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et al.)9] V=533 3,852,207 7Ie=o] k. SAHOIE BN A@UHE =EE(Bornte)d At
g o]gste] Atstel digk AYAFE FSAHeT. & gEHF, EEER. W. Dornte)o] "wlAlfe] Abs}',
Industrial and Engineering Chemistry, Vol. 28, p26, 1936% zxslet. AAHoR A7 Z=HE

A1 17149 & Abaolth. A7) ZAdE 100g9] 9ol 1000 mlo] 0,5 &8t AP ® HaFEtT, A v o
B BN AlRAA, 100ge] S AT 0.8 mle] Fujrl AEE T, 9o A7E YA} . =
(kerosene)@} &34 F< Y ZE|U|o]E(naphthenates) 2] E3Eo|t}. &34 F4 UZHUYOE &
H ABAA ) ~(crankcase) 299 H F& EAS AEHYo|H(simulation)dttt. Eujz=e] &
I 2o F = 6,927 ppm; 4 = 4,083 ppm; ¥ = 80,208 ppm; 7t = 350 ppm; 541 = 3,565 ppm.
A& 100ge] 29T T oF 1.1g9] OLOA 2609 80 L] Eo] o}l HAZg|Z 2 AN YU El Q-F A o]
bispolypropylenephenyldithio-phosphate)o]t}. SAJdo]E BN A& A& ol
ede] Wgs SATT. 1 gHo AAE S8k Alte]l AAY Fho] Erhe AL
Epdith. gk Akt bAAAES Zhe wlo] A 23 4 FFEA FAe w13

- T
4 Aelt.

oft
>,
B
oot
A
_}J_‘

(zinc

)

¢

olo
==

of
ol

to

OLOA" & AB#E o2 bo]E(Chevron Oronite)®] S24HESl 2 Zupo]E §3H4 74 (Oronite Lubricating

0il Additive)®] ¢Fojo|t}.

QR FAeol glolAl, dt olde 4B Wolx 0o BRE $4F ARALS 2 7401@ 43 247
Y 3 o

(hydro-processing) Z/F+ &4 A= 53 a8
|

flask) A1B(AZ 28 (Sturm) Ag)l I3 ARE 5 slrk. gols *£T0H7P & woj~ 2.9
Bog A AR me iR A 2o A9 AR Wiae e 73% F@AE g 4
oA el wE BEINE ATIHHA x| HATNAE ARES DAL, BH A HEe] HAS W
A& Zlojtt,
ot@% x;_]

& o] ede] ofdy HE ofddI o] EFEo] BT 2Xo|th. ASIM D 611-01be old¥ A&
=48] A8 AgEE Wolth. o WE defiERel e oA HE }L 240 ot o) &3

i
to
e
1o,
ofo
ol
J
o
H‘r(“ ! }1‘
£
R
ﬂu

H(solvency) S tigFd oz e, oldd Ho] 18 4

9 Faelel glold, &% Wolx 299 ofdd He & wolx 299 10T FH HE(m/s)el o
Espe] WshEE Fe] gk U Faelel glolA, &3 Wolx 2.9e] opdal Fe 100TAAY B Huo
Fowch Ak, 9 Fadd S gt gol EdWh: obdd A, F < 36 x

| Qo)A oldd Heo &
Ln(100CoN A9 &4 HX) + 200. = thE Fddol JdAA, T4 FFEA A9 ofddd HL& 88T o], &
= 95T o]Ato]t}.

A% A% 9 RN

AE A3 D kA ASTM D 892-030.% ZAHET, ASTM D 892-03& 24T % 93.5ColA &2 o~ ¢
T AHE S84 AF 54& SAHTT. o WS AFHoRE AF Y 2 AF IS Hrtete FUE
ATgTh, 24TCoA FA" Al oA 5 &< dA3 FEE FUE Bol¥i, o%F 102 Bt AXAA
o F 712 FAA AF FYmDE SAHIHEA ). AF A& WA S o) ATEY, AF o
A FHA SAdd 93] ATHTE. 93.5TolA AMEE F29 Al 2dE& AHE3te] AldS THESTHEA
D). 28y, 43 A7re 1208 dEA7th, ASIM D 892-03 <=4 I110] thale], AFo] BiEil 24T E
Ztel & A 118 FYe AlETE AREET A8 ool Al 5EEdt X I3UVIE Eoldal, olF 103Et
AANNG, AZE As 2 AR S A S-S nl 998 Budt. 953 E4 24 444 fA4=
A 1, 1T 2 I ZHzbe] diabe] 100ml olske] AF Adak 2 A I, 1L, 11T ZHZel diste] 0 mlo] 7% <4
4e dutd oz Jhd Zloln, && Hojx 2d EE T F5A FA AE A UE 5 Fo.
FAdel oA, T4 FFEA FAE ARl 4 SR ARG 28 wEe AF AdE den. dF
AAlde] Qlo]A, o] 50 ml °l&te] A 1 AF AFE 251, o5 50 ml ©]dF EE 30 ml ©]te] +A]
1T AF AFEFS zta; A3 Lol o5 50 ml o]ake] A 111 AF BEFS et

