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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. 19A9 

in On March 15 a meeting was held at the General Electric Co. 
Schenectady, N. Y. Those present included Mr. K. N. Mathes, Asst. 
Dirision Engineer in the General hngineering and Consulting Department, 
his assistant Mrs. Alice iionk. Dr. J. rt. Miller of the Knolls Atomic 
Power Laboratory, Dr. V. P. Calkins and har. H. H. «iraliace of NEPA, and 
Messrs. J. W. Kent and F, A. Christiansen of California Research Corp. 
The purpose of this meeting was to discuss arrangenients for irradiating 
lubricants in the Hanford piles, Mr. Kathes had recently returned from 
Hanford where he had made preliminary arrangements to have our lubricants 
irradiated both in the piles ana by gamma flux alone, 

(a) G&nana Exposures 

The reason for exposing samples to gamma flux alone is to as­
certain what fraction of the damage observed in pile irradiations is 
caused by the gamma rays. This information will also be valuable to 
anyone utilizing lubricated equipment which will be exposed only to gaaui.a 
rays, as for example, in niany of the proj-osed power pile inatallations. 
The method of exposing samples to gamma flux alone is to place the samples 
in pyrex tubes, place the tubes inside an empty hanford slug can, place 
the car. inside a ring of seven irradiatea Hanford uranium slugs, and 
place the whole assembly under 25 feet of water in tht hanford pile canal. 
In this manner samples may be irrajiated with the^^;mai.j;^y£j|,„XEQ4uJUUewj» 
•tliign fnr any pf>rt,<ad.,,rtf T.^me. pjr\e can obtain d gamma flux of lO-^'-' -

1*. ._ 
Y's/cmVsec. The eiTbrgy of these gammas will average 1,7 Mev during 

the first six days after being pushed from the pile, 
this average energy will decrease to 1,2 Mev. 

After U2^ days. 

!,-,~A- *»• «>—»»•»• * 

The ampoules and the sample cans must be vented ana work on a 
suitable design is in proe;re8s. Kr. Mathea is undertaking the development 
of a method for heating the sample can so that some of the gamma experiments 
can be carried out at the bottom of the canal but at a temperature of li+0°C. 
The samples we plan to ship to Mr. Mathes for the gamma exposures are 
listed in Table 1. 

End.- Tables 1 thru VII 
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The reason for exposing our lubricants in the Hanford piles 
is to aeteraine whether the damage suffered by the lubricants is pro­
portional to the r-iaiation dosage, (flux x time), or whether tne daiiiage. 
is a higher-order function of the magnitude of the flux. Two facilities 
are available for the pile irradiation of our lubricants: (l) Wet 
process tubes which operate at a temperature of 20''C. and a neutron flux of 
approx. U X 10^3 neutrons/cm^/sec. (2) Jry process tubes which operate 
at temperatures as high as 275'C. and a neutron flux of 3.6 x 10^5 to 
JV.B X 10l3 neutrxjns/cmVseCo both the wet ani the dry process holes are 
about 1-3/8" in diameter. _.«_„^-«,».>»,..„,..,.., .._, 

-«...„„.......Ygj^,j^.^ .-£.j^g samples will be a major difficulty in carrying out 
these irradiations. Because no corrosive gases are formed auring the 
irradiation, it may be possible to vent directly to the coolinp /.ater in 
the wet tubes and to vent to the pile helium stream which ndght be bled 
into a dry hole. It might be necessary, however, to run vent lines to 
the outside of the pile. 

During the discussion it was also learned that no sample can be 
irraaiated in a wet or dry process tuoe for less than six lays and that this 
period may extend as long as fourteen lays. Wo oontrol can be exercised 
over the length of this peiioa, nor can it be predicted for us beforehand 
by the pile operators. Considering Lhis length of time ana the uiagnituJe 
of the flux, only our most radiation-resistant lubricants will be irraaiated, 
in order to ootain a airect comparison on an eiqual neutron aosage basis, it 
will be necessary that samples oe irradiated in the X—IO pile for a period 
of six months to one year. 

It has bean arranged with Mr. Mathes, that one set of samples 
will be irraaiated In a wet process tube and another set in a iry process 
tube. These irradiations are tentatively scheduled to bet^in m June. 
l/Ve will packa,je the samples in vented quarts or alvuninum ampoules which 
will be placed in an inner tube of aluminum. These assemblies will be 
sent to Mr, Mathes who will place them in Hanford slug cans and ship 
them to Hanford for loading in the pile. 

Visit to Argonne National Laboratory 
Chica£o. Illinois - Mar. 18. 19/^9 ' 

A visit was made by Messrs. J. w. Kent and F, A, Christiansen 
to Argonxie Naticsaal Laboratory on March 18 to discuss the results of the 
recent pile irradiation of grease samples. The Argonne personnel present 
at the discujBsion were: Dr. Haro^Ld Ktherington. Head of the Naval aeactor 
Jdvision; Dr. E. b. Ashcraft, Head of the Materials and Experimental 
Section; Messrs. N. J. Palladino, J; h.. Humphreys, and A. Araorosi of the 
Materials and Ejqjerimental Section; Messrs. Li W. Brehm and M. Shaw of 
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the Mechanical Design Section; and Mr. »i. rt. Dietrich, Asst. to 
Dr. ttberington. 

The results of the recent pile irradiation of aeverail grease 
samples submitted 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 Research Corporation High Temperature 
Grease No, 50175-ft which had been irradiated along with the samples from 
Westinghouse. The metal specimens used in three-hour corrosion tests 
coniucted at room tanperature and at 300°?. at hichmona were shown to the 
Argpnne representatives. It was noted that unirradiated High Temperature 
Grease 50175-H stained copper at 300*F. in the corrosion tests, and that 
irradiated 50175-* 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 
tiae to determine if any surface attack of metals occurs. The results 
of the latter tests are included in this report under Phase 1. 

