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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.
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Conference at the General Electric Co,,
Schenectady, N, Y, ~ March 15, 1949

On March 15 a meeting was held at the Gensral Electric Co. in
Sehenectady, N. Y. Those present included Mr, K, N, Mathes, Asst,
Oivision Engineer in the General kngineering and Consulting Department,
s as.istant Mrs, Alice Bonk, Dr. J. f, Miller of the knolls Atomic
Power laboratory, Dr. V., P. Calkins ani kr. H, H. Wallace of NEPA, and
Megars, J. W, Kent and F, A. Christiansen of California hesearch Corp.
The purpose of this meeting was Lo discuss arrangements for irradiating
lubricants in the Hanford piles, kr, Mathes had recently retumed from
Hanford where he had made preliminary arrangements to have our lubricants
irradiated both in the piles ana by gamma flux aleone,

(a) Gamna hxposures

The reascn for expoaing samples to gamma flux ajone is to as-
certain what fraction of the damage observe: in pile irraaiations is
caused by the gamma rays., Thia information will alac be valuable to
anyone utilizing lubricated equipment which will be exposed only to Jam.s
rays, as for example, in wany of the proposed power pile installations,
The method of exposing samples to gamma {lux alone is to place the sampies
in pyrex tubes, place the tubes inside an empty hanford slug can, place
the car. inside a ring of seven irradiateq Hanford uraniws slugs, and
place the whole assembly unier 25 feet of water in the Hanford pile canal.
In this manner samples may be irrasiated with the gamiis LRYS, i

perad.al Lime, fOne can obtaln 4 gamma flux of Ludv
: /sec. The effergy of these gammas will average 1,7 kev during
i the first aix days after being pushed frow the pile. After (<2 days,
? Lhis average energy wlll decrease to 1,2 Mev. )

..i M tnes

s P, gt 4578 e SO
2 an

R e L P

The ampoules and the sample cans must be vented ana work on a
suitable design im in prosress. Mr. hathes is undertaking the Jdevelopment
of a method for heating the sample can so that some of the gamma experiments

R

T can be carried out at the bottom of the canal but at a temperature of 1L0°C.
? The samples we plan to ship to Mr., Mathes for the gamma exposures are
. listed in Table I.
- Encl.- Tables 1 thru VII
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The reason for exposing our lubricants in the Hanford piles
is to isetermine whether the damage suffered by the lubricants is pro-
portional to the ruiation dosage, (flux x time), or whether tne damage.
is a hugher—order function of the magnitude of the flux. Two facilities )
are available for the pile irradiation of our lubricants: (1) Wet
process tubes which operate at a temperature of 20°C. and a nentron flux of
approx. &4 x 1013 neutrons/cm?/sec. (2) vry process tubes which ggerate

at temperatures as high as 275°C, and a neutron flux of 3.5 x 1042 to
: 4.8 x 1013 neutrons/cm?/sec, Both the wet an: the dry process holes are
% about 1-3/8" in iiameter, e qu

e geitTRg the samples will be a magor 1ifficulty in carrying out
these irradiations, Because no corrosive gases are formed auring the
irradiation, it may be possible to vent directly to the cooling sater in
the wet tubes ani to vent to the pile helium stream which right be bled
into & dry hole. It might be necessary, howsver, to run vent lines to
the cutside of the pile.

ouring the discussion it was 4lsc learnsd that no sample can be
irrsaiated in a wet or dry process tube for less than six iays ani that this
period may extend as long as fourteen iays, No gontrol can be exercised
over the length of this period, nor can it be predicted for ws beforenand
by the pile operators, Considering this length of time ana the wagnituie
of the flux, only our most racgdation-resistant lubricants will be irrsaiated,
in ‘order to ootain a airect comparison on an ejual neutron iosage basis, it
will be necessary that samples oe irradiated in the X-1U pile for a period

of alx months to one year.

It has been arranged with Mr. Mathes, that one set of samples
will be irrasiated in a4 wet process Lube and another set in u 4ury process
tube, These irradiations are tentatively scheduled to begin in June,

We will packa e the samples in vented yuartr or aluminum ampoules which
will be placed in an inner tube of aluminum, These assemblies will Le
sent to kr, Mathes who will place them in Hanford slug cans and ship

them to Hanford for loading in the pile.

Visit to Argonne National Laboratory
Chicago, Illinois - Mar, 18, 1949

A visit was made by Mesars, J, w, Kent and F, A, Christiansen
to Argonne National Laboratory on March 18 to discuss the results of the
recent pile irradiation of grease samples. The Argonne personnel presant
at the discussion were: Dr, Harold ktherington. Head of the Naval aeactor
Jivision; Dr. B. B. Ashcraft, Head of the Materials anu txper.mental
3ection; Messrs, N, J, Palladino, J. k. Humphreys, ami A. Amqrogi of the
Materials and lxperimental Section; Messrs. L¢ #. brehm and k. Shaw of
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the Mechanical Design section; and Mr. 4. n. Dietrich, Asst, to
Dr, Etherington.