AF BAL Aol Hlolx S dEA ME TE F XN, AFAAAY HIE T8 2dE # Jdv. I T
deofoll AolA, T4 FFEA FAE ofF A2 AFIAA WA AFAAA L £FEA Fon, dnkHoR
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[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]
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0.2 =% ol3te] AEFAAA S} £FAt. 221}, B} i% AEE ZAY F712 7]|E Ho] 2~ %1% xgsk
=4 F53A FAE AF A4S UEd ¢ gL AE ] Jo] o2 Aej& 2 U(silicone o0il), ZHota
o] E(polyacrylate), o}33d Z&|H (acrylic polymer) 1 Z20 22y :(fluorosilicone)olq.

7154 FA(EY 23 FA4, 34 7% 74, 2 AF FAS 22)E AT[T]) Aste] wols Pl A
AFEEE AR AR A A, 553 ASkAl, AlAl(detergent), ¥AHAl, §%3FA(fluidizing agent),
upzk ANAA, F2 WAA, G A (rust inhiitor), AFSHA, MAl, HeE FEA(seal swell agent), dlwf
B OH7MA, FA(extreme pressure(EP) agent), &%Al, ZAAl(colorant), MMAA, AFJAA, 5& &
254, gHA, hHskA, P2 o5 TFEE o)FoX TdA MEEHE HUMAE xdet. 4
FAdelA, FaFe] Aol hrte] HIAZE wWol~ 2dH £FE Ve FAE AT "FEF'S o
st 2398 47 98 875 = Foltt.
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B 4+ k.
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E, =g dadHz, Eeojaiddl, $438 AEd-oATd 3T A, /\E‘r(star) Z oA ] %ﬂ*ﬂ%ﬂ"
kv
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= }
@ a0 B SN HEGES B

[e]
Al(diene) A& T Hao] avd gF 5 Aol OPLH < HAE ol
B ] .

2
g
ofN
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5
o
El
D
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D
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N_m
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>
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ol
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Ly
2 of{ rlob oo
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2 2 b

W020061021460ﬂ 71;@ oﬂ A/ L-Eg 3 £445 A (interpolymer ) o™,
A= Holx el = EF(hard block) % Ho|x & AXE EBZ(soft block
o} AXE BEL 3l EE2Z2H0 ¢ we ko FuEEA| (comonomer ) S ¥}, I UE 9
A= AFAE US2006025266000 71 vlel o] 1-4C o}m AL ol AH|E WhEkA], 12-14C o} A AL o A~
wEEA 2 16-20C oA A olzHE WEFEARREEH fHlE TEFAE XS ofaEAF d&H
Ao, A7 FFEA = 20,000-100,000 GEO FHEAFS zb3 1 FHY o)3te] nEke dEkxE ¥ 3}

L ofy
m, O o rlr foh

it

o]Fe] HE F7F e Asl(gellation)ot &2~
THe A& 7”\/\] 7] ] HOH g~ A% EH(morphology)E WA, F53 AapAe] d=2zs &
243} Yx&dl(alkylated naphthalene) 2 &4  FA(phenolic polymer), ZdEladHolE
(polymethacrylate), @3} npo]AS¥ W3=(alkylated bicyclic aromatics), B]ollo]E/FrteolE &5
A o ~H 2 (maleate/fumarate copolymer esters), WEIZHHo]E-HH 3| ET = F5 A (methacrylate-
vinyl pyrrolidone copolymers), Z~E]@l o ~¥]|Z(styrene esters), Zz]Fwz o]E(polyfumerates), B]d o}
A e o] E-Fulglo]E  F5 ¢ A (vinyl acetate-fumarate co-polymers), ZEHOJEZS] UdZd oxHE
(dialkyl esters of phthalate acid), 2@ H]d olAH|E FF3 A (ethylene vinyl acetate copolymers),
2 LUBRIZOL(ETHYL =¥ #|o]4), T+ ROHMAX(Degussa TIW]A)I e FhdZQ H7/ME FadAZ5EHe 7[E
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it

gatshAl, MAl, Bes WEA (seal swell agent), = A|(extreme pressure(EP) agent), WvlE H7kA, &

ar3hAl, 2 A (colorant) B ?}jﬂ]i o]Foxl FolA HdEE s o] FA Y A
7VEg ST AA-AA @A = T FEEA FA 2= T diEte] 2 WA 25 S Fe
224G, AA-2AA HW71A= LUBRIZOL, ETHYL, Oronite 2 INFINEUMZ} 2-& H7bdl 394 25E 8o
Al T4 = Ak, v AA-AAA H7EA 7 EP0978555A1¢0 7] E o] ST,