Phase I - In Progress at Hichaond. California 

Batch 6A 

Table II lists the samples irradiated for one week at 30"C. in 
Hole 12 in the X-10 pile at approximately 76$ of maxiaum flux. The purpose 
of this irradiation was to show how radiation damage is itifluenced by the 
temperature at whxch the irradiation was carried out, Th":; nost radiation-
resistant materials were not chosen for this experiment, but instead 
materials for which we had extensive data at 14G°C. ana at 30''C. The 
samples irradiated for four weeks. Batch 6B, have Just been receivea at 
RichmDnd and will be reported upon later. Therefore, a more complete dis­
cussion of temperature effects will be given in the next progress report. 
Even now, however, some interesting observations can be maae on the one 
week samples. The following table compares the 210*?, viscosities of 
the various materials irradiated for one week at 30''C,, 80°C. . and IWl, 

Viscosity at 210°?., ^oo 
Original 

63.9 
57.3 

37.4 

47.6 

48)7 

38.9 
(184 VI) 

30 "C. 

86, S 
84o0 

41.9 

49.2 

56.7 

34.1 
(45 VI) 

80'C. 

94.4 

42.7 

49.3 

57.7 

33.9 
(43 VI) 

140°C. 

1^3 
5b,6 

42.7 

53.3 

65.4 

33.7 
(. 5 VI) 

. UNCIASSIFIED 

Solvent Uefined Western Paraffinic 
SAE 30 

Poly(propene oxide) 
Di(2-ethylhexyl) Sebacate + 2% 

Dialkyl Selenide 
Alkylbenzene (MW* 350) + 2% Di­

alkyl Selenide 
Didecyl Terephthalate * 2% iJialkyl 

Selenide 
Alkylbenzene (MW = 250) * 4^ Acry-

loid • 2% Dialkyl Selenide 
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These data show that the Solvent iiefined Western Paraffinic 

lubricant is affected markedly by the temperature at which the irradiation 
is performed. It is to be noted further that this lubricant is affected 
serioxisly even at the lowest temperature, 30*C., after only one week 
of irradiation. The deterioration suffered by di(2-ethylhexyl) sebacate 
plua 2% Dialkyl Selenide appears to be almost iiidependent of the temp­
erature of the irradiation, at least during the first week. Likewise, 
the deterioration of alkylbenzene (i« = 350) • 2$ dialkyl selenide does 
not appear to be greatly dependent upon temperature. The deterioration 
of didecyl terephthalate + 2% dialkyl selenide is dependent upon the 
tea^jeratxire of the irradiation. The behavior of the poly(propene oxide) 
is puzzling, although we have noted in previous reports that this material 
never behaves duiring the first week of irradiation in the same manner as 
it does in succeeding weeks. The deterioration of aXkylbenzene (KW * 250) 
• U% Acryloid-* 2% dialkyl selenide again appears to be independent of 
the temperature if one considers only the 210*F. viscosity data. However, 
examination of the viscosity index data also points to the conclusion 
that the deterioration of this material is also dependent upon the temp­
erature. 

Batch 7 

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

In previous irradiations it was found that copper and iron wire 
catalysts increased the rate of thickening of poly(propene oxide). The 
use of meixaptobenzothiazole, zinc dibutyldithiocarbamate, alizarin, and 
2,2-Bis(4-hyi;lroxyphenyl) 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 adverse 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 amounts 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, it was 
more viscous than uninhibited alkylbenzene. 

Three samples prepared by Dr. V. P. Calkins of NEPA were 
irradiated. Two of the samples were prepared using poly(propene oxide) 
base oil, one containing 0.02$ quinone phosphate and the other containing 
0,02$ quinone oxalate. The third sample consisted of alkylbenzene oil 
(SL-114) and 0o02$ 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
iated foT a comparable period at 140*C. The quinone oxalate was not 

UNCWSSIFIED 
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effective in poly(prop«ie oxide) but It is understood that this sample 
was not prepared by the standard method. The qoinone phosphate did not 
proy to be effective in the alkylbensene oil. Additional sample* of 
poly(prop«fte oxide) and alkylbenzene oils have been shipped to Dr. V. P. 
Calkins of NEPA for use in preparing additional samples containing his 
inhibitors. 

Batch 8 

This batch of samples was irradiated in a 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 viscosity 
determinations are shown in Table IV. Wh«ri we receive the necessary 
data on percent maximum flux, stringer position and pile power for this 
batch of samples, we will then be able to analyze the results for the 
effect of irradiation 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 being used for this 
experiment, (1) poly(propene oxide), and (2) Alkylbenzene (MW -350). 
Samples have been received for the 1, 2 and 3-week irradiations. As soon 
as the 4, 5 and 6-week samples and the necessary data of peroant maximum 
flux, atringer position and pile power are received, we will determine 
if the radiation damage, as shown by viscosity changes, fbllows a uniform 
rate law, ^ 

