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by 

E A Howes 

SUMMARY 

An account is given of a visit made by the author to 

Australia in November/December 1978. The places v:~lt d 

were the Material s Research Laboratories, Mel bournl', tI 

J oint Tropical Trials and Research Establishment, nI i~f il, 

t he Br itish Defence Research and Supply Staff and th 

Services Laboratories and Trials Division, Canberra, and 

the Defence Research Centre, Salisbury. The running of 

JTTRE since its formation and the input from t he other 

establishments visited waS discussed. (U) 
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1 INTRODUCTI N 

~l \'~~~'I'H j ,'\'\<,\ 
11\ I';{\IJ~\ U 

1 
The purpose of the vi si t wo <j to l OCOllll~ mOt" r: rn'l 

and activities of th Joint Tr pj('aL 'rl'laL.) ~ 1 t r..,G [It'('t 

and of the various _ st."blisllments and !\I.'UUP" ! n lIu. cr'" !, VIII cl J , 

~upport for JTTRE. Tll oth r pln CC" v IS1 tc 1 w< I". Lh M. I L, I' " 
I 1 

loft ho r'.') tori ps (MRL), t.he Bri t.i s h r>ef ncc RGGl''' ,·(·11 "" I : \u 1'\ I Y " . 

the' Scrvi cc s La born to r j s ;)lId Tl'i Ill" \); vl "j on (. J:I') (1' \,1'1. I J .11< I 

( r,...,.'" 

• 

Defence and t.he Defen c Research Centr ( l)HC) • 1 i "CH.,. i ne; W J" It I ( 

the practicalities of running exposure t.est.s at JTTRE, p,r\:'i
c 

1- , y. c 

it was formed by the amalgamat.ion of t.he Joint Tropical Research Unit J 

and the Tropical Trials Establishment (TTE). 

2 ITINERARY -
l~th November Depart Heathrow 

22nd November AL 
23 - 24 November MRL Melbourne 

27 Nov - 1 Dec JTTRE Innisfail 

4th December BDRSS Canberra 
5th December Joint Programme Review Commi ttee Me,;,ting, C:mberra 

6th December DRC Salisbury 

7 - 12 December AL 

15 December Arrive Heathrow 

Up to october 1977 all exposure tests on materials were conducted at 

JTRU and trials of equipment were conducted at TTE. B~th establishments 

are b9.sed in the same area in Northern Queensland, Australia. A new 

Memorandum of Understanding was negotiated between Australia and the UK 

which took effect in October 1977 and at that time JTRU and TTE were 

amalgamated to form JTTRE. As with any rationalisation new mana ement 

3 BACKGROUND 

organi sati ons were proposed for JTTRE and the practi. ca.l WOl ki IF of tll · 

was discussed with the Senior British Officer ther -. 

, 
I . 
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ec 

' t 

'I di V] S d ' )ll
T 

,.. a ~l'l' enc ~ ~i 8 A ' , " now . cl U " RU a~ exp .. t 

uP • ~ ID . [". JT tl' fi C JT1'R ~e . tl' ()11~ 11111 rJ , , en k fOI"' E -nce 0 See ru SCl "'". 
[<ef, J TJ"i v 1s • t i on of ".I,,' t some 'ammes ot" WO . • 0 f' . 1" ~J''ll i aJ r)0:3

1 

nd l ' pl~Ogr r JTTRE-< InOl a.L , 
)l 11S

Io 

, . iOUs t fou of 
. , preY. becn lce fo 

(/1

011 

• 1ee "t.al dUl'e . (r·om . ll'lS S11 d acce./:' p-.nQce , enti f1 c 
Tt I" , n an ing ~ I . an s c 1 • "1 1/1(' UK " r>CllS:31 0 mO Task tra 1 

I " dl ' am ~ Aus ' 11 f UK .' i 11 tl1P ~ , t Progr for r .... ~ l' d1t 0 
e '~Si1r .r . , H If TOln made ove ., CJ 

(le

C

, TT 7' . n was . fiC 
he draft SI, . roviSlO . "scient! h y are the 

In t di viSIon p rOVlde L as t e 
by SLT ted to P I ves MR terials. 

(Jl~awn up reques l' nvo f ma 
' to be t this range 0 

. blishmento e ext en . wide discussed at cota 'tests . To a larg l'i ence I n a and this was 
i]X[Josurc , hment wi t h expe redu ced 

' stabll S , n i s noW Aucfrallan e r t icipatlo '. - 1 of pa 
• Co • their l eve hr;;vl"::V ~r 

RATORIES (MRL) 
MATERIALS RESEARCH ~~.ABO~~~=-~:.-...._- . Dr J A McRae 

During my 

}-I 

'n troduc ed me who l to 

h a v e been 
at fVIRL my host was h work we two day

s JTT'RE and l' n t e . an interes t in R l S ' olleagues wi th RIME Dr Mc ae , varIOUS et' n at PE . 
Polymer Assessment Sec lO wi th JTTRE. 

in e f fec t , doing in the 

f ' for work r ' l'son Of lcer the ,la to MRL associated sent 

, 'n and Chemi stry DivlSl O , Superi nt endent Or ganic t d I sp

oke wi th Mr P Dl.nn, being reques ,e 
' ht t hey are . f the sci entific over s l g , 

J)r McRae on the questIon 0 f a r was discussed ana 

to supply. e d PERME r S ini ti a l concern that an 
t MRL have made so Th nature of the commen s 

is satisfactory to bo t h parties. I expresse . 

oversl
'ght on UK exposure test s might deCide 

establishment provi ding s Ci entific 

to al ter or interfere wi th our work. ASSUrances were recei ved that thi s 

would not happen. Overall the various parties concerned appear f airly h appy 

with t hi s Side of the work as it is at the moment. I expressed the View that , 

at the l eas t, it Provides an offiCial mechanism for MRL to know what t he UK 

are doing and will hopefully retain t h e strong ties between our two 

est.a bli ,shmen t :; that have be en bUi It up 0 Ver the years. MRL, however, di d 

r:ive an impreSSion of being r eluc t an t to partiCipate fUrther than at present 
du(' to the f act that t hey Wer e no longer directly invol ved. 
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I 1'/ .}'( If .rn·l 
1 I ll, '.. t 

Cl l (11 lilY . 1 1l11 '11 JVII'1 L ~·hl.':P( 1 1 W hl1 11 rl' a.L ; 1 t • LT, ::. X ' L l . 

