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In 'atudying:-varlous synthetic. lubricating oils aa bdse
olils-for the manufsoturs of various greasses, it wes ob-
sorved that for the calcium or sodium sosp gresses, con-
densstion products of olefinic and sromatic  hydrocsrbons
were suiteble, : )

I. - INTRODUCTION

When sosps sre mixed in minersl oil with egitation and this mixture is heated,
grsdually the soep dissolves in the minersl oil, On cocoling, dissolved sosps
are orystsllized out. The mineral oils es the dispersion mediua sre enveloped
by the orystal struocture, and it is asaumed that s apscisl structure such as
& honey comd form is prodused. Then, there sre protective colloidsl matters
to guard the arrsngement of this corystsl structure. The proteotive mstters in
the case of ocelaium sosp sre hydroxide sompounds such es water, slcohol, gly-
oerine sugsrs,etc. - When synthetic oil -was used in place of natursl minsrsl
ludbricent investigetions were nsde to determine whether paraffinic or sromatic
syathetic $ypes of oils were more suitsble for the msnufscture of gresses.
Generslly the nstursl ludbriosnt from orude 01l consists of s romatic hydrooor-
' :;nl.' vh%:: have good soludbility snéd effinity for scaps soapsred to paraffinic
droocsrbons.- ) A

It wes_ conoluded that the condensation product of olsfinioc hydrocsrdens snd
sromstio chydroosrdons {nsphtheslens, benzens, eto.) would de suitadle. Low vis-
ocsity oila,-in genersl ve the -property of good nolubuxt{ in gosp, 80 thet,
even pon_rthlo polymerizetion olls of low viscosity would olso bo aultadle to
aske: seversl types Of gresses.

‘napufsoture

1ot .0f ™ up.Grasse,” contsining ooloiua 5osps, two nelbods
IreIgenerelly -useds. .. .
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1s. Calofiin 80aps. (calolln-srearate end
“oil, well+mixed by stirring ‘and heate
water:solution which-contains:NaOH below
‘and “heated’ quiokly. 'to-1050C with agitdatlio:

: %g‘o:be'low;, 2% a9 judged ‘by: consisterncy .’ :Then: t:

2. Fatty scids '(stearic-and-oleic-acid) are added and dissolved:in
mineral oil by heating.. At below 70°C a: slight excessi of: the . the- "
oretical value of calcium hydroxide solution,: caloulated from’the sa-
ponification value of the fatty acids, are added. -The mixture is -
-heated with agitation, keeping below 105°C, and the excess water is
evaporated gradually..- When .the ‘plasticity increases 8uddenly,‘_ heat-
ing is_stopped'an’d‘th‘s temperature is decreased to 80%C. . -~ :

But in either method, if the calcium soap base grease retalns a
trace of alkali, it is diffiocult for the grease to have the desiread
consistenoy. .~ o R B
The first method of preparation has the defect that the distribution
of water is not uniform, and it is difficult to make gzrease of uni-
form composition. e )

On the oontrary, the second method 1s very éasy and provides grease
of uniform composition. -Generally, .the consistency: of caloium soap
base grease ‘is affected by water content -to .some: extent, :the more -
water, the harder. - ° - - S e e el - :

B. = No. land 'Nd.' 2 Cub Greases

These greases . are mixtures of the calcium soaps and a mineral.-0il which
has.a viscosity over 50 Redwood No. 1 sec. at 10°C. and a flash point
above 130°C. Natural mineral oil (viscosity about 130 sec. at 30°C in
Redwood No. 1 sec.) made from Niizu orude oil, has an aniline point of
agguc ‘80 and greage of good stubility is easily manufactured using this
oil.- ST k! .