Pbaae I - Grease Samples 

Seven samples of grease were irradiated at t^e request of 
Argonnc National Laboratory for a period of seven to nine days, A sample 
of California tleaearch Corporation High Temperature Grease 50175^ was 
also included in these irradiations. A special grease containing an 
aluminum aoap and Alkylbenzene oil had been mad* prior to the Argonne 
request for inclusion in Batch 7. Following irradiation of the above 
samples, tests were performed to determine the change in conaistsncy and 
corrosion characteristics. These-data are shown in Tablea V and VI. The 
apecial alkylbenzene-aluminum soap grease ahowa the least change of any 
of the greaaes tested,thereby demcmstrating (1) that a aoap whose metallic 
eonatituent haa a low cross section is desirable or (2) that a radiation 
realatant oil la deairable in a grease. IMa grease is not intended for 
a hi^ temperature application such aa contemplated by Ari^nne. The 
common premium gradea of ball bearing greaaea such aa are repreaented by 
the other eight greaae aaa^les have rather poor radiation reaiatance. 
The Dow-Coming DC 44 (containing a silicone oil) became extremely hard 
and brittle. None of the petroleum greases are satisfactory from the 
standpoint of hardening during irradiation. This ia not surprising in 
view of the large vlacoaity increase resulting when petroleum oils were 
irradiated preYiously. 

yNMFIED -
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Espsrimenta are continuing with the small acale oxidation teat 
equipment. The teat procedure requirea the use of only one or two ml, of 
oil sample^ thereby enabling oxidation tests to be conducted on irradiated 
oil aamplea. Six irradiated aamples have been tested and the same aix 
oils unirradiated are currently being tested. It is hoped that sufficient 
data will have been accusulated on freah veraua ix*radiated oila ao that 
it may be reported in the next progreaa report, 

Pbaae lU 

Mo active work ia underway at this tiae on Phase 111. 

Thua far in our NSPA reaearoh, aeveral items have been discovered 
which may be patentable. In accordance with the proviaiona of our aub-
contract, we are completing AfiC Pom 213 for theae items, Theae completed 
forma will he forwarded to NEPA in the near future, 

J. W. YSSn jiM^ 

P. A, CHhISnANS: 

H, 0. BOLT ^l&f^ 

iJBff^^ 
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TABU I 

SAMPLES PRQPOSaP FOR GAMMA UttABIAPON AT HAMTORD 

A. At About 10*C, 

1. Solvmt Refined Western Paraffinic Lube Oil (SA£ 30) 
2. Solvent Refined Weatem Paraffinic Lube Oil (SAE 30) • 20$ 1-rMethyl 

naphthalene ' 
3. 1-kethylnaphthalene 
4* Octadecylbenzene 
5» Octadecylbeneene ••• Iron aivi Copper Wires 
6, Oct«decylbeniene • 2$ Dialkyl Selenide • Iron and Copper Wires 
7. Octadecylbenzm.e * 5$ Dialkyl Selenide 
8, Octadecylbens;«ie • 5$ Dialkyl Selenide • Iron and Copper Wire* 
9. Octadecylbensene • 5$ Dialkyl Selenide-B • Iron and Copper Wire* 

10. Octadecylbeneene + Dialkyl Selenide (Sample No, 15 from Phase II Oxidation 
Test) > Iron and Copper Wires 

11. Alkylb«mz«ne (MM *" 250) • 4$ Poly(lauryl methacrylate) • 2% Dialkyl 
Selenide 

12. Alkylben«ene (MW « 350) • 2$ Dialkyl Selenide 
13. Dl(2-ethylhexyl) Sebacate 
14. Di(2-ethylhexyl) Sebacate + 2$ Dialkyl Selenide 
15. Di(2-ethyihexyl) Sebacate + 2$ Dialkyl Selenide • Iron and Copper Wirea 
16. Di(2-ethylhexyl) Sebacate • 20$ l-Methylnaphthalene • 2$ Dialkyl Selenid* 
17. Didecyl Terephthalate • 2$ Dialkyl Selenide 
18. Poly(propene oxide) 
19. Poly(prop«ie oxide) • Iron and Copper Wires 
20. Poly(propene oxide) • 2$ N,N'-diphenyl-p-T?h«nylenediaBiine 
21. Poly(propene oxide) • 2% Phenyl Dibutyl Dithiophosphate 
22. Poly(propene oxide)-B 
23. Poly(prop«ie oxide)-B • Iron and Copper Wires 
24. Poly(propene oxide;-& • 2$ Mercaptobenaothiazole • Iron and Copper Wire« 
25. Polyipropene oxide)-B • 0.02$ ^^uinone Phoaphate 
26. Poly(propene oxide)-B • 2$ Conedendrol 

B. At About 140°C. 

1. Solvent aefined Western Paraffinic Lobe Oil (SAE 30) 
2. Di(2-ethylhexyl) Sebacate • 2$ Dialkyl Selenide 
3. Didecyl Terephthalate • 2$ Dialkyl Selenide 
4. Poly(propene oxide) 
5. Alkylbaizene (MW - 350) -^ 2$ Dialkyl Selenide 
6. Alkylbenzene (MW - 250) • 4$ Foly(lauryl methacrylate) + 2$ Dialkyl 

Selenide" 
7. Octadecylbenzene • Iron and Copper Wires 
8. Octadecylbenzwie + 5$ Dialkyl Selenide • Iron and Copper w'irea 

California uesearch Corporation 
Richmond, California 

^HBET 



TABLS n 

BATCH 6A 

SOilARY OF DATA ON PHASS 1, BATCH 6A SMtPUS - lRfiADIAT£D Of X^IO FHX AT 30»C. AND AFFROXIlttTELY ?^% UAZ. TUM. 

lUntltr 
aao 

^-——-—-— brlslBAl — ——4 
71*. 0 Tia. 0 

Aop. Notebook Wka. 100"»., 210»'., 
No. Jiof. »o. Irr. sag S8g 

SolTMt laflAod W«ft«rs 
Par«fflalo - SAI 90 

Si( t-«%lgrllMX7l} MD-
•Mt« 4- •)( Slalkyl 

AUqrlboasoao (Ml • 350} 
+ 9Jli Blalkjrl S«iMld« 

Dld«arlt«Mph«haUt« * 
WjH Mill^l 8«l«&ld« 

PoljdropM* Oxld*) 

(Ml • ISO) 

80J(lM»w« (G.P.) * 
8^ XUQrl AlMlMl 
(t¥) 
S al« AU7I AMt«t« • 
1 •!• Vfttor 

SL<-S4 134 

156 
SL-SQ 

8L-96 196 

SX>57 197 

SL-38 198 

SL-^ 199 

48-111-0. 