T j v i'::;i n. [lj' 1") lill k . 1'tOll, I leld 0 1' I l l i:"i IlvL' f v n 
1lnn\ (hm. 

J 

has Cl total comp l m n t or :ll::: uL ()O ;;l,r1'f' 1r · 11dill('; IV r" 
,]~his wa::-:: s u bdi v i d"" 1 i n t.o ~ i l';ht. rn; IJo l ' 1';]' )upn wi t 1 W l'{ l' \ 

be i ng l'Pf.),l'l':::Jnrr,ed wh i 1 r~ t. 1 was t l It.:" In . 

l 

, 
Th~ work don on KevJ.or ~ln 1 j ts camp .,1 \ .. 1 I th 1'01 

Wa l tham Abbey was of parti cular In tel'! ,S I, to r)' J J Bul ch ' 

and Dr G A Geor ge in the De t e r iol'a'tion TIesearcl Cr 'oup . Tb Y 11' 

ref erences to our wor k and vari ous detai 1 c wern di SCU.,· d . T 1 W 

group include s pe rformanc e a ssessment , using such tt_chniqu 

ment of e l e ctronic absorption and emission spectra, lu; Ine.:c nc 

refl e ctance spectra and oxylumine sc en ce , and s;t3.billsation of r 

the l a tter area a ttempts have been made to graft co - polymerise 0 

ultra violet stabiliser to surface l ayers. Re~lts to date l~ic t· 

t his method is effective for polyolefins but a s yet there appearc:. 

bepn little success with materi als such as Kevlar . The use of hin 

amine anti - oxidants is also being assessed. These compounds app ~r to 

restrict oxidation of the polymer chain even when the anti-oxidant in 

substance can no longer be detected. The current work on Kev:ar , N me· ~ 
PBI fibres at MRL is an investigation of the changes in m chanical and 

flammability properties after thermal, oxidative and photo-d gradation 

of the mechanisms of thermal degradation itself. On a percentage srn 

loss basis Kevlar fibres perform worse than Nomex fibres wlen ubjecte 

thermal degradation. 

• 

A small sub-section of the Deterioration Research Group 'c 

adhP:';i ves. I di scussed thi s work wi th Dr C E M MO]' ri ~ . Th 

in t.h 1 s sec t-L on is in structural adhesi vcs and 3sseSSlll n t ~ll> 1 

01 i 

thr-; uncured materials and on adhesi ve bonded aircraft systEms . 

being made to accuratelY characterise such systems b~~ ch mically 

physi cally • Equipment such as a high pressure li quid chl'omato Tra h , a 

permeation chromatograph, a light scattering instrLlment, 0 mometel'S an 

7 

RESTRICTED 
UK EYES B 



spect.r'oSCOPiC 
f rros pet1'\:' 

;11 S 
. 1"" 1· n wi1 i C)1 

11lC1 \,t~ 1'1 a .. ' . 
pin <l ",n I.hC c ot1lpo 

5 
j Vi 

t, nlC'cil:ini c31 pI'OP rti 

Systems . 
sto

"'a.g

e 

of adhesives appears to b'~ El problem for ttle 

Austr<1lia

ns 

as small quantitieS of specialised JTI1. tel"i al

s

, • s ,"e often The problem of 1 

requi red , have to be purc hO"sed fI'orrl the UK or tile US!'. in t, he <3 bs en c e 0 t 

manufacturers in their own country. Wi th the practical pr'oblem~ of tran

si 

t of 

t1I3teriDls a situation could arise where a resin has exceeded its shelf life in 

transit . AlthOUgh it is appreciated that durability is a problem 

adhe ives, pa"ticularlY in hot/ wet environments, ttlis section 11' s 

with 

at present to send materials to J'TTRE for 
environmental ·testin • 

interest to them 1 
are or 1:1.v b o n inv~sti'" t d b

r 

at JT'rRE . nd t < 

majority of adhesives of 

RAE, who hDve many tests 

dup11catp effort. 

,a ests sponsored by MR 
L \AJ ")uld III 

, so part f t.he . Researcll Group 31 
profess; ona 1 off" " le Cl Il1i stry 

T 

ollection a. nd c 11" ,lcer 1S D1' McRa " o abon of e, lS i nvol 

T11e work' d" envir nIll ntal d t n tI. e 
1S ll'ected towat'ds a a that is L f S v· " 

lector" tl provision of int r "'t . 
. ~ lroup;lloll t Au st.r ali a an 'ld qu ate d f i 1" t i 

The Environmental 

Divisioll oold who0e 

) C . . m' t· . 

and 101"-] "'t" ror use by th u" lC PUI'poses. Th e S l'vic S 

otl o '1'1 

vaf'louS .JT'rRE Sl' tes data from the ut 'n'" t ·· 
ar e 

L." • .1 C W =- t I 

s::>nt to 
(1 i l' 'C t 1 i n kC this sec t i 01 f I . . rom MRL to tll 1 . Ot' an l . 