ut

237
BAAE B8 23 A =t 34§54 2 85T PN 284 Fa AE wE v o)
Ae BN 98l F2 F5A FANA AgEn

&3] AMEHEE FIE EAkAle IAA(lipophilic) ®©&k44 Z(group)t A4 7184 IAFA 715
ZE] A 7= FtEEA ol E(carboxylate), ol ~H Z(ester), o} (amine), ©}7]=(amide),
olW1(imine), ©lv=(imide), 3‘Fo]|=FA(hydroxyl), ©olHZE(ether), oIZA|=(epoxide), FEEEH2:
(phosphorus), OﬂiE]E 728 (ester carboxyl), <Fte]l=]=(anhydride) Hv YEZH(nitrile) S
(class)¥ =+ Avk. IAA 71 7% 2d &S A7) S8 gvraow 70 WA 200709 BFAUAR
o]Folzl BAMow FEjuw Ee FHALE F AT 54 Vs =977 A8 oge Aeker A
gl A EelolAFdl(polyisobutene) 3 22 E#]&#dHA(polyolefin)S F2t=E T <talo|=g|=
(maleic anhydride) =¥ EAX¥ e~ Ao}t (phosphorus sulfide) T FZe}o]=(chloride)E A g3},
gdxg)st &, ZglolW(polyamine), o}¥l(amine), o€ SAlo]=(ethylene oxide) 53 #Z& AJefoz Az

sho] AzEE A4S wHT

o R BAAFAN, 34 FFEA FANN AnHoz AgHE B
1

C(polylsobutenyl succinimides) @ FA|Ulo]E(succinates), &7 o

o
—o‘ N
Emf

ot

)
%

alkyl methacrylate-vinyl pyrrolinone copolymers), €7 wElTHeo]E-t]YdZoln
E FZ%A(alkyl metacrylate-dialkylaminoethyl methacrylate copolymer), <Zwelmeo]E-
2= dEelaEYolE FF 3 A (alkylmethacrylate-polyethylene glycol methacrylate copolymer)
F2olu = (polystearamides) & XEF3TE. T4 FFEA FAGA AMEEHE dF 29 7IRF EAHAl=
ol =(alkylsuccinimide), SAJUIO]E o~ Z(succinate esters), ILEX}= O}“(amide) 2wl

(Mannich) €171 2 QI FEAZFEO FAAE 233, dF 5o ZEoliaRdHd silon -
oA Z ol (polyisobutenyl  succinimide-polyethylenepolyamine), Z&]o]AFEld af/\]” o ~E| 2
(polyisobutenyl succinic ester), ZgoliaFHd Jo]=FAMA-ZFqdAE o (polyisobutenyl
hydroxybenzyl-polyethylenepolyamine), W|Z=-3lo]|=FA|Z2H E ¥ Y o] E(bis-hydroxypropyl phosphorat
e)olvh. 4 FF4A FAdA AP FAAQ) EAAAE o £W LUBRIZOL 890(F3i PIB alolw] =),
LUBRIZOL 6420(aL¥%-#}7F PIB <4lojw]=), 9 ETHYL HITEC 646(H]“5 43} (non-boronated) PIB <Alo] lE)cﬂTﬂr.
WAAlE 4 A FAel AFSEE EARA-AAI(DD H7RA #7)

= 718} H74Al, ol LUBRIZOL 9677MX$F Agtd 4= 2lem, A4 DI

uh o Hx

e W ol & oo > 1o
(3

&

3
i

£

»
O

A
R o)

(
=

A% ARE] fA G AR S
A7AE AR AHEE 5 ot
!

ety oz W HB g(ditg oz g olsh)S zie AMEAHA T AHTAYA Y E3E, vdZsHl= 1o

2AAE T Ho|2AEY o2& EFE] T4 FFAA FAldA EAHAIER AEE 4 QT

AgE FaAlE A mF e HUHA dY Sdo A alEAY BAME 5 Qlojof gt A= 0.01 WA

30% W E o]E Aol BE 39 mH °ﬂ§ EM, 0.5% WA 20% B, 1 WA 159 B9 == 2 WA 13%

WHWAR 24 F54A FAdA SRR EA3)

o= = Z{

fFesAle a2 54 F54X FAd AFSET. 43 fesAle oY &3 tdxeHE28 xEgstt. ¢

Oﬂ ]EJ =& (8-C13 ¥7hs (& ol9 E£3HE)9 oltjdo]E(adipates), oFAZo]E(azelates) 2 Au}
e = o]o] ZetE)e] ZEo]E(phthalates)E Ea3ch. 27 o]Abe]