Polymerization oil made from oracked distilled waxes, which has tho same
viscosity as the above-mentioned oil, has an aniline point of about 116.
in manufacturing the cup grease froa the polymerization oil, the soap is
mixed in with Aifficulty and the soap is inolined to separate from the
oil. Thcrefore, with suoh polymerization oils more than 50% of calcium
soap of an unsaturated fatty acid, suoh as oloio acid, mibst de added in
order to produce yood stability greuse of higher ooaciucnoy. _However
the groass thus obtained doss not meet tne Naval Specificatioas in re-
gard to sosp oontent. . ‘

When 011 FEpATed by the BiEMItaEesis GOAPNEREIOA O OLeSLnes aNd aroS
matio compounds {benzene and naphrhalens) is used, a grease oan dbo made
whioh is ap stadle as natural mineral oil. The synthesis of such oil

was carried on as follows: 7The ¢ acked distillate wus D rized alons
or with benzene or naphthalens in the presence of 5% of 3, at 80~
1000C 20210 hrs.. .. .produst was 21s%illed in & yacuum of . .

hrs. . I
‘the fraotion doil bolow 300°C. 15 used as the.raw material fTox
greases. Tabdle XIX(DP))6 shows their properties. S o

Maphthalens-benzens condensation oil, to 1028090, has a-low-aniline .-
point ss ohown in Table XX(B)36 and is the suitable material for this - -
groass, This method has the advantyge of utilizing the by-product (light
ond) 4n the synthesis of sero engine oil. T

428



X-38(N)-8:

: - {el t0i1 ‘@bout e ‘
B point, ‘and 80’ synthetio oils: ;which ad-anilire; points ‘of the same order
‘were: prepared from' the condensation’ ‘of;:thei cracked: -distillate of paraffin

‘wax Wwith' benzene,: toluene. cyclohexane, naphthalene and benzene, ‘or naph—
'thalene and toluene. : . . : .

The synthetic ‘oils: had pour points belcw ( ) 6o°c., 30 it was possible tc
prepare-good cold proof greases from them.. It was.found that naphthelene -
and benzene, and, naphthalene and toluene condensation.  oils were the most
suitable:- In order-to obtain the lowest pour point of the naphthalene
und benzene condensation oil, ‘it was .found that:a ratio- of: 15 'parts naph-

g)(m:;.ene t.o 85 parts of benzene by volum.e was req_uired, as shown in Figure
B 3 - v R

2%- of anhydrous a.luminu.m chlorlde ‘

complecely dissolved by heating et ajout 8(>°(':6 rour parts of crncked,_dia__
tillate from waxes (boiling from-150-C to. 230 'C.) to one.part or aromatio
oompound. wore dropped in and kept at a high: taemperature.

Thenthe ‘aromatic oompounds ware completely condensed with the 8racked
distillate and a-50% yield of oil having a pour point below - 60°C, wes
obtained. . (When 1.5% of anhydrous AlCl3 and 0,5% of anhydrous ZanCl, were
used, doohlorinntion of -polymer was very aasy.) .

‘The propertlea of "No. 4 Cup Oraase" mde from this synthetic oil are
shown in Tadble XXI(B)36

D. - "Moblle Grease™ for Controllable-~Pitoh. Propellers (Known in Japanese
Ravy as "No. 5 Orease™] :

It is nooeuary that the base oil of this greese have a high viaooaity

(115 3. U. S. at 210°F). Using polymerization oil oracked distillate or
‘{ts condensation with naphthalens or na chulono and benzone,good results
wero obtained as secon in Tadble mx(n)

Alusiniux stearate, sluminius oleate, lead oleate and glycerino aro added
t0 adout one third of the synthetio 011 to be used, hoatod to about 130°¢,
with attendant stirring. After the water prosent ia evaporated and the

of the soaps in the oil is o‘c)‘plou. the remaining two thirds of the

nixing
oil are elded. Xesping at adbout 130°C, ths nixturo is woll ugituted for
3=5 hours, then m grease is cooled to 80°C

2. Y » [ "
The base oil used {n this study was a oondonnuon o1l of oraoked distill.

ate Of wax with naphthalene and benzebe. Table XXI1I(B)36 shows its
properties.

huy uld- were added to about one third of the oynthetic oil to be
used and the mixture was hested whils stirring oontinucusly. After edd-
‘approximately -20% watsr -solution va‘a’ch containsd the caloulatsd
amount of udlul hydroxide at adout 4LO¥0, the teampsrature was graduslly
raised and the water oxuponud. Caloium scaps were added at about 130°C

aAnd then 000led to 120 rosidual two thirds of oil ang

429



X:38(N)5

ENCLOSURE (8 36:,

:takel

n-: rasturing this gresse, one. of the mos
the oil./be:weakly scid:when mixed: an when:f:ree;. fatty: I8y :
5%, good results were obtained:’ But; when'the amounts’ o .
delow »Q'.2$,::;,the1ris&'qbility‘;;waa‘xnot%only::vbad'.',‘but'_chei consistency.waes’
inoclined to_ insrease. . Although: glyoerine:was ‘effective in:providing:heat
stabllity, exoess glycerine. had a: tendency. to:increass:the. consistency. "