The resuites of the recent pile irradiation of several grease
samples aubmitted to us by Westinghouse at Argonne's request were discussed.
It was pointed out that the best conventional grease from the standpoint
of consistency change was California kesearch Corporation High Temperature
Grease No, 50175-R which had been irradiatedt along with the samples from
westinghouse, The metal specimens used in three-hour corrosion teats
coniucted at room Lemperature and at 300°F, at #ichmona were shown to the
Argonne representatives, It was noted that unirradiated High Temperature
Grease 50175~k stained copper at 300°F, in the corroeion tests, and that
irradiated 50175-R showed an even darker staining. It was explained
that this staining should not cause any trouble in high speed bearings
even though the retainers were made of brass or bronze, However, it was
agreed that the corrosion tests would be repeated for a longer period of
time to determine if any aurface attack of metals occura. The results
of the laiter teats are included in this report unjer Phase 1.

Phase I ~ In Progress at Hichmond, California

Bateh 6A

Table 11 lists the samples irradiated for one week at 30°C. in
Hole 12 in the X-10 pile at approximately 76% of maxdmum flux. The purpose
of this irradiation was t© show how radiation damage is influenced by the
temperature at which the irradiation was carried out, Th= most radiation-
resistant materials were not chosen for this experiment, but instead
materials for which we had extensive data at 140°C, ang at 30°C, The
ssmples irradiated for four weeks, Batch 6B, have just been receivea at
Richmond and will be reported upon later, Therefore, a more complete Jis-
cussion of temperature effects will be given in the nexl progress report,
Even now, however, some interesting observations can be maae on the one
week samples, The foliowing table compares the 210°F, viscosities of
the various materials irradjiated for one week at 30°C,, 80°C.. and lLOU°L.

Viscosity at 210°F,, wou
Original 30°C, 80°C. 10°C,

Solvent hefined Western Paraffinic

SAE 30 63.9 86.% ols 158
Poly(propene oxide) 57.8 860 - Yt o6
Di(2-ethylhexyl) Sebacate + 2% ) ‘

Dialkyl Selenide J74 41,9 L<oT heo?
Mkylbenzene (MW % 350) + 2% Di- '

a.lkyl Selenide &706 h9.2 hgoj 5303
Didecyl Terephthalate + 2% vialkyl .

Selenide 48.7 56¢7 57.7 6504
Alkylbenzene (MW = 250) + L% Acry-

loid + 2% Dialkyl Selenide 38,9 $3e9 337

341
(184 V1) (45 VI) (43 VI) {5 V1)
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These data show that the Solvent Hefined Western Paraffinic
lubricant is affected markedly by the temperature at which the irradiation
is performed. It ia to be noted further that this lubricant is affected
seriously even at the lowest teamperature, 30°C., after only one weak
of irradiation. The deterioration suffered by di(2-ethylhexyl) sebacate
plus 2% Dialkyl Selenide appears to be almost independent of the temp-
erature of the irradiation, at least during the first week. Likewise,
the deterioration of alkylbenzene (MW ¥ 350) + 2% dialkyl eelenide does
not appear to be greatly dependent upon temperature. The deterioration
of dideecyl terephthalate + 2% dialkyl selenide is dependent upon the
temperature of the irradistion. The behavior of the poly(propene oxide)
is puzzling, although we have noted in previous reports that this material
never behaves during the first week of irradiation in the same manner as
it does in succeeding weeks, The deterioration of alkylbenzene (MW 5'25Q)
+ L% Acryloid-+ 2% dialkyl selenide again appears to be indepenient of
the temperature if one considers only the 210°F. viscosity data. However,
examination of the viscosity index data alsc points to the conclusion
that the deterioration of this material is also depsndent upon the temp—
erature,

Batch 7

The data for the Batch 7B samples was reported in CaC-NEPA
Report No, 15 and is also included in Table IIl of this report for con-
venience in studying the sffect of one-week versus four-week irradiations.

L]

In previous irradiations it was found that copper and iron wire
catalyste increased the rate of thickening of poly(propene oxide)}. The
use of mercaptobenzothiazole, ®ine dlbutyldithlocarbamate, alizarin, and
2,2-Bis(4-hyiroxyphenyl) propane all improve the radiation resistance in
a one-week irradiation, whereas the first two inhibitors show an improve—
ment and the latter two show an adverase effect in a four-week irradiation,

In general the data which have been obtained on the various
poly(propene oxide) samples, with and without addition of inhibitors, is
inconsistent, This may be due to varying smounts of oxidation caused by
differences in sizes of the ampoule capillaries, It is planned to invest-
igate the effect of varying the capillary size,

A sample of alkylbenzene saturated with iodine showed some
promise in one week of irradiation but after four weeks of exposure, il was
more viscous than uninhibjted alkylbeniene,

Three samples prepared by Dr., V. P, Calkins of NEPA were
irradlated, Two of the samples were preparsd using poly(propene oxide)
base oil, one containing 0,02% quinone phogphate and the other containing
0.02% quinone oxalate., The third sample consisted of alkylbenzene oil
(SL-114) and 0,02% quinone phosphate, During the four-week irradiation
the sample containing the quinone phosphate in the poly(propene oxide)
showed the least change in 210°F, viscosity of any sample to date irrad-
jated for a comparable period at 140°C, The quinone oxalate was not
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‘ effective in poly(propene oxide) but it is understood that thias sample

was not prepared by the standard method, The quinone phosphate did not
prove to be effective in the slkylbenszsene oil, Additional samples of
poly(propene oxide) and alkylbenzene oils have been shipped to Dr. V. P,
Ealkim of NEPA for use in preparing additional samples containing his
nhibitors,