\1 

I\RI 

a YS)I)' 

, 1C l I COlllput - 1"'1 'In J I· 

flI ' • d :lta lw.v b C ' d' 
• "cn 0" ,. ~ 1 t rl'l"l ·t a"~ ~", 1. ' WRY" 

WhiJ:: L :lL MHL T . r' 

st 

T 

Cf u .1..o " Ick 
J J j (:1' :::'11 )(> ," .. " " Lt) Mr' N j r I I n I. ( n d cn-l M . C1111) (' I 

G 

v , 1 ' R 1\ (.... . , ,( l· .f fT' I PO lImm' c' ,'1' i ':I I 

up, Mr' J [3' J In::, "11'Olll . :] . ;hop Mr . ,U t \ t' ' l'ln En ,C'" I '" I 
"8 'f,'x l" I ~ '.vi,'onrnnL ( 'till: Cl 

,1. " Gr'oup, ,,'oUI M nnd Mr P Mnr~ • I' W I 

I 

Hind. 1\ • 
11, J·i n t <' G 0-:> l' Ul • 

o 
1 ES1.1! . cr[,I~ '\ 
UK EYES l) 

• 
1. H1 

• m 

I \ 11 i 

t \ 

1 

l l 

t Y 

• 



t 

1. 

.. 

hl"d'I,' ,' I'1 
1I 1 I', ",' I 

Mv p .'1'1111 illIlW\; ;:~l"" 111 MI' 1 W,l! 11111 IIIl 

i 111.. 1,(·: ;[ .1 dill :.l ' I III 1 1)1': 111'1 L. 1'1. I I :, l.) ,1'1' 1'\ \1; I' I' 

v.J J 

• 11 I , 

l',ll\dl ~ . i(11l:1 :d . 11\l\1:1Cni 1 :1\',' I tll'ly II III Ill' \" d 11 \ n I~t l 

Lllnn :\1 M, I bp\I"lIl. ')1w ,) l', ': I! ; )1I}1 W I" \'1\ I f\ '\I ,pd l{l I} 
• 

I • \ 

1 • 

t.~"ley nre wlll [\w'~ll'~ 01' ~l1e 'UI'll11l ,l. j\ uf' Ul ,11'l 1 lilY 

kp""pin,-r we l l up t., d·l'l'.' wiLl! pl1ll ioll,u Ill,. r','l III 1 

MRL. Sc onlLy !\ustralja L nd ; t. bUY Ull 1I1~IJ~I\ly \' 
\. 

rrhi G aPP"3.1H' t b e ("\ P 11 L.i (',:\1 d(;cl:..,i 1\ u\ 1\\ )1.1 i fi (1\ ell! 11 

development. Tb" mat. -:>ri.al.s u se'i in U\i:, \u\ pill nl wit 1 V 
• 1 

) . . 
LlJur-; li LLJe. inc -nt..iv c Lo cOllduCl.. many , l'o:all t 

al'Pcal' :;"""'w\1al', ulU'caJinLl c a,r; 1.11' IIOI'l.iH \'[1 :11"'.1" 01' I\u, 1,1'. 11 \ 1 

and it. would 'H, m pos"iblc IJwi, h osl.i I ,' ""I.ioll Goul
d 

CllI\( 1',' m \\ '11 

C unLr'y, tlwc 
, 
l S, 

other t,t opical al'c;"\fl. 

There is a lso the possi bt li ty tha t now MRL '1 t' n) 0 1 
1 

concerned wi th the running of JTII'RE th y art: 
1 C n 

jndJcating that MRL's involvement in xposure t 
1 

tests there. However, looking back over the ptst f{w Y 1 

consi.stently have more tests in Australia than \:.hl I\u '1 
v Y 

w' ~ v t' 

My tJ me at.. rnnisfa'i J was Lak n up W-L t ~1 
of ~tarr on curren t and fu Lu r'e w l'k ~lt d Sf. III a: . .l~' '\ t 

t b 

;J,b 1«' I. /,;0 u n Lh e Down ey Cr' ·\ k IVJ(~ L l 'Un on ' l ay :11 I i \\ 

U I'; W j nd:; clropp 'd ,;uf(, i c, i n Cl.lf to rnak" cl t l' i I t,t LII ( Nl]'\ \ I \ 

, ' 
J lllrnr' I' [;J o n 

, - L' I, 
t. J l , poSSlbl • 

IJ. 1 Managemen L 

As xpl :i n( cJ brL fly 

• rrrTRI.!- a r ' drawn up ,. t the .. .) 

f:> j tu cl Vi on cl :L f f er. rrb,Q 1W 

• 
J.11 

L j lm~ 

nr 

'ee t i. (.)n 3 LI , ( o· f l o'd l 

tl1 . ,tl0;1 11 ~:IHl' I \:. i on 

Gh • 1! 1 L~I wn I 11 

.1 \~J IfrI L er l 1(11 

\ I K \1:Y\':I' H 

1" \ ... \ ' 1 

III I \ rn 

Lk) ( 

• 

, 

l 

[ 

t 

1 

1 

1 1 

r t 



~fj 
tx1/-:3 g ::t1 

H 
:>0 

8 
tot} 

i n, 

@ 

I n, 

G 1) 
t:: ::J 

IN§) 
G ») 
IN§) 
IN§) 

--' 

o 

c-r 
.::s G c-:; 

""J ::::-- Q., -,.. 

::J f-i . ..... ..... 

OFFICIAL ~NGEMENr 

Head Research 
and ':nvestigation 

Professionals 3 
Sub Professionals 1 

<: , 
H) """3 

,... 
!l) ::l ;U ::3" '""'( a... () ID -() t:;:! 0.. ::u :::s 0 .-. 

C ;b '-' I-- <:: '0 i"T1 ~. 

ore 

Head Exposure 
Tests and Trials 

Professionals 1 

~ 
~ :3 

~ ,- + ~~ '"1 0.. ~ III C1 rH ..... . ...... ..... ::> ':,1 T ' 
~ " ' .... ..... ~ C 

Head Services 
Support 

;;. -' '. 