Consequently.the quentity:of:glycerine ‘is's very: significant . fadtor.:

F. - Msgneto Gréése’!Sq-celied ';ﬁt;;'L'z'Gx‘eése" ) "

" Generally, . the menufascturing method for this mresse was as. i'bildié;

About 20% of sodium aoaga of oastor oil were sdded to the minersl oil and
mixed at more than 200°C, The properties.of the bsse 0il were::

'Flaah polnt.....;;..... -.;ooo;'nn--;;;o.:; ﬂbs‘. 17°°c
Viscosity in Redwood No.l sec.. over 200 sec 8t 30°C
) _Pour point o.qco;10000'_‘_-'3"_.*_.....'ooo-_."3owv(be ﬂ!)_.
Mineral oil used wes a - refined distillste of NIIZU crude oil. of whish
the properties are ss follows: . -~ - . . o r o :
Visoosity in Redwood No.l sec..... about 208 at 30°0:
‘Aniline point (oc)l‘-di.oooo-of-‘o’"..o-o‘i-.-\oo--’f 5
Flash point 8:0) 'o’-ooiucoooo.o-o‘oo::unci----.-..j 183
Pour point ( ) coo..-oo-o-oén.{oo;..-o--.o‘-o"boa',"’

This gresse slso conteined the s odium s0sp of sebstic seid whioh formed
from the orscking of some ricinoleio soid.: . AT e e L

In enother cose the mixed sodium and cslofum sosps were used snd hested
to 1709C, Then studies were carried on to determine whether oils of
eithar paraffinic or nsphthenic structure were suitadle for riog
this gresse. This work showed ‘that the polymers of oracked wax distillate
wers 0ot sultsdls for prepsring megneto greese, because the csstor oil
sosp separsted. i

Toble XXIV(B)36 presents the detoils of the gresse preparstion from the
oondennupa oil, ) )

Although this is an excellent cold-proof grouo. o5 the teble shows, it
»ill be noticed thit some sosp separates from the oil ot thl:dropf )
point. However, the stabllity is improved if the osloium.oleate {1li)
end glycerine (0.2€) sre added Tadle XXV(B)36 shows the rosults:

Thus, when the visooaity of oil is sbout 200 Redwood No. 1°'seo. st 30OC
o0d its sniline polat Ls below 90, the paphthenio oll is excelient as the
bese oil, dut oll with en sniline polnt sbove 90, bowsver, is not auiteble.
Therefore, this method wes tried using o:mvs-poigo.wxaf' u-utna{;-»»m
synthetic olls, eniline points of which sre 90-10S, were used with mixed
sodium - sbd-selolum-sospe-of -Tetty-scids;-{ stesriv-snd-olels):~Tas-resulls
show that these were aultable msterisls, ss seen-in Table XXVI(B)32,

¥hether cestor oil or other fetty soida sre 10 be used, depends _upon the.
aniline polint of the dDese ofl: the ono*ot.-uslu"nodlu;»:g.:mtcr
oll or fstty scids wers gensrslly edded .in retio.of.ons thinrd: =t
aloersl oil used, end sepoaified by .adding -20% s0lution Of the 0elou=
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‘csloium’ soap’snd ‘glycerine were sdded and heated to 1509 ‘after
he remsining . oil '~wasf'.q§id_eq.~':_i After hesting -for 1,5 'hours, the -