Batch 8

' This batch of samples was irradiated in e low flux stringer
area in an effort to determine the effect of flux intensity on lubricant
damage. The samples have been examined and the results of the viscoaity
determinations are shown in Table 1V, When we recaive the necessary
data on percent maximum flux, stringer position and pile power for this
batch of samples, we will then bte able to analyse the results for the
effect of irradistion dosage versus lubricant damage,

Batch 9

The samples in Batch 9 are being withdrawn from the pile at the
rate of one per week for six weeks, Two oils are baing used for this
experiment, (1) poly(propene oxide), ani (2) Alkylbenzene (MW ¥ 350).
3amples have been received for the 1, 2 and 3-week irradiations. As soon
an the 4, 5 and é~week samples and the necessary data of percent maximum
flux, stringer position and pile power are received, we will detasrmine
if the radiation damage, as shown by viscosity changes, fellows a uniform
rate law, .

Phase 1 - Grease Samples

Seven samples of grease were irradiated at the request of
Argonne National Laboratory for a period of seven to nine days, A sample
of California Research Corporation High Temperature Greass 50175-H was
also included in theme irradiations, 4 special grease containing an
aluminum soap and Alkylbenzene oil had been made prior to the Argonne
request for inclusion in Batch 7. Following irradiation of the above
samples, tests were performed to determine the change in consistecy and
. corrosion characteristice. These.data are shown in Tables V and Vi, The
apeclial alkylbengene-aluminum soap grease shows the least change of any
of the greases tested,thersby demongtrating (1) that a scap whose metallic
constituent has a low cross ssction is desirable or (2) that a radiation
resistant oil is desirable in a gresse, This grease is not intended for
& high temperature application such as contemplated by Argonne. The
common premium grades of bsll bearing greasses such as are represented by
the other eight gresse samplee have rather poor radiation resistance,
The Dow-Corning DC 4, {containing a silicone 0il) became extremely hard
and brittle, None of the petroleum greases are satisfactory from the
* standpoint of hardening during irrsadiation, This is not surprising in .
view of the large viscosity increase resulting when petroleum olls were

irradiated previously.
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hage 11

Experiments are continuing with the small acale oxidation test
equipment. The test procedure requires the use of only one or two ul, of
oi) sample, thereby enabling oxidation tests to be conducted on irradiated
oil samples. 3ix irradiated samples have been tested and the same aix
oils unirradiated are currently being tested. It is hoped that aufficient
data will have been accumulated on fresh versus irrediated oils so that
it zay be reported in the next progreas report, v

Phase 11J
No sctive work ia underway at this time on Phase ILll.

St i

Thua far in owr NEPA research, several items have besn discovered
which may be patentable. In accordance with the provisiona of owr sub~—
contract, we are completing AEC Porm 213 for theae items. These completed
forms will be forwarded to NEPA in the near future,

J. w.mrr/‘é

P, A, CHal STIA.NS
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TABLE I

SAMPLES PROPOSED POR GAMMA IRBABIATION AT HAMFORD _
At t 10°C

Solvent Hefined Western Paraffinic Lube 01l (SAE 30;

Solvent Refined Westemn Paraffinic Lube Oil (SAE 30) + 208 1~Methyl
naphthalene ’

l-#ethylnaphthalene

Octadecylbenzene

Octadecylbenzene + Iron and Copper Wires

Octadecylbenzene ¢ 2% Dialkyl Selenide + Iron and Copper Wires

Qctadecylbenzene + 5% Dialkyl Selenide

Qctadecylbenzens + S% Dialkyl Selenide + Iron and Copper Wires

Octadecylbenzene + 5% Dialkyl Selenide-B + Iron and Copper Wires

Octadecylbenzene + Dialkyl Selenide (Sample Mo. 15 from Phase 11 Oxidation
Test) + Iron and Copper Wires

Alkylbenzene (MW & 250) + 4% Poly(lauryl methacrylate) + 2% Dialkyl
Selenide

Alkylbenzene (MW &= 350) + 2% Dialkyl Selenide

Di(?—ethylhexyl; Sebacate

Di(2-ethylhexyl) Sebacate + 2% Dialkyl Selenide

Di(?.-et.hylhexyl; Sebacate + 2% Dialkyl Selenide + Iron and Copper Wires

Di{2-ethylhexyl) Sebacate + 20% l-Methylnaphthalene + 2% Dialkyl Selenide

Didecyl Terephthalate + 2% Dislkyl Selenide

Poly({propene oxide)

Poly{propene oxide} + Iron and Copper Wires

Poly{propene oxide) + 2% N,N!-diphenyl-p-phenylenediamine

Poly(propene oxide) + 2% Phenyl Dibutyl Dithiophosphate

Poly(propene oxide)-B

Poly(propane oxideg-B + Iron and Copper Wires

Poly(propene oxide)-b + 2% Mercaptobenzothiszole + Iron and Copper Wires

Poly{propene oxide)}—8 + 0,02% Juinone Phosphate

Poly(propene oxide)-B + 2% Conedendrol

+ +

B, At About 140°C.