48-1U-8 

48-US-l 

4S-11S-E 

48-1X9-1 

48-U9-I 

SL-40 140 48-U4«l 

aL-41 141 4a-U4-8 

1 

1 

1 

1 

549 

47.9 

367.8 

£60.6 

866.6 

79,8 

69.9 

JUIX. SS^SBL 

(L lp»diato4 ! y 

lOO'J., 810»'., LOM, 
Sgg m. IMIM Ooltf j M*.J| 

89 T«ll««-OrMa 

97.4 160 li^t Ariiw 

47.6 -19 Llglkt YollOW 

48.7 

97.8 196 U. 

98.9 184 U. i&X«r 

•it«»i*d9* 

f 

- Wat«4 liUto 

1017 

88 iTf, U* fallow 409,9 

86.5 

105.9 41.9 

90 Light Bzov^ 

153 7ry. Lt. T^Uoir 

80 

377,9 

409,9 

649.1 

68,0 

-

614 

49.2 

86.7 

84.0 

94.1 

<m 

BolU 

11 

86 

184 

' 46 

-

^ 

7ry.I.t. Yo^ov 
1 

•ry. Lt. Y^ll«r 

Ll^t T«ll#« 

YTTf, Lt. I^llov 

0 

0 

0 

0 

40 

88 

QlamAf 

CaUfonilA Baaoarak tiwptraitiom 
Sloluoand, Califtn^ 

UNCIASSIFIED 
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TABIi III 

Sl&ikLUiY 0^ JAT-. OX Ph^^U. 1, iuICd 7 SAi^-w^ L:.vJ5iv*2U) IIv X-IO Plli, ^ 1*0">C, AKD ^U'P.%CA. ?O^ OiT L:«-OiCU ilAPC mi &f^ 
iwy 

Identity 
CiiC 
No. 

Poly^Propeue OadKie) t-
Ixoa ead Copper -ires 
•*• 1> iiierce5>tobcazo 
Thiezols 

Poly(propeao oxide) + 
Iroa a: Copper Wires + 
1^ Ziac Dibutyidithio-
carbaaate 

PolyCpropeae oxide) -^ 
Iroa it Copper wires 6. 
Saturated vvitb. Alizaria 

PolyCpropeae oxide) * 
Iroa &, Copper Wires •*• 
156 2,2-Bi6(4-Kydroxy 
piiaayl) -Propaae 

PolyCpropeae oxide) Sat­
urated vdth S,S'-Di-
phaoyl-p-Pheayleae 
diecoiae 

poly(propeae oxide) * 
2% Heiadecaaetiiiol 

Poly(propen6 oxide) » 
lye Pare"; iehyde 

Poly(propeae o^xide] • 
25b Lauryl Ala>lioi 

Poly(alkeae oxide) 
(Loft Vis.) 

Poly(propeae oxide) - B 

Poly{prop©ae oxide) - B 
+ Iroa Se, Copper wires 

SL-o7 

bL-68 

SL-6S 

SL-70 

SL-40 

-^-51 

SL-7b 

:uL-76 

SOW Poly(propeae oxide) sL-iZ 
+ 20% l-Hetaylaa^.hthaieae 

80^ Solveat Ref :aed 
aestura Pararriaic Sw;, SL-43 
30 • £Oifc l-iCetUyX 

73% I>i(2~et5ayllie3yl) 
Bebacata *• 20% 1-Metliyl bL-44 
aaphtbaleae + 2^ Di­
al kyl eeleaide 

805^ SolTOat Refined 
Westera Paraffiaic 150 cL-b8 
Neutral • 20% l-Methyl 

No. 

200 

203 

210 

£12 

215 

214 

252 

14o 

254 
151 

173 
15^ 

181 
176 

253 
149 

205 
204 

207 

2O0 

lo2 

142 

163 

'143 

164 

144 

256 

186 

Notebook 
Ref. 
No. 

48-125-2 

48-125-2 

48-126-1 

4a-12b-l 

43-126-2 

i8-12b-2 

48-127-1 

48-127-1 

4t3-il7-l 

48-117-1 

48-112-2 
40-119-2 

48-122^2 
48-122-2 

4d-l22-l 
43-122-1 

48-118-2 
48-113,2 

48-129-2 
48-129-2 

48-130-1 

48-130-1 

43-115-1 

48-115-1 

48-115-2 

^-U§-2 

48-116-1 

43-116-1 

46-123-1 

48-123-1 

1 

4 

1 

4 

1 
4 

4 

1 
4 

1 
4 

1 

4 

1 

4 

4 

1 

Vis, Q 
Mies. 100 °r., 
Irr. SSU 

268.2 

2D 8. 2 

20O.5 

2o0.0 

270.0 

27G.0 

1 283.5 

4 283.5 

243.0 
243.0 

276.0 
276.0 

245.0 
245.0 

CIO u 

273.8 
273,8 

273,8 

273,3 

140 

140 

279.5 

— Origlaal -
Vis. « 
210*'i\, 

:»U V.I. 

