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The purpose of this investipaiion was to determine the effect of liqui
sthylene oxide on 618 Alumlinm Alloy which had been wsided and heat treated
to the 7-6 conditin. It wes desired to ascertain if corrvsien cscurred
and whether such corrosion applied to the entirs sssembly, cr to tha -
welded portion or both. It was alsoc desired to dstermine whether the
assembly acted as 2 catelyst to chuse polywsrisstion of the ethyleme oxide.

IRTRODUCYION ¢

It ie plarmed by the X0-5 Projest to nse 618 Linmimwe A3low 4o fabmisade
fuel tanks to contain ethylens oxide which will be used to power a motor-
gonerator for use in & missile. The tank will be of welded conntrustion
and will be heat treated to the T-6 condition fallowing the wolding, .
The original) test request specified that determinations should be ‘made on
the alloy in both the T-L and 9-6 condition. Later advice from ike XQ-5
Project stated that the fusl tank was treated to the =6 condition md
tests on T-L alloy would not be requirsd.

CORCLUSIONS s

1. The original specimens, as receised, were quite poorly mede. After
axposure to liquid ethylens oxide, a compariscn wasz made with an

“Rexposdad sampls, and there visually appeared ¢o be little differsnce
batween the 615?:6 specimens.

2. Exposurs of iridited spscimens of welded £15%-6 to liquid ethylove
oxide resulted in an slmost compiete blesching cut of the normal
fgold* iridite rolor. .

3. 411 spscimuns exposed showsd a vory s=6il inereaee in t;éight. .
The iridited specimens appesred superior, their weight gain btaing
0.00793% as coxpared to 0,0204% fop the plain spacizmsns.
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sach transmittel fo fosaign
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CWCLISIONS:  {Continued)

Some polymerisation occurred with both pisin and iridited speci-
mens, The iridited specimers wers superior in this respect,
showing & polymerisstion rosidus of 0.133¥ as compared to 0.273%
for the plain specimens.

Wrandotte Chemicels Corporation Iive probadbly done more investi-
gative work on the effect of ethiylens oxide on various materisls
than any other comcern in thie country. They found that poly-
mrisation residue was a good «riterion for the evaluation of
different materisls for use with ethylene oxide. They found
that in general, polymerization residue incressss with increase
in temperature. After considsrable work, they arrived at the
following system for rating metals and alloys:

Polymsrization Residue -
lass than 0.15% - Bxcellent

rom 0.15 - 0.308 - Fair
Greater than 0.1 - Unsatisfactory

This system is based on 2 test psriod of four wesks and test
tenperatures of both 160°F and 86°F,

While our test tewperature was 150°F, cur test psriod was only
s week, so that we cen draw ns Mrsct conclusions since ihe
test timss were different. One would expsct polyermisation
residue’ o increass with time. Wandotte, however, found that
results o. 26-week tests were only slightly higher than thoss
obiained at four wesks. They did not dswelop any inforwation
8iving a comparison of one and four-woek tests.

PROCEIARE s

Saxples:

Samplas were supplied by the XQ-5 Project. They were 17 wide x
3° long and 0.032% in thickness. The wold was located ons inch
from cne sad, m:podmmstupcduithamulammp for
identification and 2 asall hole drilled in the end of the speci~
zen opposite the weld end, This wes for comvenience in ¢lsaning,

iridiving, ete. e thickness of matal used in th tank
the same ag that of the ganples, ° fuel s

The semples were very poar'ly prepaved. Tosy g

¥old build-up on ore sids and eﬁ.@ar exoesa{vebmt::mi;

Lo penetration on tha othay. Parther, all walds showed cracis
through the center a the reverse gide. The cleaning and iriditing
algo ware very poorly done. The surface wag rough and appaared o
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FROCEDSE: (Continued)

1. Semples: {Contimued)

2,

3.

Surface cordition of specimens in tests of this type iz extremely
inportent, since whers change in weight of ths specimns iz very
amll, a measurs ¢f the corrosive atteck can frequently bs made
by visual comperison of surfaces. Surfaces of these specimens
were in such poor condition to start with that this possibility
was ruled out. The izidite coating was so poorly dono tat it
was removed and a new coating applied in this laboratory.
Figare 1 shows an snlerged view nf the reverse side of one
specimen. I clearly shows the excessive weld pemetration in
son® areas and lack of pemetraiion in cthers. The erack tirough
the center of the weld is also vlainly visidble. This photograph
i3 repressntative of the condition of all the specimers.

Equipwent:

mmumnamwnwwmmmmm
described (MSD Report No. 1817). Mgures 2 and
the test equipment. Figure 3 shows the retaining nut holding the

.!m‘-ﬁ- mb'm di:e, e.sﬁ-—n‘l & bl-. m Ler oo ..—._..mlw
pressure develops.

Teats:

298

Three spocimens of plain alloy and thres which had been iridited
were &vailable. Ons plain specimen and one iridited specimen
wers reserved as controls. Bach test coneisted of two specinens
mé the plain and iridited alloy were run ssparatsly.