L.
2-
3.
’#o
5-
6.

7.
8.

Solvent nefined Western Paraffinic Lube 01l {SAE 30)

Di{(2~ethylhexyl) Sebacate + 2% Dialkyl Selenide

Didecyl Terephthalate + 2% Dialkyl Selenide

Poly(propene oxide)

Alkylbenzene (MW ¥ 350) + 2% Dialkyl Selenide ‘

Alkylbenzene (MW % 250) + 4% Poly(lauryl methacrylate) + 2% Dialkyl
Selenide :

Qctadecylbenzene + Iron and Copper Wires

Octadecylbenzene + 5% Dialkyl Jelenide + Iron and Copper vires

California nesearch Corporation
Richmond, California
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BATCH 6A
STMMARY OF DATA ON PHASR 1, BATCH 6A SAMPLES - IRRADIATED IN X-10 PILE AT 30°C, AND APPROXIMATELY 76% MAX. FLUX
L
. . OT1gInAL —corvmmeeed - - Trredieted —-o-oem: ¥
Vis. 0 Vis, @ Vis, @ Yis. © ' Bvap,,ete.
CRC Amp, Notebook Wka, 100°F,, 210°F,, 100°F,, 210°F,, Loss,
) Jdenkity _No, Mo, Ref, ¥o. Irr. S5U 88y V.1, Celar 857 85y Yols Sclar Yeloo £ Remecks
SBolvent Refined Westera BL-34 134 48-111-) ) 543 63,9 89 Yellew-Green 1017 86.5 90 Light Brows 20
Payuffinio - SBAR 30
Di(S~ethylhexyl)seb- 135 48-113-8 1 §7,9 7.4 160  Lighs Aaber 103,9 41,9 153 Yry. L¥, Ypllow O :
asete ¢ 8% Dialkyl 8L-35 . ) ;
Selmide o
Alxyldenzene (MN = 350) B8L-3 1%  48-118-1 1  367.8 47,8 -19 Luhi Yollow 377,.9 49,2 11 Brown 0 Clowdy
+ 2% Binlkyl Selenide N . :
Dideeylserephthalate + SIL»87 137 48-118-2 1  250.8 48.7 88  Vry. i%, Yellow  409,3 5.7 86 Vry.Ls. Io}.lu o~
3% Dialkyl Selenide . ‘
Poly(gzopens Oxide) SL-% 138  48-1131 1 265,86 57,8 135 Ls. Amber 643.1 6¢.0 184 ¥ry, Lt. ﬁuu 0
Alkylbensone (MF = §50) BSL-39 139 51133 1 7.8  34.9 18¢ Ls. ﬁm 58,0 4.1 - o8 Light Ambe 0
+* “ m * .’ Di- N :
alxyl Selenide . \
80£ Bensens {G.P.) + SL-40 140  48-114yl 1 - - -  Water Wit - - - Light Yellpw 48
808 Xyl Alookol '
' (%) ,
5 ml, ALlyl Aostate + Hi-41 141 4B-114-8 1 - - ~  Wated white 814 Boila - Vry. Lt. TBllow 28
1l ml. Tater ‘ t