(
%O]f‘f} e 9 ‘qoﬂi‘iﬂiiﬂ E3=(71d, "gd oltdelE & tdd oA olE F)o] EI AHgH 5 9]
t}. o]9} #e ‘:'1194 d 2= oftj¥Ak(adipic acid), obA Ak (azelaic acid), % Al¥4k(sebacic acid)9] n-
oE

Q

S (n-octyl), 2-olE@ 3 A (2-ethylhexyl), oA uld(isodecyl), @ EgdA tlo]~H Z(tridecyl diesters),
= i‘%}"i(phthallc acid)9 n-H"9(n-butyl), o|AFE(isobutyl), HH(pentyl), A (hexyl), €
(heptyl), =€ (octyl), =" (nonyl), ®l¥(decyl), HA (undecyl), Zu|(dodecyl), @ EZud tjo2H
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E(tridecyl diester)& X&3t}. T4 FFEA FANAM FEIAR AMLEE VIEF oA 2H2EL Henkel
Corporation® EMERY Z&oll A A|Z% EMERY 2918, 2939 % 2995 o ~®H|Z 2 HATCOL 2926, 2970 X 29999} 7+
2 ZEo|xHEY,

A

\]

8 FTEA FAAA AMEE F e Ve FFAES EEota ™A (polyacrylic
acid) ¥ 4§ Zgola¥#olE(sodium polyacrylate)9} 22 of=28A F3A|(acrylic polymer), Union
Carbided| ] #|2=¥ Polyox WSR¥} -2 o€l SAlo]=(ethylene oxide)®] LA A, King Industries
o 5] Az DISPARLON AQ Algj=e} 2 2B AIHEAE R @ ~(carboxymethylcellulose), E#H|d &3&
(PVA) (polyvinyl alcohol), EzH|Yd I E¥|=(PVP)(polyvinyl pyrrolidone), Zr&-3(xanthan gum) = F-o}3
(guar gum), EZA7FEto]=(polysaccharide), ¥7hsolv|=(alkanolamide), E2olv|=9] o}l (amine salts
of polyamide), AFdoz WEPHE odd FAlo]= - eH(hydrophobically modified ethylene oxide
urethane) (18] Rohmaxoll A A|ZE ACRYSOL Al2]=), AgAo|E(silicate), @ wlo]FH(mica)$t 2e L
(filler), A#7H(silica), AEFZ 2 (cellulose), FE ZFF(wood flour), Eol(clay)(F7]Edo] 2
b 2 Zgo], ® Zn)d R @AW (polyvinyl butyral resin), Z#]$-ulg #@l@ (polyurethane resin),
ola ™ #Z (acrylic resin) @ olZA] @A (epoxy resin)d 22 #z FIAS Ed3. 5549 & o=
E Zgol4aR"d(polyisobutylene), LEXSE H&H o ~HE(ester), HE ¥ (butyl rubber), =#3
(olefin) ZE A, =gdU- r4‘f’ﬂ(styrene diene) TA|, ZzdEla o] E(polymethacrylate), Z=E]&l-of X
H Z(styrene-ester), 2@ Z1HEAl(ultra high viscosity) PAOelt}., B Hota oxvHEe o
Priolube® 3986°|t}. 5% EAS d1 Fe A Al EAAS ALsy] st 2 dE=A PAOZE Al A&
2 5 Q. B wAMe] J1e® "ZaAEA PAO"E oF 150 X 1,000 mn'/s o]4ke] 100Te el BH HEE
Zh=

2
bt
)
i
ot
o>
2
9,

o

o2 JHE A
b NAAE T4 FFEA fFAldA deHor Apgdn. A wbE s AW ofvl(aliphatic
amine) HEx o EA)3} X|HFE olWl(ethoxylated aliphatic amine), A%< X|HWAl olw]=(aliphatic fatty
acid amide), A= JtEEAAH(aliphatic carboxylic acid), X¥W= 712824 o ~g Z(aliphatic
carboxylic ester), A|WZ J}252A o] 2H Z-o}u]=(aliphatic carboxylic ester—amide), ]”‘}— E ¥ o]
E(aliphatic phosphonate), A= X 2#o]E(aliphatic phosphate), A< E]QEXAFUYo]E(aliphatic
thiophosphonate), A%< E]Q ¥ AW o]E(aliphatic thiophosphate), X o9 EE Lo 33ES ¥
etk A Ve debdom Hojr o g9 wA dAE EISt AFH =
At TS st o] AWE s2i B FFES dEUol W AIA AlxH AWNSH