1\ 0 .... "'· l-'.rmy I .L leers 

Sub Professionals 12 (only 10 filled) Sold.iers 
Civ':lian 

'\ 
'\ '\ , .... \onl.~ \4 f'il.led. ) 

I 

Admin \,,1or k s \Transport \ Stores \ Reproductiorl 

c ...... ...... 

en 



1\ 
I 

\I 

\ ,: \ 
\ \ 

l \ 
\ ' \ 

\ 
\ 

I 

\ 
\ , 

\ 

1\\ , \ 
\ \ 

\ 
\ \ , \ 
tI 
• 
I , , \ 

\ I 

I \ \ 

~ \ 
1\ 

\ 1 " I 
, I 

\1) 
• , 1 

• 

1\1 
I 
\ 

\ , 
tll 
\ I 
hI) 

\' I 
[I, 

I 1 

~ : 
" 
, 
J 

I \ 

\ 
\ I 

\ \ \ 

I 1 

\ \1 \\'\ \\ 'I'll 
11\ \,\, \ 

\ \ 
' \ 

, I L\ \ , 
t , I 

" I 
. \ 

I I \ I 

\ 
I 

I, \ \ 
\ \ \ 
\ \ \' \ 
I ) 

\1\ t I \ 

~ 1 
III 
I ) 

' I \ 

Itl 
\ ' 'I \ 

l 1 
, I 

It 
\ ~ : 

• 
, 

\ I 1/1 
" I r~~ , I ( ) - "' 1 

If) , 
~ I (1 I • I, 

III 
, 

r 1 
, ~ 

, \ 
" \ • , , 

~ 
I 

(I 
rn 

III 
I I1 
III 

\ 

\' ,I 

\ I 
I ' 

! , 

'11 
\ 1 t \ 
,q 

" \ I 
I \ 

, I , \ 
'\ , 

• 

I I , 
, 1 1 I 

I 1 I 

\ 
, 

I t 
I { 
I 

t I 
r\ I'" 

~ : r ) 

" 
Ifl I" 
I I ' I , , , 

I 

\' I 
~ 

t' j 

I jf) 
\ 
\ 

( Q 
~ I (/) 

, I I . , 
r' ......" 

, , I'""'" 
, , \ 
" I 
\I~ 0 
\ , t J \ 

~ J ......" 

I 
I 
I 
I 
I , 

1 1 

RESTRICTED 
UK EYES B 

I \ I I i I 

' 1 
' I 

I' \ 
I 

, I , 

' I 

I 
III 
' I 

I t 
I 

I j I 

I !1 
, t 

I , ' 
r I , 

1 ; 

I I 

rI) 
~~ 

' \ 

" 
\ 1 

I I 

I 
1/ I 

" I ". 
l--!<' I tU 

'j • 

~j! { • 

• 

• 

tf 

'I 

, , 
• 
~ ,.. 

I ~ 
r""i 
" , 
• • , 
• 

• I 



'") l' r.- sponsibj_J it.y (' 
' .. , Lll h-

y rK 1 f' . ., 
. t t,lie l t The of 1 Clal 8.t'Pr- h 

rl~st 1 . ~l1.rnen • 'It.r~r , 

" CL11[lI' int t,ll f :> eSt.D.b 1.. . ti cration section Wit1.. t 

1,t,1 ) '1 L v In veS f:) 1.1 l' ., 
l1' pa·· (sB9 (, ch and d' 

-fferenc fic8r' Reseaf s evolved an that ha. ,. 
dl ' .' c;l1 Of f the t that ha G~t 

I3l'l t,l" d 0 meTl chould tak senj(~c as a hea " arrange the former C>. . \.e 
, me!' lY worKIng . c that 

11[15 }l1In tical OIC 10 l' S all exposure tests on 
1 The pra
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is "'lch that the si tes vi sited can only be approa~hed vi a small, rough tr acks 
wher!..: a four wheel drive vehicle is essent· 1 

la. Indeed I understand that the tracks can become impassable in the wet 

sea.son. The informa-rl- on obtal-ned f"Vlom theS€ sites is part of a p v~-
rogr'am'11e of work for CSIRO h 

are'J ['Lirvey of met data Tl W 0 are canjuct ing an 
• 1e results are b . 

should eO.1blf the d- fi' elng incorp t . 
' 1 erent areas to be 1 ora ed In Qs'rAG 360 and 

provide u -eful " f c assi fl" ed b . .. ) 1n orm')tion y th 

Three m .... t c-tgt· 
for th~ SerVices. elr met dat.a and 

~ 10ns were viS1·t d 
1 east 100 ,e , all 

m from the main t, Up barely d' 
t · . rack. T' lSCe"h ob rOPlcal r~" f NO Were . J.nl le p th 

~Lln ores" p. In SeCOnd a I sat -. r1mar - ar 
b2en felled and Y raIn fOl1est . Y and 

henc0 ha.:-· 11· t Is an 
frr ,) ,... t] e ~~) 'ound area in . OUf)rJ 1 eve] .... ·r C cove

h • 0: onrlar·y Ir - L due t 
'rh j r· '} • r d] n for',,::,; t . ..0 the 

0] I,lflll Cl 11ow<' 1'- , J r: cID 
- 'J 1 f'"nt t r ar'~;l in 

one in primary 
w' . 
nlch no trees have 

laCk Of li 
' ,0 the for ~:~t fJ WhIch 

-Oc: r at d t t·" r 1 
Cl ("..Ir' ) 1n VC\ 1 

- .I. -..;; I ~ . Un ri "-~ '-.,; ''':'' e n cut. 

ht at 
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Areas of primary rain for ~ tare rar ~ 11 w, m 11 

obtaining timber and gen rally only exist:'"' becuun of it. ae 0 

bility. Having visi ted this al'ea I now nppr c'1 at the 1 

repe.Llants and reasonable protectj. ve clothing for the h vi 

that are common in the area . It is appreclElted that tl1 UK re 

an 1 

Y 0 

mount many exposure tests on materials in such Circan d to h n't ra 

screening of DV. They do however provide i.deal sites for trial. on ip­

ment in real tropical rain forest conditions. 