8s:000led quickly. -

“mathods:of A’ B for "Cup'Gréese” manufecture are very sstisfectory, and
.one: of the'most: suiteble synthetic lubricants’ is.the sondensation oll of ole-
{5_-!‘!98{)'}@:‘qﬁghtha;pfne';qnd ‘benzene," ; - : s

r:6old-proof gresse {"No. L Cup Gresse”), the best bese oil 1s the one which .
de ;bylii:,ilandonothon'; of ‘orscked ‘wax distillate (boilinz from 150°Cto2300C)

rease);

or : eas en; "‘bollméiéa't'ibn% i)x"ddhc:t"ql‘ﬂ olefines is un-
;suitable:dus ,:qia‘oaﬁ‘aepa:qtion.d‘- It is necessary thet: the- properties of con-

_densed 01l be ‘88 follows: -
Visoosity in 8, U. 8. ‘Bt 210%....ccnes . ..125
»‘n‘.lm‘ polnt (OC) . 6.-,_-.. L T T T T Y below 15 )

Yor -*Rocker Afm Gresse™ ("No. 6 Gresse™), polymerization oil is unsuitable,
but. condensation-oil of nsphthenic charaoter is suitadble. - )

For *Megneto Gresse™ ("No. 7 Gresse”) using the soep of cestor oll, the pro-
perties of suitsdle synthetio 04l are as follows:

Viscosity in Redwood NO. 1 860.ecseess..8bout 200
Aniline point (°C) , below 90

However, if sodium stesrats end sodium oleats are used, the oondensation oil
which has en sniline point sbove 90 is suitedls.
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FRCLOSURE - (BJa6°

Table' XIX(B)36"
'PROPERTIES OF.SYNTHETIC OILS .

: , Materials | Temp(°C) | Time (nr.) | AlCL; (%)
Polymerization oil of *| Cracked distil- |80 < 100 ' | -. 8 ) s
paraffin cracked oil late of wax - IR - BN
Condensatién oil-of —|-—Fraction-botting—|80~100—|-—8 . 5.
and benzens . 250°C of ‘distil~

: late of wax -
| veesaseesese 80 _ SRR

benzol ceeeis 20 R EHE T
Condensation odd of Praction bodling |80 -~ 100 8 s
paraffin cracked oil fraa 100°0-250°C ' .
and paphthalene ' of distillate wax

naphthalens .. 20
Viscosity (Redwood 1y00c.) | Aniline paint (°C) Pour paint (°C)
w0°c | 30° 50°C - us -15
&0 | 785 L 65 . =2 )
527.8 | 155.8 8s.1 - 954 -25
$65.8 | 200.2 95.4




Xu38(N)-8

Cracked dia‘b:ulate bo;\.l:lng fran K
1009 £0250°C 62 ‘Waxes ;eeess; 80
Raphthahne ..0.-0.0'0. eevene 10
mml .oooc-ooo;o-coo -cooco l.o

Viscosity in ‘
Redmd no, . 9318‘

526

o1 B
X S
. 0,08 -
Order
: . ¥o. 1 ¥o. 2
Symtheticoil. - , o 0 7.1
Cslcium stearste a’ 2.7
Calciom stearate o : 9 42 )
Propertiss of Oreasss Order
Sl S w. 1 ¥o. 2
Worked ccoaistency at 2350°C ® : 0 20
Pres sl {S) . , 0.18 FX"
Ioter -0, o b . wa | 12
i 3.0 2.8 o
R 0K S *
— o R .




X{38(N)-8

TabLe XL )36
PERTIES: 0

Synthesis®

Properties of Prodact’ .
| vas. 4n 8.8.3. st 20%F

Viscoaity index--- .
Specitic gravity 0?1
| Anfline point (%)
‘Pour podat (%) "
Supenificstion valne
Acid value Tt
Composition of Grease
fyotbetis il .
Aluminton stearste E e 26 | 18




<Table;XXIT(B)36.. .
'+ COMPOSITLO mmpsarm

IXIaRCNYLE:

- |- Napnthaleas ane benzens |.
| | .condensation ¢
- (B)
“ Cracked distillate
go% oz“.;"‘;i"’% v
RS el B Eaapeairen B
npmmn- voveneses 3 "mpmmm tevevee 3
R Toloens - evscsncessses 17| BEONZODO coeirsoonee 17 
D g |8t MEME, L LE
o i 20, t 0.5% mng 1 0.5%
148 ‘ 132.4
. I &b -
& ‘e
. 162 15, °
e -£3
[T)) D)
aymthetis ofl (£) Q. i
Oxleim stecrate (£) st b
Caletom aleste (£) 8. ’
hw ps of Oressss W ®
[t pum ) 0.8 w
K o 5% ) *
N R 23 (w0’
srninnd YT L) 20 (s 2°c)
- S Y w’o"ﬂ,, ) we wé
- | sstsatering pess ) © nai
| #ren sttt (9 - oy haddd
weer 0 L8 o
e = e e
Sebllity oL or
. q.,... X ws 6 hee, Wupareiwre