ety

o2 jEAe) @
274 7)7h fle

m

JPN
ol
)
I

& N-AH= Flol =2 71H]-%]3kA] (N-aliphatic hydrocarbyl-substituent)”} A4
Jol &= 3lte] A olMEd ExFE zta, oF 14 A oF 207 B4 4AF HYES 2= N-
2 ¥E slol e 27 -X] 3 HoﬂE}Q o}dl(diethanol amine) & FAETE. vz jEA e ® T} % P
9 dadHE, 4= 59 CENWAX TGA-185 & A glx AupAale] FEAE o 2HZE, oE 59 UNIFLEX 1803 =
TR, F A¥ E5F+= Arizona ChemicalolA A zFoh. vz JEAA = /\}%Q—E 7€} R HFAES OLEONO] 9
S AAFE= AEE RADIASURF 02 wHujE= ZeAE 2w-9ao o] E(glycerol mono-oleate), HE}ole] 2y
-2l o] E(pentaerythritol mono-oleate), R AZH|gF R -2 o o] E(sorbitan mono-oleate)®} &
B &Fdo]Eo|t},

npd AAAE N-AWE slol= g2 -8 A7 ALE stol=m b 7)7F glE Holx shite] Az opAEd
BxgE zhal, oF 14 UjA] oF 207 ©A Ak MSE ZE Aok she] N-AWF stel=2 -8 t]o g
< ofql Bl Hoji ghife] N-AWF sfol=2 -3 Eguddl tolvl(trimethylene diamine)®] Z3HS o
W2 EgEeh. eoloh e whaE JNAA 2ol e FIHARJA A AMS wwEIWE 5,372,735 %
5,441,656°] 71A1% o] 3l

f
_1>4r—u

i

vpg JREA Egreel E uE dZs (1) sdeAY Fold stel=sA] L4 7] (hydroxyalkyl group)E°] 7zt
2 WA oF 47 SAYAE s, AWE7|7F oF 10 WA oF 257 ©AYAE XSt oA FE sto| ==t
7] (acyclic hydrocarbyl group)?l ok stute] T](Slo]=FA|d) AW 33k ofFl, H (iii) sFo|=FA
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HA717b 2 WA oF 47e]l WaAAE E@ehu, AWE/7 o 10 WA o 257
stol=27b ]9l Holw shupe] sholmBARY A% ojutEw] EFo 7
A =Gl B FAA AR AL DFEANE 5,344,579 1A= qleh,

e AEAL E vE Sdas sy stdEs 2, o7
A T

a)
[x
T e
59

T8 FFEA fFAAA o2 AR EE 2]

7%= RIR2CH- 7]o]al, R1 % R2& 747t B4 os 1 Wx] 347 g4 dAE £33 43 = a2
7lelar, 7] R1 % R2 Wl ®4& Azke] F 7= 11 WA 350lv. duZd Ze & &9 1-
methylpentadecyl), 1-ZZHEZ| AL (1-propyltridecenyl), 1-FIEEzZ] dlAd(1-pentyltridecenyl), 1-E&
A d et b Ml d (1-tridecenylpentadecenyl) T 1-vB]Eg}d|Aolo]l ZAd (1-tetradecyleicosenyl)©] o}
2 AP EES AR FYvbsE Y &ERl Ve &8 e A& o AxEn. (& W, EP

0020037 2 Hl=53% 5,021,176, 5,190,680 % RE-34,4595 #H=3sle))

s A Age Audelth Telt, miad AWAZE SR S8 old, F4 FHEA AL o

1.25 S=%7bA1, olzddl ¢ 0.05 WA oF 1 %] st} o]l vk MAAE £33 Zlol,
224 AAA

T2 QAAE T4 FFEA A E3EIO AFE HoAe] w vE ZFEfzolnt. o9 e s
o}&(thiazole), E#|o}Z&(triazole) ¥ E]olt]o}Z(thiadiazole) S Xttt o]e} 2 3§E] o=
Egjo}=(benzotriazole), E2lEg|o}&(tolytriazole), SEEgo}ZE (octyltriazole), oA E glol=
(decyltriazole), EE|XAE#olZ(dodecyltriazole), 2-7ZE WlZE]o}Z(2-mercapto benzothiazole), 2,5-T
WA E-1,3,4-Flo}t]o}&(2,5-dimercapto-1,3,4-thiadiazole), 2-MFYE-5-3lo]=27PHE]Q-1,3, 4-Flo}T]ol&

(2-mercapto-5-hydrocarbylthio-1,3,4-thiadiazole), 2-H I E-5-3}o]| =2 7T E] @ -1, 3, 4-E] o} ] o} = (2-
mercapto-5-hydrocarbyldithio-1,3,4-thiadiazole), 2,5-H] A~ (Slo] =27 E] 9)-1,3,4-F]o}t]o}=(2,5-
bis(hydrocarbylthio)-1,3,4-thiadiazole), =2 2,5-H] 2~ (Slo] =27 U] E] 9)-1,3,4-E]o}t] o} (2, 5-

bis(hydrocarbyldithio)-1,3,4-thiadiazole)2 X>3%Fdtt}. A Al (open market)oA] o]&7}&3k ole} 72
Felo] HA AAAE Cobratec TT-100 2 HITEC® 314 H7FAl 2 HITEC® 4313 A 7}A(ETHYL Petroleum

Additives, Inc. A|Z)E ¥33ic}.