’ "
——— g e e e

~ California Researsk ferperssion
Richmond, Califtwaia
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o ———— TiginAl = = = -~ = = e Tredinted «~ - - o - - e - - =D
Notebook fia, G Vige w . Vi, w Viz, © Evoapore=- <4
cae AZD . zef. wks, 10Qer,,  210e¥,, 100°r., 230<s., tion, etc.
N Identity Ro. Noe. O, Irr, =3 ool Vake ColorT S Salf Volo volor 555, (Fel,w)’ Keynarks
PolyiPropene Oxude) « 209 48-125~32 by BG83 5548 143  aec ppown  379.8 63,3 125  Lerk Brown S Cu and e -~ Black
* Iron end Copper «ires SL=o?
+ 1% hsrcaptobenzg 200 43~125-2 & ZoB.2 28,8 143 ded grown 733 79,1 10% #erk Srown s vu and Fe - Llock
Thiezole .
Poly{pronens oxide) + 211 43=120-1 i 20,3 HBad 143 Lighv noser 02,1 70,0 130  Licht Browx 3 Hediment; Cu - brown vernish
Iron & Copper Wires + SL~65 ‘ Fe ~ dulled
1% Zine Didbutyldithio~ 210 458~130-1 % 260C.2 38B.b 143  Lgte @aber 1118 99 .4 105 Brown 20 Sediment; Cu - neddish deposit
carbanste ‘ Y& - CK
]
Poly(propene oxide) « R SGm LR0=2 1 270,0 Su,0 14«0  neq nauwa 07,1 3k, o 126 L1kt broen .- O : Fo &ad Cu - QK
Iron & Copper wires & SL-6S ,
Satureted with alizarin 212 18-120-2 3 270.0 VS0 140 ked “poam 063 300 i1} Lt, aamber 25, Fe apnd wL - CK
Poly(propens oxide) + 215 48-127=1 1 Holed SY.o i3v  Lt, Aaber o3l.9 R 4 120 Lt, ~xber 2 E e and Cu - ends blrek; rest
Iron & Copper Wires «+ SL=70 - ‘ 0K
1% 2,2-Bie{$Hyaroxy , 2l& 45=-1287-1 % 292,95 29,9 136 Li. saber &78L £80 114 Anbuer 1 e tnd Cu -~ QK
pheayl}-Propeane .
i
Poly(propene oxide} Sat- ToZbR Ge-127-1 1 283.5 55,7 136 Blacg 620,9 5049 127 Lk, srowa 5
wated with ¥,N'-Di- ;
phenyl-p~Fhenylene Sl—&G e 45-137-1 4 283.5 S8.7 13¢ oladk ~clid Solid - plack -~
diemine E
Poly(propene oxide) + _51 284 48~115-C 1 245.0 D02 140 b 3il.4 28,0 123 1Lt, Oraange 2
24 Hexacdscanetiiol AT abl 4o-ll8-2 4 243,0 56 o 2 140 ATLAD 654 TS ub 11 e.. Prows ng
Poly{propens oxide) =+ .5y 173 41222 1 27640 el 1% Lt. AmGer  SSuea Toek 123 L%, Yellow 2
, 1% Parc.ishyde 1b8 48~122-2 4 27,0 Sda.1 18 LEt. =~iper 22uZ2 185 105 Yellow 20 :
) Poly(propene oxide) » 5 181 4o-lul=] 1 248.0 bo,D 143 Lt. esdber X7.7 752 123 L%, Yellow 0 i
2% Leuryl Alohol IR 48-120- 4 245,0 Suad 143 Lt. amber 1350 108 100 Yellow 290 .
Poly(alkene oxide} 4o B AB-118-2 1 50,5 33, 40 Lt. ADer 07,9 35,0 65 Lt. Yellow 2
(Low Vis,) 149 49~119,2 “ YEew Sdel L Lt. #gTon 293 5i.1 iG0 Lt, Yellow 20
Poly{propene oxice} - B SL-70 200 43=125-2 1 273.8 G540 182 lt. Yullow 42,0 74,0 122 Llt, Yellow 5
204 45~139-2 4 273.8 05,3 152 Lt. TYeilow  1z09 104 10 Lt. acber e
Poly(proyese oxide) - B ~ 207 43-130-1 1l 273,.8 65.% 153 Ly, Tellow 330,3 el.2 l2c  Yellow Groeen s nasipncus cenosit on quertz; black
+ Iron & Copper wires w76 spot on both Ye & Cu at liguid level
200 48-130=-1 & Z73.8 L ew 53 Lt. fellow 1409 117 1l L%, amber o 20 e - OK; Cu ~ toomished
80w Poly{propene oxide; g1 _ .o vz 45-115=1 1l 140 40.1 149  Lt, asber - - - - - Arpoule Droxdn; po sanple received
+ 20% l-ietaylna_.hthelune st Rickmnond
. 142 4B-115-1 4 140 45,1 1¢9  Lt. axder PN 12¢ 114 Azber 0 -
80% Solvent Refined isd 43-115-2 1 an%49,% 50,5 T eB anber-Gresn 428,86 29,0 93 Voy.Dx bra. - g Sediment
. ) Wosturn Paralfinic Ses  SL-4d } . i . . e e . - . .
\. 30 + 20% l-Methyl M43 48-1lB-2 s 2Pg.n . 30,8 . ... 88 _Aaboc-Gueen, 4352 .. 202 9% . ..3wek . Moo . L U T
nephthalene i i
76% Di{2-ethylhexyl) 264 43-116-1 1 53,3 34.5 131 L. 'fgello& 7048 37.% 14¢ Lt, Amber ) '
. sebacates + 20% l-Methys SL-44 :
paphthaelene + 2% Di- 344 £8-136-1 % 58,3 34,8 13L Lt. Yellow 383 63.8 112 Ercwa 10
alkyl selenide
80% Solvent Refined 255 45~123=1 1 9.5 30,4 91  Yellow~Green 116.2 43,2 80 Desxk Brown 0 Lot of durk orown sedizpnt
Wwestern Peraffinic 150 S1-58 ’ -
Neutrel « 20% l-ifethyl 1&6 45~183=1 4 9.5 30,4 61  Yellow-Grean 1317 G5,.3 B3 Larx Jmonn L .- e - -
i s ~GRPRALAIOGO— - - - - - - .
L

