-
tion is most ensily observed on the white sample, (1-2-2), In some cases
it 1s visibly identifi-ble as ncld growth, The green component in the
neasurenients obtoined 2t the third withdrawsl for sample (1-2-2), taken fron

the cleared site rocks, is due to visible algae,

On the cleared site racks, the rate of loss of colour, relative to the
auount of colour present, does nct vory with tine in the sapme nanner for
each scmple, The khaki samples, (1-1-2) and (1-2-1), showed a rapid loss
on their upper sides up to the tine of the first withdrawal and the rate
then decrcrsed. For the olive drab samples (Wos, (1-1-1) and (2-1-1) ) the
rate was sonewhnt slower during the period up to the first withdrawal than
it was subsequently, In the cnse of the blue sample, (1-2-3), the rate of
f~ding on the top side wns slow up to the first withdrawal -nd then increased
through the seconl and thinl withdrow-ls, These results are presented in
table No, 45 , The s-iples on the clenred site racks nlso changed visibly
in hue znd this change 1s brought out in the nmeasured variations between
the rotes of fading of the sep-rate colour components, The authors suggest
two alternative expl-nations for the accelerating rate of fding shown by
the top surfaces of nost of the samples, Firctly, it could be due to sonme
protective mechanisn in the finished cloth which inhibited fading until its
rrotective copncity wns exh-usted., The seccnd explanation is a particular
crse of the first. If the opticnl density of the dyed fibres was initially
high enough, the dye in the surfrce layer of each fibre would, at first,
pretect the dye underneath., An 2nalogous cffect is evident in the accele-
roting £odinz of the undersides of sarmles which werc initi2lly protected

by the dye in the cloth -bove,

CONCLUSION

Please sec the l-st parzgraph of the sumuary which contains the conclu-
sions drawn fron the results reported -<boeve,
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TEST PLAN

Sakaer~t Exnerinent Station

Applied Scientific Rescarch Corporation of Thailand

Subject

Sgonsor:

Manuf ncturcrs

Puggose:

Scope of Tricl:

Exposure:

Assessnent:

Withdrawal

Program:

Mcteorological

Data:

Regorts:

Textiles
(Natural and Synthetic Fibres)

Clothing Organisation

Clothing Organisation

To deternmine shelf life and toleration of outdoor
exposure which are to be assessed fron the rate of
deterioration, the growth of nold, changes in colour

ond changes in tensile strength,

Number of types: 6
Nunber of withdrawals: L

Number of sites: 5

Cleared site = Indoors

-~ On racks

Jungle site Indoors

-~ On racks

Contrcl roonr - On shelves

Visual on site
Colour changes
IMicrobiological growth

Loss of strength

One year with withdrawal ot three nmonthly intervals,

Routine

At each withdrawal
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