I was then taken to Cowley Beach where I saw some of the rang san. 

facilities available there. I visited the marine atmospheric exposure site, 

an area similar to that at Innisfail with exposure racks but only about 

100 m from the sea and hence in a saline atmosphere. This site is of 

particular use for materials that are corroded by salt environments or that 

are likely to be operated in saline atmospheres such as flight deck coatings 

and life jackets. This is the one area at Cowley Beach that is devoted to 

Joint Programme work. I discussed the various problems associated wi~h a UK 

exposure test that involves mooring a life raft off Cowley Beach and this is 

looked at later. 

I also spoke with Mr G Millward about the current tasks at Cowley Beach. 

Although it was not stated implicitly I have the impression that there is very 

little work there at present and that any equipment trials the UK could send 

there would be welcome. 

5.3 Marine Immersion Raft 

JTTRE has a raft moored off the North Barnard Islands, SE of Mnurilyan 

for use in marIne immersion tests. Efforts are made to vlsit here n an 

apprOXImate~y weekly baSIS but are very dependent 0 wwea~ner. Ir ~ne se 

IS rougl1 it would obviously be InadvIsaole t go out In a small 0 t. ut t 

WOULd. be qu~ t,e lrIJpussi b.Le to worK on the ra1't i tse.ll'. The era ure rc:>..~ 

S10 t 1n to t11e raI t so tnA.t they are comp.lete.lY lmmersed 1 se' 

t,.UfJe tnA speclmens need examining or Wl tndrawal a 0 mplete r 

from the raft. All this is done by tW( oper't rs 

I) 
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Dil 

Col 

The 

f'act 

and 

vari( 

dj rL~C 

t./]{, 11/ 

W 
CfJjp{, ( , 

GroLip , 
he rn 

.J. 0X1 

n 

R 

., , 
.\'1,,1 I' , \ ( , - "\1\ \1 

\ \ 1"' ) \,,1 ) 
,. 1 tt' \ . t' J 

t\. 

ra i~ ·,1.0l • 

• q 1. r2~~ "Cl - vi- 0 1 e t 1 
1 O!~l_~(..4-"'" ,ul tI' llOO nm, a . 

M"t,eot:0--.- , tof'lng e '- t . 
_ ~nd~:" -_.. .", In DJ .J and oD ha 

oe::> ---- i f l nUl r;l11rne ~ 
I')~' s~~-~--- .... ll'l 'c -::'It ~"50 . s proe;rc:.u" 

11 p.'\J,CJ -- ,.. 0 i S e (.,l ./ Tl--l'l . ';oh r .::--- , (-p\l,:> - oD 1 ..... lt110U & J. 

f u" BR~ ,)... oi'- 7\r:) ntH, atjOn . that a 
~} ve ,0 , L ') cvc.11Ut-A-, fotlod 

JT'l'R"... 1'3 cl :>nL!;t.11 den 1 been '1' I 7 \ 
't n. vW.V [01' \'1'01' ,t hn.S "lll ~5 

(1 '1 t RME l L )") lln .' 
}l'3Ve i.,w ( 'd bY pE " ell time \ 1. i : 

'rhtJ'y ppllC . " Wl 11 7.,1-0 "1\TI d and 
r wcre sU oX'S dUI' lIlI, 'l~' c L11' ~ ./? tc rIll Ln~l t,e L 

of whiC 1 Lhl'CC ye"", , , bl c 1'1..':.)11 l,") b inC: 
~)(-cn ['un fof . Y'I unrcl 1Gl ' k .'l'-; noW C 

T IOW 1 ., f'lVC, L Of' , .... 
c' have I.. '1'\'\ is W 

/ r nrrl onc>:> 't,' on. ' ' 
th!; ) 1.J ' " nfortna 1 nl\lffi' 

r'eful 1 d pEru·p
• 

. dr>d much UoJ , JTTRE aD t 
proVL " ri tten by Mr Marchan , 

re being W lf and 1'1 d ta 

C Furneau:x. 
MrG 

available, 
(,r.;port::J [J between rnyse 'f the met a 

. took place ntat1.on 0 ) si teS. 
DiscUSSlons bout the prese (C10ncurrY 

indi vidual1Y, a 'H' 11) and hot/drY and used 
and Mr G Long, hot/wet (Pin G1.n 1. . t was a vai 1 a b1 e , 

ly for the d t where l DV of the particular years a a, . f 11 and 
FurneauX had averaged twelve , t' ons in ralD a. 

Mr lot graphS of the annual var1.a 1. f 1 t that these 
lt to p The author e the resu S (PERME) sites. 

I hot/wet and temperate . showl' ng potential test 
hot/dry, . h 'ght direct1.0n for 

a step In t e rl . btal' ned the informa-
e;raphs were d has Slnce 0 

range of conditions an 
orl' CJ')inators the vast t th re are two di f-

I) It became apparent tha e 
graphs. 

t h sit s a~ harsh 
met data, one is to show e 

f'r~rr.i1t re(~uirements of the , rec ri' ccuratel 

tion and drawn similar 

, 1 ort inators and the other lS to 
(;nv i ronmcnts to potentla g 

the data required by originators once a 

ment is adequately performed at present 

test is started. Th latter require-

but I agreed to advls JTTRE of any 

f th f rmer Various methods of presentin the inforrna-
needs w! may have or eo. 

tion in this context will be assessed. 