H]—ﬁ' z{l

WA 2 dgeA AREsh7] g E tE Jue] A HIHAE Edeth. dFo] wAAlE md A oA
Aot F4 SR FANA F83 A dEE ExFtEEAA(monocarboxylic acid) ¥ Z@|ItE &
AF(polycarboxylic acid)elth., AEs Ryt 525k o2 Sthk(octanoic acid), ©lZHH(decanoic
acid) ¥ XdZHt(dodecanoic acid)olth. H@gr ZFt2HAAe @R (tall oil) AHAF, &4 oleic
acid), #l=#ik(linoleic acid) &3 #2 Ao =2RE AAE A 2 o] FA|(dimer) R A& (trimer) AF
< XSt ol ZE FH HES vt AH A22RY JA o)&rksEtH, dF &Y Humko

4
o
=

Chemical Division of Witco Chemical Corporationol]A] #|Z% AF3E HYSTRENE % Henkel CorporationolA #|Z%
H 4E ENPOLE wvjs] = o)A D AlEA] Ateltk. 24 F54A fFAldA AMEEr] A & vE F8% 3
e HAAE dAd F24k(alkenyl succinic acid) ¥ &Ad &4lAF FE(alkenyl succinic anhydride)
2A w17, oS 5 HESZ2Hd$5 A tetrapropenylsuccinic acid), HIEZFZ R LS4 FEE
(tetrapropenylsuccinic anhydride), EIE&dlAd& 414 tetradecenylsuccinic acid), EHIEZH A 12
= (tetradecenylsuccinic anhydride), #AFEAL S A4 hexadecenylsuccinic acid), FAFHAIE
& (hexadecenylsuccinic anhydride) S22 A", ZEF8F(polyglycol)H 22 4=
71914 8 WA 247 ©A AAE 2t @Ad A9 Sk ol ~H 2(half ester)7F EE
Agst WA= 100C olske] ofddH A BallE A ofFl EAFOE =
AxHZ, FFE, 4 9 ol59 EFER =3

o] 2005 10€ 259 = EHUE H|=E3 11/257900¢] mAl= o] Qlivh. 718t 25k
AAA = oelE o}l(ether amine); AF X2Ho]E(acid phosphate); ©}¥l(amine); ©l
(ethoxylated amine), & A]3} #H = (ethoxylated phenol) % & A8} &S (ethoxylated alcohol)¥ T+

Z o E A3 (polyethoxylated) 3}gHE; olw|t}=® (imidazoline); o}W] =444k aminosuccinic acid) Hi& ©]

of §EA & Lk olsh L& FHo BASES YA BEoL o gibsHh WA EFEE S

Fﬂa _1

Ay L
o>
o

ull
fiio
tlo

)

o
. oo
prL

-
(6o S 4o

O
= w©
o

>

ol
ol

o

e o
(LT
o

e 2
o
=)

b oo
1

o
Y
d 2
>
b
O
e
fo 2 1>

[e5
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AFsk ksl E B Tl E3] dlEA @4t3 Al (phenolic antioxidant), &S o}wl alk3bA] (aromatic
amine antioxidant), =3} #=A 343Al(sulfurized phenolic antioxidant), QAo HEA IAAEHA
(hindered phenolic antioxidant), 3% 3 =2 B 9l (molybdenum containing compounds), ©}¢d Tt g
Q¥ 2~H0|E(zinc dialkyldithiophosphate), % 7] 322=3}o]E(organic phosphite) & X gtt. Aolg 3
go] gatslAl &3]l 5 AlgSEU. HlEA A dZ2E o] E(ionol) FE AAF el = (hindered
phenol), 2,6-U-HE-HEH=(2,6-di-tert-butylphenol), 3% F &3} #H &= (butylated phenol)E2] A &3t
= 2,6-t-E E-FE-4-v g H & (2,6-di-tert-butyl-4-methylphenol ),
4. 4'-H AN ~(2,6-U]-E|E-FEH =) (4,4 -methylenebis(2,6-di-tert-butylphenol)), 2,2'-w&&d(4-wE-
6-E]E-HE#H=)(2,2 -methylenebis(4-methyl-6-tert-butylphenol)), &3 HeEad-7tw Zgdzd A=
(methylene-bridged polyalkyl phenol), 4,4'-E]Q B~ (2-wE-6-E|E-3E5|)(4,4'-thiobis(2-methyl-6-
tert-butylphenol)), 2 x| Ao} 32 FE3} dHEs xgsir}. NN -t-AZ-Fe-p-#ldAt]o}Tl(N,N'~di-
sec-butyl-p—phenylenediamine), 4-o]AZ2Holn|=-t]Hd o} (4-isopropylaminodiphenyl amine), |E-43=
gl o}wl(phenyl-naphthyl amine), 2~E]#d3} t]#do}wl(styrenated diphenylamine), % 1&]-<Z3} t]ddo}
W(ring-alkylated diphenylamine) W3aZ o7l dilksiAle]l o224 AFET. A FEHoAo] QlojA,
US20060258549°1 715 mis} gro], Aakstal= 270 ool Sol, dfut ool ol#uifl(bidentate) = A4
ol 9] (tridentate) ZZH= HW/HEE 27] o] Fol& % FIt=9} A8, A3 e AFE ARPIHE o]de
sl o]de] A3t AElE Zte w54 EE af ol T2 s o] oY &I fUIeS IRE H/E