vell Jornie negearch Corporation
Richmond, “all fornie
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Page 2
- == OREmLAL = e m o » (= s - —— irTedieted —— ey
Jotubook Yis. w 18, & ’ ise @ WVis. © Avaporet.on
®Re Ay, Ref, wks, 100¢¥,, 210~ 100°F., 21Ce¥, etc., Loss,
Téentity No. No, NO. irr., SSU SSU V.1, Color 33U 55U Voia Color {Vol, %} Remarks
Solveat Rofined Western SL-48 168 &5-118-1 b 145,0 42,8 91  Amber=Green 305,28 52.4 93 Srown , v}
Paraffinic - 150 Nsutral 148 £Gm1l8=1 & 145,0 42,8 Sl  Axbor-Green 11,035 S 105 Jdark Hrown 10
Alkylvenzena (MW=250} SLe45 168 48=~116=2 A Beid ecs 1,73 cs 24 Lt. Yellow 9,15 ¢s 2.1¢ ¢s 13 Lt. Yeollow " 2
143 43-116.2 £ D13 ca L, 73 cs 24 Lt, Yollow R5.,9¢ cs  ¥,87 ¢s5 8 Lt. sazber 5
Alkylbenzene (Mw=280)} 17¢ 465-115-1 1 8,06 ez 1,63 ¢s -2¢C L, Yeulow G.8Z cs 2,22 ¢cs 3 Deri drown 0
Saturated w $h benzo- SL-50 '
quinone 130 43=-139~1 £ 0,3 ¢5  1,84Y% ¢ ~20 L. Weilow .G ¢ 4.9 ¢cs 22 Orange oprown 5
Alkylbenzene (MN=I53) cr 54 183 4ifwlll-1 1 SeB2 TG 1,90 cs <1B  sater-white 3,556 ¢s 240G ¢ B2 Lt. Yellow ; 0
+ 2% Dietaylbenzens e 174 46-121-1 ) 5.82 ce 1.60 cs =-1l& atep-white 20,06 cs 3,90 ¢ -5 “t, Azber , e o
Alkylbenzene {LW=250} S5 255 45~120=2 1 6.44 ¢5 1.76 c8 ~% Lt. Yallow B.67 cs 2,11 c5 22 wark Browa ¢ Sediment
+ 0.8% Sulfur T80 4B L L0=2 % Geda 5 L.76 c3 -6 &%, Yellow 22.2 ¢ J,78 ¢z B Slack ! o Sediment
H
Alkylbenzene (MW=25)) 257 48-124-1 1 .23 es 1.77 c¢s 2 Lt, Yellow Ga1% ca 2,15 ¢33 12 Lars 2rown ' o
Setureted with Dimitro- BSL-6C ; .
benzene . 154 Gl gl 4 L, 23 ©8 1,77 o3 3z Lt. Yellow 24.2 CB 4,52 ez =100 Darg Lrown . S
Ti(Z%-ethylhexyl)seba-
cate + 10% Lialkyl SL~47 lo? Fa-117-2 i o7 4 90 .8 133 L. Aoper 90.0 e 2 160 Lt. amber ' ¢
selenide 1&7 b3l 7-2 & 07 ek Ko g B 1335 Lt, ~gber 507 7740 132 t, Amber 20
5% Di{2-ethylhexyl) 1eq 40-123-2 1 bl 7 39,0 Y +T, sber 138.2 LN 145 Lt., Yellow i 5]
sebecate + 20% Poly SL-S% fnn”%“ .
{propane oxide) « 2w 175 43~123-2 4 8047 39,5 167 LT, awber 3526 767 12% 1t, awder 20
Dielkyl selecids ‘
. |
Di(2~ethylhexyl) Seb- 201 4Aa=107-2 1 69,9 37 e 156 Lt. Yueliow 1¢l.0 47,7 144 Greenish ; - Black sediment
acete + Platinum Black  SL-71 200 43-107-2 S 659 37,0 156 Lt, talliow polid Solid - - ' -
Polyeater S-16 + 2% SL-72 203 48-12Ga} 1 ikt 45.5 16¢  Lt. Sswmwn 253,0 Su,.l 1e7 Yellow ic
Diallcylsslenide 202 43-12%~1 4 1zl 45,5 0 Lt. smown 12,8 1200 125 Amber 30
Synthetic 0Ll 48-106-2 SL-66 252 4G=100=] by 245 49,8 108 Lt Yeliow 135,1 43,1 115 Broun - Bleck sediment; Cu - Sleck
+ Iron & Copper Wires ) e - dulled
PR LA~ RE~) & 245 &%, 5 1cz  Lt. Yallow 127.0 42,3 115 Slaci 20
Phenyxr Methyl Siliceme  3L-50 12 $3=121-2 1 1140 154 13¢ Lt, Yelicw $bleg IT72.2 12h ig, Amber
175 43=1Rl=2 % 1100¢ 154 19« L%, Wsllow Solid Zoiid -~ - ~
Poly{propene oxide) 240 14Tl 1 27% 58,5 137 Yollow 249 Bed o 134 Lt, ~uber 8
0.02% Quinons Phosphate - 24 4Oyl a?=1 4 274 28,8 157 Telliow D16 .4 62,9 90 Lt. Aaber 2%
Poly(p-cpene oxilie] « 241 GEmr L 47 -2 1 274 55,1 138 Lt awmer 275 57.3 133 Lt. Yellow . 20
0.02% Cuinone Oxelate - 245 4a=-147-2 4 274 55,1 A6 Sh..ommer o ASLZ.5. . AZ25.0 JOO L. omber EUR--> : e e e vt ey
- . - - - ; ' . 1 .
Alxyloenzene (Wa=25Q} 242 485=147-3 1l B 34t €3 l.7% ¢35 25 vry.Lﬁ.Kgl. P08 co 1l.% ¢s5 28 Lt, Yellow 0
+ 0.02% Quinone Phos- - _ it . ‘ , ‘
- - .phete - . s e B wB-iTe3 4 0.3+ 0o 1.% o5 25 - ¥y iti¥el, -£%.8 cs 402 ¢ -1 Ly, sroem ¢ C % 008
-~ ! v
v Alkyltenzene (MW = 250} SL~352 243 4£5-120-1 1 oLl Cca 1le72 cs 1o eep T 7.lo ¢38 ll.u? cs Z2 olack - g
2C VYe.LE.Drown g Sediment on nells