X:38(N):8

| “Broperties of Materials|:

. %hditio}li
of

| Synthesis®

“Viscosity in 8.U.S. at 210°F

Viscosity index

" Anfline point - - (°C).

Flash paint . (°C)

‘Pour point. - (°C) . .

Acid value

of

Synthetic oil ,

Calcium stoarate

Calciom oleste

Sodiva stearate

Sodium cleate

Glyoerin

Propsrtiss of Oreass

Appearence

Deopping point

Worked ocnsisten R
at 2& T 388 ,
P -

8|8

oKk

i

* For both eonieass

Yo
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RESTRIGTED, X+3B(N)-8.

ENCLOSUMS(BIZE

Tabh mv(B)36-

o mphtmane and bhenzehe
: - condensation

‘| - Gracked gistillate of wax
m 150° c-zao°c eadessesss 80

-'“aﬂlmm 00..00:..-...-- 3

' /BONZANS sevecosscsoessesses LT

sEﬁ-

‘Composition of Greass L o
Synthetic il i (£

‘Sodita sosp of cistor ol | ) . .20

Note: mixed well st 200°C, and then quickly cool

“Properties of Greass ° '

 apearsoce. | gt brow cdlar

Dropping potnt (%¢) | - - 1 ams

s Wﬁ"tﬂ"f&k mmmmcmuutncx;- used

8

ar



Properties of Materials

COnditinm;g -
“of - .
mi_'.hcsis’

crackad. disti]late o!.' wa.x .
.;vtrom 1509C-230°C - e

-ocoob»o

. Viscosity in

"V;Vait, 10%. - .

Redwood hld. ‘L sec.

. "3000" ,

Aniline point

BT

Pour point -

(oc) -

Flash point

o

cwouumot(irom

Moﬂ

Sodium scsp of

castor oil -

1848 -

Caloiun clsate

1.0

Gyosrine

(£)

0.2

Properties of Gresse

Appoarence s

o)

Dropping point

.!orhdv conaistenay

e i s e

st 250°C

- 0°0‘

i

Sodidifyirg point

= 40°0_
(%)

Pree alkali

e, P—

‘eormm

+ g Sk wotemetions, Vim0 6 e, Vemparetere e S0-AGPD - 48 of A1y
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X=38(N)-8

: hla'hf.halme nnd. bmune 41

 Ceiied AL TiTabe b .
fronlso" to of ‘wax

. --ooooa--ua.ct

- ,__l!aph?.halens seceive 5
Bonzeno csscoccocee 5v -

Viscosdty dn’ :

»Wodlo.luc. e 1% >

| Antiine potat T Tho i (OR)

| ashpotok ... .| (%) .

wunno! Grease
R mucu

1

a{sgga

75
75
&9
" &P
0.89

‘Sodioe~ oleste

~ . Calcium~-stesrste

cdd--abngo
M
Propsrties of Oresse

slslsls|s|s

" mocth textures

Dropping potat (%) ) 649 -
sistensy “as 25% ‘20
MY« - 7w

Tres Dty asid. - (f) 0,35

x

s
”‘“_m"'—-r t!-nlib. mn&Mu
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X38(Ny=e:

%57 % 80 TO 80 90100 -
POUR POINT BENZOL
VISCOSITYAT 30 G, IN REDWOOD NQ1 SEG.
ANILINE POINT -
(AROMATIG COME) / (PARAPFIN GRAGKED OIL.) emmn 2110
"MEAGTION TIME s 3 HOURS :
THISOIL I3 A RESICUAL OIL TOPPED AT az0°c.

o Fegure €(5)8 .
VISOOSITY POLR POINT AND ANILINE m,vr
FOR NAPHTMALLNE-BENTEXY CUNDESATION OIL
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