[e]
= §7)15% WY EE(coordination complex)S X33t Zu]a &AlslA| o)),

S,

73 A FAA g2 5 JdE AA d &=, Kirk-Othmer Encyclopedia of Chemical Technology, 3
ZF edition, volume 14, 477-5263|o]#]ol] 7]<¥ nie} o], Ex2FYo]E, AIFUo|E, dFEgolE, ke 4
AYolE 3} & 1973} H (over-based) w44 AlA| o t}.

3
i

& o] W¥E A{At w53 F/HE US20030119682 A1l 2 US20070057226
2 B8AY dEE ol o ~H E(aryl ester), IAIE & oHE(long chain
alkyl ether), ¥¢Z o= Z(alkyl ester), ©Fa 7]9F o] ~E|Z(vegetable based ester), AB}AO]E of 2¥|
Z(sebacate ester), dE(sulfolane), A3 HdZe(substituted sulfolane), 7IE} AEH F=A], FHUoE
(phenate), olt]jdlo]E(adipate), =T AMH EF(oFAEA 2HoolH ol E)(glyceryl tri(acetoxystearate)), o©l
Z A8} 72 Y (epoxidized soybean oil), o|&A]3} olmlx @ A(epoxidized linseed oil), N, n-F¥ ulxzl
$3Eoln| = (n-butyl benzene sulfonamide), AW &g]$-dleH(aliphatic polyurethane), Z@o|2HZ ZFE
o] E(polyester glutarate), Egogal 9= FrE ol E/FFEH Y o] E(triethylene glycol
caprate/caprylate), TI¥Z rjo~H=Z ZFFElo]E(dialkyl diester glutarate), W&FAA] (monomeric) 7}4
A, T&Ad (polymer) 7}AA H o ZA] 7}A4Al(epoxy plasticizer), TSE X &#|o]E(dioctyl phthalate),
fxd(dinonyl) ZEHoE TE fdA ey o]E(dihexylpthalate)$} & ZEHO|E 7}AA, EE AA-,
- = AA-sh Z87]1%54 UEH(polyfunctional nitrile), #HU]o]E(phenate), % o]&9 Z3tolt}). ¢
of AFg 7taAE AFAY o5 T AEE F U= VIEF TAAIES S AH(glycerine), EFAEA
=9 Z(polyethylene glycol), YyFd e o]E(dibutyl phthalate), % 2,2 4-Egjdd-1 3-AgyE E=
o] AXE]H 0] E(2,2,4-trimethyl-1,3-pentanediol monoisobutyrate), = Tlojhxyd XE#o]E(diisononyl
phthalate) & ¥3stn], ol ®F= &v] Ao &sj¥vh. LUBRIZOL 7033 22 7|et HWeE BaA®E AHEE

A

g]
g]

T A

etz g/ 29 AJA

thorsl deje] 3 sk uWnlRE(antiwear) Z/E+E =9 H7FAl(extreme pressure additive)7} 74 57X
Aol AHgE 4 du. dZ+= gslo|=zZ7M Z]Addlo]=(dihydrocarbyl polysulfide); 33} &

(sulfurized olefin); A 2 3 7]Y(origin) 2579 33} XPAit o 28| Z(sulfurized fatty acid
ester); E#E](trithione); 33 ¥l #=A(sulfurized thienyl derivatives); 23} HZ
(surlfurized terpene); C2-C8 F:=2#|¥(monoolefin)®] &3} 2] W(sulfurized oligomer); = wj= A
FE3S] Re 27,3310 71&" A 7L 33} Eiels-Alder H-7}=(adduct)oltt. EFd2 e Be T E3)
3 ZYo)|aFul(sulfurized polyisobutene), &3} o]A¥-"#(isobutylene), &3} fojaid
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[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