Saturated with Iodine 251 ad=1eo=1 4 .l ¢5 1,72 cs io Leen ee lo.4l c¢s 3.1l ca3

& i . N Q“ H =
gﬁ@MSS'F Califomia Jeuewpdh Qorporaticn .- -
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[ R

L


file:///allo*

SBAMARY OF DATA ON PEASEZ I, BATCH 8 SAMPLES - IRRAUIATED IN CLINTON PIIE AT 50°C, AND ABOUT 30% MAXTWMIM FLUX

TANLE I¥

UNCLASSIFIED

- Originel Ty € Trredioted T >
Vis, ¢ Via, o _ Vie. @ Vis, @ Xvap, ,0ta.
CRC  Amp. JNotebook Wks. 100+°F,, 210°F,, 100°F,, Blo*E, - Losa,
Re. Jo, Ref, Bo, Irr, BEU 8% V.1,  Séigr B3 B3y Y.1, Qelox Yolo, % Bowarks . ..
Bolvest Reéfined Western B5L-100 216  48-134=1 1 545 63.9 89  YellowQreem 74d 73 a7 Park Bromm 0
Parerfinte (BAR 30) 224 48-1354-1 4 545 63,9 89  Yellow-dreen - 145,7 - Dark Rrown s;u} Ampoule brokes
Di(8-ethylhexyl) Beb- 217 481381 1 §7.9 574 140 Ly, Yallow 88,4 59,1 141 Lt, Yellew 0
seate + 8% Dialkyl SL~108 ;
Selenide 223  48-135-1 4 67.9 7.4 160 L, Yellow 180.¢ 47.9 148 Lt. smbor ]
Alxylvenzens (MN = 350) SL-107 818  48-136-2 1 560 47.6 - ~19  Ls. Yellow 336 47,5 -1 Lt, Aaber 0
+ 8% Dialkyl Salamide 224  45-158-2 4 %8 47.6 ~19  14.'Yellow 464,3 58,3 17 Lt. Browm 0
Didecyl Terephihalate + SL-108 219  48-186-1 1 250 48,7 88  Vry.Lt.Yellow 296 51,0 88 Yry.lt.Yellow 0
8% Dialkyl Selenide © 288  48-1%-1 4 250 48,7 88  Vry,Lt.Yellow 608.8 65.9 s Vry.Lt.Yellow 0
1 - 1
Poly{propeuns oxids) SL-109 280  48-13%-2 1 265 57 .4 1% L%, Mwber 73 85,1 1% Vry.Ls.Jellow 5
286  48-1%-2 ¢ 265 57.4 135  Ls, Amber £38.8 75.2 131 Lt, Yellow 0
1
Alkylbengens (MF = 250) 21 -137-1 ) 60,7 .8 170 Wy ls.Yellow  B4.4 35,9 a Ls, Yellow 0 .
+ 4% Pody{lauryl meth- 8.~110 {
sarylate) + 8% Dialkyl 237 48-137-2 4 68,7 57.8 0 'ﬂrm.!’ﬂlou 59,7 4.2 50 Lt. Asber 0 g