Mr Furneaux is actively involved in the analysis of results from the BRE 

sensors and associated tasks and is applying an enquiring mind to the asc:-ess­

ment of the results. At the suggestion of PERME he has also made contacts 

to di scuss moni toring of ozone levels and erythema sensors. The presence of 

ozone iG an important aspect in the degradation of un-saturated rubbers. The 
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, I " T Lll( m It 11 V 1 I ) cl 

f UV ' all: ' i ll , 'kjn c· It' ( I ,t r 

sh l'L way 11 f'" Lh r UV wIt-' ell U ' l.I j m 

I tllSCUfj ;.j d w J tll Mr ' r/I; l r I lit" tl L L 

Ula t ar ut.. Lt...' Et \ I L, ,t' L l .r' i r; 1 (la t.o I L. I ( 

La k e n t of' LIl m(J L 

analysi.::> of r s llits . 

d a t . L al.l ) r 

assu l' d I . 10 , h N.l VI, t t h 

c ollected at pl'e S C I1L .u:; uf r al tlSt 111 pr )vld111 

wea ther patterns, i L Wl' 11 p ""o . d 1 f tl I· .. I V l en· url }11 v 

in retrospec t and r equire me·t data an , hopefu y, w 

r 

try t o persuade test originators t hat they shu l1 1 y, L t., 

tiv 11 terms of UV dosage , fluctuating t emperatur s, r 

5 .5 Mechanical Testing Capabilitie c 

I had very informative discussions with Mr E J Hill ar ~r 
current state of the mechanical t es·ting equipment at J'rrRE .r ... ch 

p r ompted, in part, by requests from JTI'RE t o purchase many I P 

.. 

• 

a. 

e e; valves and motor brushes f or one of their testing mach 

currently rely on one testing machine for all mechanical v 

metal- ta- metal adhesives work from RAE. This wor k is d ne 

machine which has severe limitations for use on any oth r 
K. Tt 

machine is a 2,500 kg capacity Monsanto Tensomete r Typ 

The f"lonsantu 1:.:; at least six years old now and it 

reasunable workin/i order because of the efforts of Mr 'I. 

expert a t JTTRE. The manufacturers no longer servl ce 

" • 

, 
,. 

• 
t his machi ne , even in t he UK, and i t is doubtful that 

repaired quickly. The other limitation with this macnin 

whi ch, although rated at 2,500 kg has only been calibr t~u 
impuses limitations on its use. In parti cular JTrRE ere 

testing the materials from Exposure Test No 150 Tropical Ex 

Composites, originated by ARL and AFML and had t refuse it. 

likely Lhat the large proposed expo>';ur'e t st ori inat 0 

lIellc()ptc;r:; Ltd will not be poss:iblc . 'ClI 
!3 to.llist n t· 

1) 
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t' ng fac ili ties, such. at:) 
On site teS 1 ~r' 

awaY work. . te essential for all materia'. 
. to turn are qUl . 

at havlng present, eS in propertles dU!' i • 
unhappY . . ted waY at ffer chang 

. n the llml 
1 rnic;ht su tile properties of compoci ~.<~ uffered 1 'sture or I., . to mOl example, 

which arc sens i tl ve t "s For tent and a te s t rigina or • con 
1 test 0 mOl.'sture 
~le b h affec ted Y d modulLls of the 

s are muc strength an . 
Lhe return to 

ma terials and nylon ed in the lowest .' mmedia tely on Wl th-
often interest 11 t ll that 1S, 1 

origlna t.or is t be tested we , 
Hence they have 0 

material. 

drawal. 
view that an exposure 

forward my personal . 

During these 
discussions I put . irnrnedia te testlng 

. osition of offerlDg 
RE in site such as JTT , 

its unlque P d btful machine. I 
i n one slightly ou 

facilities , should not have to re Y 0 t in the feasibili ty of 
moves should be made to ascer a 

st.ated that in my opinion 

acquiring a new machine. 

1 d that there is only 
Research in the UK had revea e 

versatile machine and provide 
ODe firm that can readily supply a suitably 

. The same conclus ion had already been 
rnaintc:nance services in Australla . 

staff a "L J'ITRE and that was the ma i n contender would be an 
r'8acitcd by the 

I dl' scussed wl'th J'lTRE their requirements of a mechanical tes ting 
Tn;~ Lrr)n. 

knowledge of such equipment, advised them on the parts 
machine and, based on 

As a result of t he discussions on this equipment I they should consider. 
raised these points, later in the visit, with HOS/ BDRSS and at the Joint 

Programme Review Corruni ttee Meeting . 

5.6 The Work of the ~itish Staff (HSOs) 

Mention has previously been made on the work of Mr Furneaux on aspects 

of met data. It appears that he i s settling in well and approaching his 

varj l us tasks wi th enthusia sm and is bringing fresh ideas into the work. He 

LS Cl!gCle;ed in continuing R and I i terns, originated by PERME and JTTRE, and i s 

ma.kinc; plans for future work when these projects are completed. 

Mr Long is occupied in the running of the many exposure tests originated 

DY MVE1< as he has had previous experience required for the metallurgical 

exarrd. natjons . He also conducts the armual inspection of the Medium Girder 

Bridge f r om MVEE, on exposure and in use at the Cowley Beach site. 
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cure than the o~_ 
leSS se 

P
otentiallY hed ashore, has b~~t\ 

.' ~e is was was 
l1arbOu.r 51 ft which the high tide ma.rk , 

that tlle on- life ra , roperty up to 
of concern was However as , is publiC p change. 