-Ja--^,-,. .•~-..,-j&!'Jhii5[i<fca»iAi..a,.»-. >i 

1 

4 

1 

4 

55.3 

69.5 

o9,5 

58,8 

58.8 

58.5 

58.5 

58.6 

58.6 

59o5 

58.7 

58.7 

56.2 
5o.2 

50.1 
58.1 

5o,5 
5o.5 

33.1 
33.1 

65.3 
o5,3 

u5,3 

4o.l 

46.1 

50.9 

34.8 

34,8 

3o.4 

36.4 

143 

143 

143 

143 

140 

140 

13y 

139 

13D 

136 

140 
140 

13D 
13o 

143 
143 

40 
40 

153 

153 

153 

149 

149 

• 88 

Color 

<r ~— Irradiated * -> 
Vis. w VI3. o Evapora-
100"Jf'., 210"x',, ticn, etc. 
^ ^yU ScU ^ V.Ic Color "^s^t (Vol,>]' kemarics 

n.6C b?Owa 379,8 

.ted ijxcwa 732 

Ligat ^T^oer 502,1 

LelC «,:ibcr 1118 

Aed •^3K>Aa 

Lt, Aaber 

Lt, -^Aber 

007.1 

50D3 

021.9 

4782 

biaac 620.9 

hl^oic *^olld 

Lt. Asider 
i,t. -<^iDer 

Lt. -•*c*>er 
Lt. Acibor 

Lt. Arjbcr 
Lt. 'ssoor 

312,4 
654 

2282 

507.7 
1350 

o7.6 
278 

Lt. Yullota 462.0 

Lt. YttlloA 1209 

Lt. ttfilow 336.3 

Lt. iaUow 1409 

Lt. ivnber 

Lt. .laber 1432 

•rtjaber-Greea 428.6 

63.3 

79.1 

7D,5 

93.4 

34,3 

300 

286 

bo.5 

Solid 

58.0 
76.6 

?D.4 
155 

75.C 
108 

35,0 

74,0 
104 

60,2 

117 

126 

59.0 

151 Lt. tfllo* 75.2 37.9 

131 Lt. Yellow 393 63.8 

91 Yellow-Greea 116.2 40.2 

91 YellcwM^reQa 1317 95.3 

125 

105 ^erk Bro.va 

130 Llgbt bvQV.: 

105 browa 

11.^ 

12D 

114 

i-l,:Lt brc».:. 

Lt, rcabor 

Lt, AKiber 

<iabc;r 

127 Lie, urowa 

140 Lt, Amber 

112 Biv)va 

3 

20 

0 

25, 

2 

15 

— 

125 
lie 

123 
108 

128 
100 

65 
100 

132 
105 

12o 

118 

nla ck 

Lt. Oraago 
^... arown 

Lt. Yellow 
Yellow 

Lt. YeHov; 
Yellow 

Lt. Yellow 
Lt. Yellow 

Lt. Yellow 
Lt. «j.bcr 

Yellow Groea 

Lt. rtCber 

•• 

-N 

0 

2 
20 

0 
20 

2 
20 

20 

5 

20 

114 Asber 10 

93 Vry.Dk Bra. - C 

10 

80 Dsric browa 0 

83 De>rk ^rowa ,„0 

Cu aad a'e - Black 

Cu and Fe - Black 

Sediioaat; Cu - b^o^,a verniai. 
Fe - dulled 
Sediaeat; Cu - ueddisb deposit 
Fe - CK 

Fe aad Cu - OK 

Fe aad c-u - CK 

Fe aad Cu - ends black; rest 
OK 

Fe aad Cu - OK 

xesiaous deposit oa quartz; black 
spot oa both Fe Si, Cu et liquid level 
Fe - CK; Cu - tcimisiied 

j^mpoule brokca; ao seaple received 
at Rictoioad 

Scdiseat 

Lot of dark brown sediaeat 

C&liforaiB tvesewch Corporatioa 
• Hiclasoad, CjUiforala 



TABU. Ill jCCVT, ) 

Pa^ 2 

u 

Identity 
CRC 
No. No, 

Sotobook 

No. 

Vie. o 
::)is, 100 "i'., 
Irr. SSU 

Vis. c 
aio'i". 
SSU V.I, Color 

Vis, C 
100-i"., 
SSU 

Irradiated. 
Vis. vi 
21C«i'. 
&SU V.I. Color 

iiyapcreti.ou 
etc., Loss, 

iieuaarks 

Solvent Rofmad Weetarn SL-48 
Parefflalc - 150 Neutral 

Alkylbenzeae (Iiflf=250) SL--i5 

Alicylbeasea© (i(&(-250) 
Seturatecl v4 th beuzo-
qulnoae 

Alkylbeazea© (LiV=250) 
••• 2% Diethylbeuzoae 

Alirylbeazene (Kair=250j 
+ 0,Q% Sulfur 

Alkylbeazeae (M55f-250) 
Saturated with Diaitro-
beazene 

SL-50 

SL~i>^ 

SL-53 . 

SL-6C 

Di(2-ethylhezyl> seba-
cat© * 10^ Dialkyl SL-'iV 
seleaxde 

785^ Ci(2-ethylhsxyl) 
sebacete -.- 20% Poly SL-59 
(propeae oxide) * 2> 
Dialicyl seleaida 