The weighed specimens were placed in the prossure vessel which
wag then connected to the elhylene oxide storege tank. The storage
tenk was equippad with a siphon tube whioh allowod deliwry of
liquid ethylene oxide when the tank valve was opaned. Bthylens
oxidemthmrmmtotbommwcnltoam'kw
above a predetermdined leval, The work was conducted in the fume
hood since the ethylene oxide boils below room tempsrature. When
sufficiant othylsns oxide had boiled off to reduce the liquid
lovel o the proper point, un amowmt of cerbon disulphide suf-
ﬁcimtt:oﬁm}ofl%bmdmthemiglxtofﬂwethﬂzmm
mﬁdeaMmt%mmmmaﬁWﬁe&am-Ma
go;mpofmmmummlmﬁmsmmphmm

mmzmwmmmmmmm placed in a8 vige
Uehtensd furthor nsing a 2b% pips urench. Tho wnlt vas cheowed

for lasaks and placed 4 o
1 for cm eap, tharmsotatically eantrolled owven ad
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MESSTLE SSTEMS LIvIS:iOn

Szxple Ho. 6 - Iridited alloy - wsight after exposure

PIOCXNRR:  (Continued)

3. Tesig: (Gontinued)

Bsfore closing the bomb, the thresds on both body and cap had besn
coated with aguadeg which is o water suspension of colloidal graph-
ite. i costing wes silowad tc dry thoroughly before the boasb
vag used.

Whan the test pericd was compieted, the liquid ethylens oxide was
discharged into a weigned 50 ml, beaker in several stsps, The
ethylsne oxide was allowed to evaporzte and the beaker then weighed
and the residus determined by difference. when all the ethylens
oxide had been removed from the tsat veassl, it vas removed froa
the fume hood, opened and the test specimens removed and weighed.

A photograph was made of the test specimens and the control ssmples.

RESULTS s

Sssple No, 1 - Flain alloy - ressrved as control
Sapls No. 2 -~ Pizin alloy ~ weight after exvosure

1.14220 orama

-

weight bafore exporure -  L.A210 grans

Increase in weight 0.0010 grams
# Incresse in weight - 00,0226

Sample Ho, 3 -~ Flain alloy - weight after exposuwre -  L,3932 grans

wight before exposure -  L,392k grams
Increase in weight - 0.0008 grams
¢ Increase in waight - 0.0182

Averege ¥ Increase in Veight - Plain Alloy - 90,0204

Sample No, ) - Iridited alloy - reserved as control
Sexple Ho. 3 - Iridited alloy - woight after exposvre - 4.3022 grams

weight before exposure - 13020 graxe

Incresse in weight 0.0002 grams
% Increass in woight - 0,004

L.bb50 graws
wight befare expogure - h.hldsxg gracs

Increass in weighi 0,008 grens
? Increase in wd ght 0.0112

Averces $ Incressc 4o Woight - Irddited Alloy - U.00793

!
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RESULTS: (Contimmed)

Reslidus From Bomb Ho. 1 Containiwng Plain Rlloy

#eight of beaker plus residue -~  Lh.4291 erams
ﬁeiigh‘b 3: beaker {empty) - 13.73h3 grame
Welight of vesidue - 0.71k8 grams

Used 300 ml. ethylene oxide S.G. C.8711
Weight of ethylene oxide - 261,33 grams

£ Polymerization Residue -~ 0.273

Residues Fraa Bosd No, 2 Containing Iridited Alloy

Weight of beaker pius residue -  UB.7579 grams
Weight of besker (espty) ~  18,k099 grams
Weight of residve - 0.3480 grame

£ Polymerization Residos - 0.133

Figure ly shows the appearance of the specimens before and afier exposure,
FURL IR WORRS

Since these tests were for only a week's duration, it might be advisable
to repeat ths tests and carry them on for a period of & month so thet the
Wyandotte system of rating could be spplied. If this seews advisable, we
should make certsin that the samples used are much superior to the speci-
mens used in this work. .

REFEREHCES s

1. In*eroffice Hotebook Pages 197866-1976868 inclusive.

2. Discussions witi following XQ-5 Fersomnel: J. Dodds, D, Roeats,
J. H. Hunosll aend J. Rritten.

3. IC from K. L. Kims (73-30) to T, Mayar (72-30) dated 2/17/56 on tha
subject %Corrosion Test of G137-L and 515%6 Material 141 Béhylm
Oxida Selutionv,

h. Bthylons Oxids Memofusl - A Sumary dateq 10 April 1953
Hyandotte Chemicals C.rporation. ’

5. liquid Koncpropsllart Investigatiom - 2, Dotailed Roport No. 7 dated
15 Fobruary 195k, Urandotte Chesdesls Corporatiom. |

6. Liquid Momopropollend Imvostigetion Z, Datailed Report ¥o. 8§ doted
15 Eay 195h.

7. ork Foldsr S3/763.
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MISSILE SYSTEMS uivigiOon

REPORT MSD-3078

BEFEREACES: {Continued)

-

Cilifils, Unplasticized XEL-¥, For Use In XQ-SY,

IEL-? (LP-20)¥;

. Bsn Bapert No. 306€ emtitled "Zihylers Oxide Fasl, Diaphregm ¥aterisl,

9. HSD Baport Ho, 3005 entitlsd *Ethylens Oride Fuel, Plasticized
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RING GASKET CAN BE NOTED
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DISASSEMBLED PARTS OF THE ALL-STAINLESS STEEL
PRESSUIE TEST BOMB USED FOR HOLDING THE ETHYLENE UXIDE

MISSILE SYSTEMS pIVISEON

HEED AIRCRAFT
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ASSEMBLED TEST BOYB EMPLOYED FOR EOLDING N
@ THE ETHYIENE OXIDE DURING THE TESTS
Note the retaining nut holding the aluminum rupture dise R
designed to blow out in case of excessive pressures,

FORM M3D 711t

FIGURE 3 :
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