Beach. WhlCh ,the recent 
ff cowleY 1 Y Beach, lose In o Cow e to 

dalised on . s little 
van there 1 b MRL 

lt that supplied y 
l't l' S fe hone mac l 

8 Ml' scellaneou~ bber testing e in assessing 
c, amic ru ,for US 
./ • - TfflIT1RE US ing a dyn f ' 0' rl ngs 

0 blems 
k by tJJ.J. a serieS 0 ht with pr 

The wo
r 

PERME had supplied hole project is fraug 
diSCUssed . that the W ,be obtained. 

was It appears , n wlll 
. ent l' nforma. tl 0 1 i t this equlpm ' any useful First y, 

unll' kelY that °nforrnation. 
l't is useful 1 t to and led some t lO S sen 

Young revea h'ng tha 
, wi th Mr that everyt 1 

DiscUSSlons those in the UK quoted of the 
reciated by Examples were 

is not alwayS apP '1' ng conditions. had been sent 
. to the preval 1 h these 

JTTRE is subj ect . n made. Al thoug 
. of thermocouples bel g corroded before the staff have 

Incorrect chOlce t' they are often is 
out in the material for tes lng The only sui table thermocouple 

k ny measurements. f 0 

an opportunity to ma e a f d on determining sur ac,-
dl during work per orme 

copper/constantan. Secon y, . ting feature was noted. 
, terials on exposure an lnteres 

temperatures of varloUS ma t ranges are greater at 

It
' 11 known that the diurnal and yearly tempera ure 
lS we d the very 

However what had not been appreciate was 
Cloncurry than Innisfail. 
sudden and large fluctuations that can occur in surface temperatures at 

Innisfail as a result of rapid cloud cover etc. Thus Cloncurry is not 

necessarily the mos t obvious choice of site where temperature fluctuations 

a material are likely to be detrimental. 

in 

Many other minor points were discussed about the day to day running of 

exposure tes ts at J'l"I'RE. These were of particular value to all concerned as 

it gave us a chance to clear up a series of small things by appreciating each 

others working environment. In this respect my visit, as the one who arranges 

all the UK exposure tests, appeared much appreciated. 

I '\ 

5.9 General Views of JTTRE 

JTrRE as a whole appears to be settling into its new pattern of day to 
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ANI~! I NIJ' l1 O(l 

~~ '1'1 II'~ J 

MI·:I.,}' r N(;. . \ 11 Mc W C rnrrd L t 
t' g . 

-

1 

1'1 Jl I 1 W I I H" vi W ;J W.; 
• 1l~1 Wi'l .. nun . e a 1.1. 

1)1. 'UDr 1 'lit. prO[) I ly to ~rJ·"" t J' oi.n d 1 
)1'" tll Jo I • 1 i kC . '0,.., 'V'ifle . ng 

~ t(llC ... •· Mr I,J.;.!..L)..... intr 
i L rn[l El.! ' i 01.1 t J'.Lv-r Rl~H • ld . sand tl 

1/ • ,. " I1Cf:l ttll ruary 19r-r \,.. n t c' 1 L t J to: • .1 l,~ f 'l)e f.... 'C' 1 ll' ... r 1 III to. n J.' ~ t i. n f , ') r' tHlen tha t, ~ 
ni Id t til' J) P . 1 1~' d Ll • e~ a d Air 

ce 

W l' \ LL k n t.o ( . '1 'r). lIe ac v .,... . al Serv c 
1 W bl It.) .J I ce rfech 1:.LC 

dlY ill llL1.1 H No , l' J\ir I10r corne CSLT • . Mu' , \ Ctlle, d 
L) 1\11' Vi ost 01 .t woul .., 

11 r 1a}'lng up tll 1 tly in tha t pos n Tuesday 5 
w;L! ( curt'ell . . was held 0 1 L Comp ton t1ng i 
\Tic ' ~\1 ['"l1a • ttee mee . tes of th s 

Review comrnl the mlnu 
t, Pl'Ogramme reproduce PERME 

'l'h Join lntention here to cific interest to . 
IL is not my . ts of spe ed I 

D c; mb r. highlight c rtain p01n mme at J'l'rRE were discUSS . 
, r eXcep t to t Progra . rn~et,lHg, . for tlle Join b . tted. Agaln d IJr die tions . n those I h3.d su ml Il'i1l; wOl'k loa t 1 f 

'rticular' l.Ilteres of work or . L d ut.L terns of pa a ter programme 
pOlll appears tha t the UK have a far gre ed tests to 
thi c, y ar it . for some propos 

l' ans Even allowlng d four 
JTl'RE t,han do Ll1e Austra l • . e A current tren 0 

d UK commi tment 1S larg .. th ay the propose . l' nd e J 
fall by . C w . cific end uses ln m , "", 

o towards t '-Its on ma L ri.als Wl th spe 
work now IS . helicopters, 

t caGes, composi tes for use In prGp >11ants, rocket mo or k of 

t~ etc. Possible causes for the lac tl''.l!lL/[J rcncics or aircraft 'anop:i 

J\ur' Lr, lian llLteres L W Xl discuss d in Section • 4 (MRL) Air Vie Ma.r shal 

Noble dia ;;"taL J however, that he had recently visi ted ARL and that the 

Chi f 'UI crintendent and his staff had shown interest in the JTrRE facili ti s. 