Di(2-ethylhexyl} Seb­
acete * Platiaum Black SL-71 

Polyester S-16 t- 2% SL-72 
Dialkylseleaide 

Synthetic Oil 48-10S-2 SL-06 
+ Iroa &. COi^pyr Wires 

Phenyl Methyl Silicoao SL-55 

Poly(propeae oxide) • 
0,02^ Quinoae Phosphate 

?oly{p'opeae oxiSe) t 
0,02ji '?ulnoao Oacalete 

Alkylbenzene (1)^=250) 
• 0.02>i Qaiacsie Phos-

-ph«t* - . , .-^ ., 

Alkylbeazeae {W> - 250) SL-52 
Saturated with Iodine 

168 
148 

165 
145 

170 

150 

lb3 
174 

255 

180 

257 

IB-i 

lo7 
147 

' 17S 

201 
200 

203 

202 

258 

131 

182 
175 

240 
244 

241 
245 

. 246 

243 
251 

46-118-1 
48-116-1 

48-116-2 
48-116.2 

48-llS-l 

48-119-1 

4tJ-121-l 
48-121-1 

48-120-2 
48-120-2 

48-124-1 

48-134-1 

48-117-2 
48-1]7-2 

48-123-2 

'13-123-2 

48-127-2 
48-127-2 

48-12S-1 
48-12S-1 

48-125-1 

48-125-1 

43-121-2 
48-121-2 

48-147-1 
48T147-1 

48-147-2 

48-147-2 

48-147-3 

48-i47~3 
48-120-1 
48-120-1 

1 
4 

4 

1 

4 

1 
4 

1 
4 

1 

4 

1 
4 

1 
4 

1 
4 

1 

4 

1 

4 

1 
4 

1 
4 

149.0 
149.0 

6,13 cs 
6.13 ca 

6,06 cs 

0.O6 cs 

5,82 cc 
5.82 ce 

6.44 cs 

6,44 cs 

6.23 cs 

D.23 C6 

o7.4 

07,4 

80,7 

80,7 

69,9 
69,9 

la: 

249 

249 

HOC 
HOC 

274 
274 

274 

42,8 
42.8 

1,73 C2 
1,73 cs 

1,63 cs 

1.63 ca 

1,60 ca 
1.60 cs 

1,76 C3 

1.76 C3 

1.77 CS 

1,7?' ca 

36,8 

39,5 

37,5 
37,5 

45.5 
45.5 

49,8 

49. B 

154 
154 

58.8 
58,6 

59.1 
59.1 ^ 

6,34 CS 

6,34 o« 

0,21 c& 
D.21 C5 

1,74 CS 

1,?4 OS 

1,72 ca 
1,72 C5 

91 
91 

24 
24 

-20 

-20 

-18 
-16 

V 

—6 
-6 

32 

32 

156 
156 

160 
loO 

102 

102 

134 
13^ 

13^ 
137 

138 

Aciber^reea 
Aabor-iJreea 

Lt. yellow 
Lt. Yellovk 

Lt. Yailow 

Lt. Yellow 

"ater-white 
'.'.attsr-v-hite 

Lt. lailow 
-t. Y<^ll0B 

Lt, Yellow 

Lt. Yellow 

133 Lt. Jcs^her 

167 Lt, 'ydOQ::: 

167 Lt. Amber 

25 

£5 

16 
ID 

Lt. YuHo* 
Lt. \allo* 

i. 

Lt. -^30Mi 
Lt. oaowa 

Lt, YMIIOW 

Lt. Yjllov. 

Lt, Yellow* 
Lt. YeIlo\« 

Yellow 
Yelio* 

Lt.' ^rioer 

1' 
Vry.Ltj.Yel. 

• Vy.LtifYci, 

i;eep I^oC. 
Deep 1^4 

30S,2 
11,035 

9.12 cs 

25.94 cs 

9.82 cs 

36.6 C6 

8.58 C3 
26,06 cs 

8,67 ci. 
22,2 cs 

9,15 cs 

34,2 cs 

90,0 
507 

138,2 

52.4 93 
433 105 

2,14 cs 13 

3,87 cs -a 

2,22 cs 3 

4,8 cs 22 

2,08 cs 22 
3,90 cs -5 
2,11 cs 22 
3,72 cs 28 

r> •\ ni „ ^ -10 

4.52 cs -100 

161,8 
>olad 

282,0 

12,358 

139,1 

127.0 

3512 
Solid 

40.2 
77,5 

45.2 

7c 7 

47.7 
Solid 

1200 

43.1 

42,3 

372.2 
Solid 

160 

132 

145 

123 

144 

127 
125 

115 

125 

134 
90 

133 

7,oe Co 

7.15 cs 
16,41 cs 

1,96 cs 28 

*4»e9 cs -1 

1,87 cs 22 
3,10 C3 22 

•^ro?.a 
i^ark Brown 

Lt, Yellow 
Lt. ikaber 

Dark •'irowa 

Oraii^e i>rowa 

Lt. Yellow 

liurk Brown 
Slack 

LaTiS i>rown 

Dar^c Brov.a 

Lt. .ruaber 
i-t. Aaber 

Lt. Yellow 

Lt. A.^ber 

Greeni sh 

Yellow 

AiTiber 

Brown 

Black 

Lt, Aaber 

Lt. .«tiQber 
Lt. ^ber 

Lt. YeUow 
Lt,„ -^ber , 

Lt, Yellav 

Lt. orcRvn •• 

iilack 
Vy.,Dk. Brown 

-*'«*i 

0 
10 

2 

5 

0 

5 

0 
IC 

0 
5 

0 
20 

5 

iiC 

30 

20 

0 

20 
25 

0 

5 

0 
8 

Sedixaont 
Sedisieav 

Black sediment 

black sediinect; Cu - Slack 
/e - dulled 

i>ediiacat on ftells 

,^ 
California siei,Oi^'ih Q<?rpo*utloj 

SLiGh...uad, Mb^ifornie 

file:///allo*
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SmUKI or DATA ON imSR t, BAICa 8 aAMPLU - ZBBAIKLATXD IN CLZNiON PHI AT 90«0. AND ABOUT 90^ MAZDIM ILOI 

SolT«Bt &ifia*« W*aten 
fxttimf (ftAS 90} 

Bl(8-*tkylb*]yl} Sab-
•MU * H Mallqrl 

AlkflUaxmi* {m > 960} 
f S)( Dittkyl S«l«&id« 

Oide^l T«raphthalat« •*• 
8jt Oialkyl Salanid* 

Pol7(prop<tta ozlda) 

Alk]rlk«as«ft» (MT c 880) 
* 4$ foXjrilaarjrl m%h-
aoyjrUt*) • »% Dl«llgrl 
Sala&lA* 

N9. 