Selenide

i

|

i
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WOBK STANCLITY QOF GHEASES
Mioropsnetrometer Fenetrations ‘
, Worked Workd ng Irrediation
Unworked ____60 Etroims Time, Ses, Time,
Samples | Fresh | Irradidted | Fresb | Irrediated® | Presh | Irredlated Days Remaxrks
Andek € [ a7 18 51 32(32) 60 9% 9 -
Royso E-%532 1.9 8 152 51(57) &0 110 9 -
Texaco TG-338 5% 22 81 138(162) &0 88 9 {Crust on Surface
Calif. Res. Corp. 50175-11 66 30 154 208(262) 60 R 9 Crust on Surface
Dow Corning DC Lbh 85 Too Herd 99 Too Hard 60 - 9 Brittls hard gel f
Socony Vacwum Aerc Er Hi 7 19 114 71(81) 60 o 7 - *
Keystone 3=C k6 15 56 144 (65) 60 8 7 11 separation
¥o. 185 Alsosp, Aliyl- E?S) 13k 76 140(214) 60 %R 7 IOolutinoull
bengens Oil 76) &1 76 209 60 & 28 .
Samples irredisted at approximately 7% of maximum flux in the X-10 pils
at approximately 285°F. —
* Values in parenthesis are ths micropenotrationn after the worked irradiated -
sanples etood for 2k days, <>
For all penstration data the Jlexas mcmpemtrmoter wae used. The worbed ;
penetrations were taken in the mioropenetrometer eup. The unwtrked penatra- %
tions were taken in the orlgiml container., The greases were worked in s ——
: m! croworker, A .._......"
N1GI ASTIN Hloro“' rTi
= Grads Ko, tration Pene tration L
- N 355 - 35 210 - 360
<> 1 ) 310 - 340 135 - 180
o 2 265 - 295 % - 120
<r> 3 220 - 250 5~ 8
<ro k 175 - 20% bs - 80
-1 5 130 - 180 30 ~ ko
rYTi =S -
L w— .
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CALIFQHNIA RESEARCE CORPORATION
RICHMOND, CALIFORNIA
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TABIE VI
mw_ = Ry - -
‘ THREE-ROUR CORROSION TEST OF GR K it
_ AIR ATMOSFHERE €0p AMPHERE
Freah (rease Irradiated Greases® Fresh Greasei Irradiated Qreaise™
Steel Copper Steel Copper Copper Copper
Sample 70°F. 300‘1‘. 70°F.] 300°F.] 7O'F, | 300'F.! JO'F.| 300°F, 300" F, 300E;‘_.
Andok C A A A A A A A A FI ¥
Royoo E-532 A B A B A A A A B I
Texaco TG-398 B B Ba 3G B B .B B HE I
Calif, Res Corp. 50175-R] A B A BF A B A ) ¢ HJ ! HJ
Dow Corning D.C. hb ] B. B i1 (-~ -molid - - -~ - P o= - - e e o=
Socony Vacuum Asro Ex 31 B B ‘B B A 'Y a A A FI I
Esystons 3-C A B B B A B B B I KT
Ro. 185 Alsoap, Alk:yl- d
benzens Gil B D A r A c A C c |}
Small gobs of grease (approximately 0.5 gms) were placed on polished
steal and coppar specimsns, Corrosion or d4iscoloration was obeerved
at the end of the time indloated.
A -~ No change in grease; no corrosion S“'
B - Blight oll smear on strip eround grease; no corroveion
C - (Greans melted dowvn to olly smear; no corrosion
D - Grease melted slightly; no corrosion
¥ - Brown discolorstion under grease; no corroglon
G - Very dsrk brown discoloration under grease; no corrosion —
H - Bl&ck Btain r—t—
I - Blmck, oarbconaceous deposit at edge of grease
J - Etohed
K - Slightly stched
* - Corrosion test on irrediated greases after working 60 stroles in microworker
- - — — — = . ——
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2,

3e
L
5
6.
7.

So

9.
10.
11.
12,
13,
14e

154
16,

27,

28,
29,
30,

 UNCSSFED

SAMPLES PROPOSED POR INRABIATION IN STRINGERS IN X-10 PILE
AT ABOUT 75% OF MAXIMIM FLUX AND 140°C,

l<dMethylnaphthalene

Solvent Refinied Western Paraffinic 150 Neutral ¢ 208 l-iethylnaphtha-
lene + Aligarin

n~-Heptadecane

9-n~-Dodecylanthracene

9~(2~Phenylethyl) heptadecane

9-(2~Cyclohexylethyl) heptadecans

9~(3=Cyclopentylpropyl) heptadecans

Poly(vinyl butyl ether)-B

Poly(propens oxide) (Very viscous)

Poly{propene oxide) *+ 0,02% Quinone Phosphate + Iron and Copper Wires

Poly(propens oxide) + Q.02% Naphthoquinone

Poly(propene oxide} + 2% Naphthoquinone

Poly(propene oxide) + 2% Conedendrol

Poly({propens oxide) + 0,02% Quinone Phasphate + 2% N,N!-Diphenyl-p—
phanylenedianine

Poly(propene oxide) + (.02% Naphthoquinone + 2% N,N'-Diphenyl=—p—
phenylenedianine .

Poly(propene oxids)} + 2% Phenyl Dibutyl Dithiophosphate + Iron and
Copper Wires )

Poly(propene oxide) + 2% Phenyl Dibutyl Dithiophosphate + Iron and
Copper Wires + Alisarin

Poly(propene oxide) + 2% Dialkyl Selenide + Alizarin + lron and Copper
Wires . -

Poly(propene oxide) + 2% Marcaptobensothiazole + Alisarin ¢ Iron and
Copper Wires

Poly(propene oxide)-B + 20% l-Methylnaphthalene

Tetracresyl Silicate s

Di f2=ethylhexyl) Sebacate + 10% Dialkyl Selsnide + 20§ l-Methylnaphthalene

Di{2-sthylhexyl) Sebacate + 2% Dialkyl Selenide + 20% l-Methylnaphthalene ¢+
Aligarin

Di(2-ethylhexyl) Sebacate + 2% Ddalkyl Selenide + 20% l-Metnylnaphthalene
+ Alizarin + Iron and Copper Wires

DiEZ-cthylhnxylg Sebacate + 108 Phenyl Dibutyl Dithiophosphate

pi(2-ethylhexyl) Sebacate + 10¥ Phenyl Dibutyl Dithiophosphate ¢ Iron
and Copper Wires

Di{2-ethylhexyl) Sebacaie + 10% Phenyl Dibutyl Ditidophosphate + Alizarin
+ Iron and Copper Wires

0i(2-sthylhexyl) Sebacate *+ 0.0R% Quinone Phosphate

Di(z—othylhaxyl; Sebacate + 2% Naphthoquinone

Di(2~ethylhexyl) Sebacate + 0,02% Naphthoquincne .

3

California Research Corporation
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