Durin dibcus.;ion of the f Inallcial estimates I brought up the subj et 01 

'1 mechanical testIng machine for J'ITRE and eXplal'1erl why I thought this 

~h uld bc consid ,red . I also stated that;, at that time, this was a pers nal 

view a.> I h'ld not yet discussed it at PE:RME. Whilst the c nllni ttee was 
oJY11lpa Llle L j (; Lr) (flY V lLw..:J th y al .... o expr ss d c ne -P11 

hvw<.:v I', agr ed th'l t thL was an i Lelll that shoulc be: 
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Difficulties in 11 a oca t ing cos l:. ""' to 
tests were mentioned I cornm P C 1-1.1l Y IJt' i "it'" I ( . had spoken i """ U :x Ut' 

and suggested l'n h' w t.h Mr R Smltll j ' j , lS absence due to 0 the . J. :IDHSS :_,r';il ... \ ry (,n h , 

organising this. These r comrnl tin 'nts, u ,,\.11 V hi vi 
proposed arrangements y t 

parties concerned. app -are i a,r!, <lb.L t t:; 11 

An additional item b rought up by Mr P and UK H lth earson was l'ela ted Le tl f\ 

ea and Safety at Work Acts. ;.) 1_ I'\uf.)tr 11 r 
ac t t Australia has recentl '\1 l"r·d 

o ours introduced an J ~ a. ml1ar 
d Mr Pearson has been advised 

comply with the requirements that UK G laff .tav~. to 
of both Acts. I mentioned that P~::RME v/ere 

taking seriously the safety restrictions involved when handling propellants. 
which are likely to be sent ' to J'ITRE by PERME, and advised the committee that 
with the help of th P . e ERME Safety Officer a set of instructions had been 

wrltten for JTTRE staff. These clearly l ay down all safety aspects in 

sufficient detail for those 

pointed out that I would be 

not used to dealing with such materials. I also 

visiting .DRC on the following day to pursue this 

further. 

This committee, which was meeting for the second time, appears to give 

due consideration to manpower requirements and financial aspects of the Joint 

Programme at JTTRE. Scientific and Technical input is gained from co-opted 

members such as the OIC and SBa of JTTRE. 

7 DEFENCE RESEARCH CENTRE SALISBURY (DRCS) 

The Defence Research Centre, formerly known as the Weapons R~search 
Establishment (WRE), 'essentially consists of four establishments, the Weapons 

Systems Research Laboratory (WSRL), the Electronics Research Laboratory (ERL). 

the Advanced Engineering Laboratory (AEL) and the Trials Resources Laboratory 

(TRL). My host for the day was Mr J Stutchbury, Principal Officer of the 

Propellants and polymers Group of WSRL. 

The purpose of my visit to DRC was to discuss the various proposed 

exposure tests from PERME, Waltham Abbey and Westcott, on propellants and 

hydroxy-terminated polybutadiene binders. Mr Stutchbury had already been 

asked to give scientific oversight on an R and I item on HTPB, being run as a 
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will be inspected before static firing . 
. 4 000 

in tenslon at - 0 C, +20 C and +60 C at 

The propellant blocks will be test 

DRC and the residues tested for 

plasticiser content, antioxidant content and binder sol. As this is a 1 

trial, involving 66 live motors, with twice yearly withdrawals for the first 

three years it was suggested that use be made of the transport arrangements 

for this trial for moving the UK propellant. 

I was introduced to Dr B H James of the Propellants and Polymers Group, 

who outl i ned briefly the work of this group. The majority of the work done 

is invol ved with propellants and the polymer side is mainly in an advisory 

capacity as a re sul t of previous work on the development of specialised 

rubbers and foams used in weapons systems. A similar picture to that which 

was pai nted at MRL was discussed in as much as many of the propellants are 

made to "recipes" provided by others. This is as a result of Australia 

purchasing foreign equipment and then manufacturing additional ammunition. 

A reasonable amount of development is involved here as allowance has to be made 

for differences in raw materials and technologies. WSRL do also develop their 

own propellants for their own Australian requirements. Although WSRL also 

encounter the various problems associated with purchasing foreign equipment 

it appeared to restrict them far l ess i n their attitude and approach to work 

than it did at MRL. 

I was introduced to Mr G V Hart, Princ i pal Officer of the Central Test 

House, AEL. He outlined the wide r ange of t est and calibration facilities 

tl~t were available, including envir onmenta l , mechanical, electrical, 

metrology, metallurgy, non-destruc tive t e sting, all of which are common 

services to DRC Groups. The Central Test House maintains a wide range of 

Physical Standards for the establishment and can calibrate instruments us d "n 

the establishment against these standards. To assure the integration "tto the 

international range of mea surements and assurance with the national labori­

tories of other countries the laboratory has been registered with the 

National Assoc iation of Testing Authorities (NATA). Links have been 

establish ed with the National Standards Laboratories (Aus tra l ia) and also witi 

the National Physical Laboratory (GB) and the Bureau of St andardS (US). 
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DRC may we 
information 

.' made to me during my vi si t 
work . and faci11. tleS . 

f s of assistance t . th MRL. I have Slnce 
The variouS of er tended to contras Wl . 

eciated and hm ts ln to DRC were much appr . . ts other establis en 
that when he VlSl 

recommended to Mr furnett DRC because 'of the interest shown when 
'd r visiting 

Australia he should conSl e 

I was there. 

8 CONCLUSIONS 

The opportunity to meet all the people involved i n the various aspects of 

JTTRE and its programme of work has been very much apprec ia ted • Thi s can only 

help to maintain and improve relations now that personal contac t has been made. 

The various detailed discussions on all aspects have smoothed out minor 

problems, created fresh ideas and i n the case f DRC . 
, 0, provlded valuable 

contacts for future work. 

Overall JTTRE appears to be 

of particular interest to PERME , 
The use made of th e resources a t 

settling into its newly formed 
state well and, 

r uns the JOint Programme 
items competently. 

t he Cowley Be h 
is more uncertain Th . 

. . e reVI s ed management 
WOrkIng well and . 

ac and other former TTE sites 
arrangements f Increase the OK involvement . or JTTRE appear to be 

Recommendations 

staff to JTTM. 

ln the organis . 
have been mad f atl.on. 

e or future 
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An acc ount is given of a visit made by the author to Australia in November! 
December 1978. The places visited were the Materials Research Laboratories, 
Melbourne, the Joint Tropical Trials and Research Establ ishment, Innisfail, 
the British Defence Research and Supply Staff and the Services Laboratories 
and Trials Division, Canberra, and the Defence Research Centre, Sal isbury. 
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