SL-106 

SL-lOt 

SL-107 

SL-108 

SL-109 

&-U0 

Al9. 
SO. 

8ii 
888 

817 

888 

81A 
824 

819 
886 

1 

880 
886 

881 

887 

Ndtabook 
Saf. »», 

48-194^ 
48-154-1 

48-196-1 

46-196-1 

48-196-8 
48-a.W^ 

48-186-1 
48-196-1 

48-186-8 
48-196-8 

4B-18T-1 

48-197-1 

Wka. 
Irr. 

7ia. • 
100»I., 
SSU 

546 
546 

67,9 

67,9 

968 
968 

250 
860 

265 
£65 

68,7 

68,7 

«. 
Via. 9 
810-'., 
889 

69,9 
69,9 

97.4 

87,4 

47,6 
47,6 

46.7 
48,7 

57,4 
67.4 

97,8 

97.8 

rlglnal 

7.1. 

89 
89 

160 

HO 

-19 
-19 

88 
88 

196 
196 

170 

170 

——- _v 
"•• '"• ••>' 

Tallev-Ovam 
TaUa«-Or«aix 

Lt.'Tallov 
f 

L«,.I^ll9ir 

Lt. TaUon 
Lt.'Tallon 

7apy,Lt. Tallow 
7i?y,Lt.TaUo» 

Lt. itaAar 
Lt. Aaib«r 

fky^.Yallew 

%a«,T«llo« 

i 

i 

7ia, 0 
100*f., 
sag 
744 

86.4 

160.4 

996 
464.3 

896 
606.6 

971 
688,8 

64,4 

59.7 

IrrOirtad-
•ia, • 
810»1. 
asu 7.1. 
73 

146,7 

99,1 

47,9 

47,6 
68,9 

51.0 
65.9 

66,1 
79,2 

39,9 

94.8 

87 

141 

146 

-81 
17 

88 
89 

191 
1^ 

«1 

90 

OvlAr 

Bark Bzo«a 
Dark Bre«m 

Lt, TaU«» 

Lt. Ai*ar 
1 

Lt. Aaibar 
Lt, Brow 

-> 
S7iiV.,ato. 

Leaa, 
Tol.. i 

0 
SyUl 

0 

0 

0 
0 

7ry,Lt.TaIlwr 0 
Try.Lt.Tallaii 0 

7ry.Lt.IaUcwr 5 
Lt. Tallow 0 

Lt. Tallow 

Lt. Aabar 

1 

0 

0 

J^aanrka 

Mpoola bMkaa 

# 

V 

^r 

Oaliforola Baaaaroli <^wporatiOft 
RiokaoBd, OaUf^rala 

UNCIASSIFIED 
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Tksa T 

WOBg SmglJCT Of OmASSB 

Saaples 

Mloropen^troMBter Peoetratioas 

Trfmh. \ Irradiated 

Worked 
60 Strokes 

rresh Irradiated* 

Working 
nes^See. 

?resh \ irraaiated 

Irradiation 
Tim, 
Pays Beamrks 

Andodc C 
Royoo E-532 
I«»xaoo TO-396 
Oallf. Ites. Corp, 50175-K 
Sow Coming K Uk 
Soooxu TaottUB Aero Ex El 
£B78toa« 3>-C 
Ho. IB5 Alaos?, Alkyl-

benseoe Oil 

1^7 
Iks 
55 
66 
85 
75 
k6 

(76) 
(76) 

8 
22 
30 

'Poo Hard 
19 
l£ 

13»» 
61 

51 
152 

81 
l^k 

99 
Uk 
56 
76 
76 

32(32) 
51(57) 

138(162) 
208(262) 
Too Hard 

71(81) 
Xkk{6^) 
ll»0(ll»») 
209 

60 
60 
60 
60 
60 
60 
60 
60 
60 

90 

no 
88 
92 
9^ 
85 
92 
60 

9 
9 
9 
9 
9 
7 
7 
7 

26 

SaspXes Irradiated at approzlnately 75^ of maziimim flux In ;bhe Z-10. pile 
at approzijaately 285'j. 

* Talues in parenthesis are tim mlcropenstrations after the worked irradiated 
saiQ^les stood for 2k days. 

For all penetration data the Texas MLcropenetroneter was used. The worked 
penetrations were taken in the mioropenetrcawter eup. The unworked penetra­
tions were taken in the original ocmtainer. T^ greases were worked in a 
alcroworker, 

NLQI A8TH 
grade Ho. Bynstratioa 

0 355 
1 , 310 
2 265 
3 220 
1* 175 
5 130 

155" 
- 3^ 

295 
250 
205 

- 160 
U5 

loro 
Fenetrati(»i 

- 360 210 
135 
95 
65 
>»5 
30 
15 

180 
120 
85 
60 
ko 

(hrust on Sorf^e 
Carust on Surface 
brittle bard gel 

Oil separation 
Oelatinous 

CAUfOBHU IBBSAHZ COKPOfiAZIQH 
SICINQK}, CAUTQiBaaA 



•IfiSiE VI 

Sample 

Andok C 
Koyoo 1-532 
Texaco TO-396 
Calif. Res. Corp. 
Dow Coming D.C. 

•BKaaasaMn 

50175-R 
kk 

Socony Taouun Aarv Sx El 
Keystone 3-C 
No. 185 Alsoap, 

benzene Oil 

• 

Alkyl-

IHPEE-HOUB CQRR06I0H TEST OF OKRA Ssss •ooKSacaa 

AIB ATMOBi'Uliia 
Fresh Grease 

Steel 
70'F. 

A 
A 
B 
A 
B 
B 
A 

B 

^00-F. 

A 
B 
B 
B 
B -
B 
B 

D 

Copper 
TO'F. 

A 
A 

BG 
A 
B 
B 
B 

A 

300"F, 

A 
B 

BG 
BF 
BF 

B 
B 

DF 

Irradiated Greases* 
Steel 

70"F. 

A 
A 
B 
A 

300-F. 

A 
A 
B 
B 

Copper 
70"F. 

A 
A 

.B 
A 

300"F. 

•A 
A 
B 

BG 
< BOUd -J 
A ' 
A 

A 

A 
B 

C 

A 
B 

A 

A 
B 

C 

' 3i6-kOuB ( JOKraeiCH HRRT 1 
CO? ATHOePHBRE 

Fresh Grease 
Copper 
300''F. 

n 
BI 
HE 
HJ 

Irradiated Grease''^ 
Copper 
300 "F. 

FI 
I 
I 

HJ 

FT 
I 

C 

Snall gobs of grease (approximately 0.^ gam) vez« placed on i>olished 
steel and coppar speolB»ns. Corrosion or discoloration was obserred 
at the end of the tlsae Indloated. 

A - Mo change in grease; no corrosion 
B - Slight oil sniear on strip around grease; no corrosion 
C - Gkrease aelted down to oily smear; no corrosion 
D - Gbrease melted slightly; no ccnroslon 
F - Brown discoloration under grease; no corrosion 
G - Very dark brown discoloration under grease; no corrosion 
H - Black stain 
I - Black, carbonaceous deposit at edge of grease 
J - Etohed 
K - Slightly etched 

* - CoiTOBlon test on Irradiated greases after working 60 

I 
Kt 

C 

^ 
< 

i 
1 
1 
i 
^ 
m 

i 1 

strokes in mlcroworker 

CAUFQRHIA RESilARGH CORPORATION 
BICHMOHD, CALIFORWIA 



yNMFlEO ..:r 

SAMPLES PROPOSED FOR IHRAEOLAnOM IM SmXilQIILS IM Z-IO PILE 
AT ABOUT 75$ OP MAXIMIM FLUX AMD 140*0. 

1. l-4tethyljuphthalene 
2. Solvent Refined Western Paraffinic 150 Neutral 4-20$ l-Methylnaphtha-

lene * Alizarin 
3. n-Heptadeoane 
4. 9-nf4}odsoylanthrac«ne 
5. 9-(2-Phenylethyl) hsotadecane 
6. 9-(2-Cyclohexylethyl) haptadecsne 
7. 9-(3-<Iyclopentylpropyl) heptadecane 
8. Poly(Tinyl butyl ether)-B 
9. Poly(propene oxide) (Very viscous) 

10, Poly(propene oxide) -•• 0.02$ Qulnone Phosphate *• Iron and Copper Wires 
11, Poly(prop«ne oxide) * 0,02$ NaphthoqvdLnone 
12, Poly(propeae oxide) -•- 2$ Naf^thoquinone 
13, Poly(propene oxide) • 2$ Conedendrol 
14. Poly(propene oxide) • 0,02$ (iuinone Phosphate • 2$ »,N«-aiphenyl-p-

phenylenediamlne 
15. Poly(propene oxide) + 0,02$ Naphthoquinone • 2$ M,N«-Dipli«nyl-p-

phenylenediamine 
16. PolyCpropene oxide) • 2$ Phsnyl Dibutyl Dithiophosphate * Iron and 

Copper Wires 
17. Poly(propen« oxide) • 2$ Phenyl Dibutyl Dithiophosphate * Iron and 

Copper Wires * Alizarin 
Id. Poly(propene oxide) * 2$ Dialkyl Selenide * Alizarin • Iron and Copper 

Wires 
19. Poly(propene oxide) • 2$ Hereaptobenzothiazole • Alizarin • Iron and 

Copper Wires 
20. Poly(prop«ie oxide)-B • 20$ 1-Hethylnaphthalene 
21. Tstracresyl Silicate , 
22. Dij[2-«thylhexyl) Sebacate • 10$ Dialkyl Selsnide * 20$ l-Kethylnaphthaleae 
23. Di(2-ethylhexyl) Sebacate • 2$ Dialkyl Selenide • 20$ l-4lethylnaphrthalene 

Alizarin 
24. Di(2-ethylhexyl) Sebacate • 2$ Dialkyl Selenids • 20$ 1-Hetnylnaphthaleoe 

* Alizarin • Iron and Copper Wires 
25. Di(2-ethylhexyl) Sebacate • 10$ Phenyl Dibutyl Dithiophosphate 
26. Di(2-ethylhsxyl) Sebacate • 10$ Phsnyl Dibutyl Dithiophosphate • Iron 

and Copper Wires 
27. Di(2-ethylhexyl) Sebacate • 10$ Phenyl Dibutyl Dithiophosphate • Alizarin 

* Iron and Copper Wires 
28. Di(2-ethylhexyl) Sebacate • 0.02$ Quinone Phosphate 
29. Di(2'-ethylh«xyl) Sebacate • 2$ naphthoquinone 
30. DiU-ethylhexyl) Sebacate • 0,02$ naphthoquinone 

California Research Corporation 
Richmond, California 

. UNMIFIEO. 