ZIHSd 10-2010-0025527

(diisobutylene), g3t Ego)AFdd(triisobutylene), [=PN ==t E Z 24 9o = (dicyclohexyl
polysulfide), tl#ld ZFg]d3o]=(diphenyl polysulfide), Tl¥ld Z&ds}o]=(dibenzyl polysulfide), Tl
=Y ZgAMlo]=(dinonyl polysulfide), ¥ U-HE-} ¥ Eg|dvlo]l=(di-tert-butyl trisulfide), T-EE
-3g g Egdgol=(di-tert-butyl  tetrasulfide) 2 U-HE-}¥dg  slgtdgo]=(di-tert-butyl
pentasulfide), 7|gle] &Egt&E3 e r]-gHE-RE Zgldylol=(di-tert-butyl polysulfide)?] ZE3gH&Eolt},

23} olafddl B U-HE-Rd Efidyte]lnol 29, 23} o]

AREA D Owd Egdstelme) 2%, 33
509 0 oMd Edstolme] £gst 2o olsh ge Admele] Fu§ vrkwAl W/EE FAe) 2T
of E AgH & v}

230 E(organic phosphonate), 7] ¥2¥Uo]E(organic phosphonite) % 2 o]&2| 3 A= (analog
)3 22 W W A o & vrtR H/EE S9 JA7HAE AEE

A Al A ARE-E % =

e, 4 SR FAA & AdH od B uintE H/Ee

,464,549, 5,500,140, % 5,573,696 nA|E &S F3ir),

S I R

2 FFEA FACA AR = e olEd FHo AT 2 AL bR 2W/%e 59 H7HAE 6B
,009,913, GB 1,009,914, US 3,197,405 H/%+= US 3,197,496 71<d el I A
o, dutygow o]e} T FAEL FAXRE] Q4 phosphorothioic acid)e] 3fo]=ZA|-%]%k
(hydroxy-substituted triester)¢} 57| ©}Ql4F(inorganic phosphorous acid), 32X
(phosphorous oxide) W& FAFolA dhglol=(halide) 9t WHEAIA A eSS AA S, Ay A
o] AAARl Fi& of¥l e Fo|EFA XF ofFlor FIAA AHHET. F

T de o2 FH QAR 2 di Ut g/Es S99 HAVHAE shel=
substituted phosphetane)2] o}71% (amine salt) Hi FFo]=EA] X3k E] @ ¥ A ¥ EH(thiophosphetane) 2] oWl
o 2 <lak(phosphoric acid)®@} E] 2¢14F(thiophosphoric acid)e] H& olxv|29] olwldS F33ic},

AELAA

,
]
=

AFAAAE 3 F719SS 9t A4 5SS @A A A, avHelr] e AFIA
A F7/NA Adel A gt oz wAof 3t} oo wEw, AFAAE =% Ag 7 %o #d A
HA Aolt}. S vhg FEAoR FAFT: S = P1-P2-P12. 7] FEAoA, P1& AEFG HAS 1W 4E
olar, P2= AFAAAY WA, P1,2& olg7te] AwWAdHoett, 1WA 9 AWGHEe 19y FH5

o] ASTM D 1331-89(A17} 2001), "FHEAdAl & Fd = AAA "o <93

SAEY. & 29l ¥ste], pl& AFAAE H7leh] de) 4 S FAe mdeld.

AFAAA L] dze T4 F5EA FAt TFA 24T HA 93.5T E5FolA Hol= 2 mN/me] =% AFE Y
Bl AFEdA A oltt. trekst e AZAAAI nHEFHI 6,090,758 WAE O] Art. AFRA] AE]
QA= 27 B4Fx GA 27 ME NS dAs ZAAAE SHAT. AGe AT A dn= 18
A EFEiYHd A54Hpolydimethyl siloxane), A& AFAAAY, oA A o] E(acrylate) 7F A A (A
Bz AgE AZAAA BluA] mEAE AgE AZAAA S]] 7] vlE EA U gIe @ = A
Za), ZYdrE A4k polydimethylsiloxane) 3 Zelol€=ll =& (polyethylene glycol) lHZ(ether)
2 o ~H| Z (ester) o]t}

= sy 54 Fue] 9 ofdfielA FFALES YEhY] st A4A e R AREET. 33 ¢
= 74 FAH(leak detection)®& &olstAl o}, A QUL Aol F8A AHEZre] FEHS =), ol9)
& FAA e d8o o2t ¢tEfHF=(anthraquinone), ©°}*(azo) 3}%E, EZ|#Hd-w|e(triphenyl-
methane), HZ# S (perylene dye), ZEo|n|=(naphthalimide) ¥5, @ o592 EgEo|t}. EX Iy
o] ¥4 AEE vHEINID 6,165,3840] wAF o] Q).

44 o

A wiAlel A HrbEe et om dEStAY SejA7]7] Al doldt FEjel H7HAl FA7IH M Al e
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[0108]

[0109]

[0110]
[0111]
[0112]

[0113]

[0114]

[0115]

[0116]

[0117]
[0118]
[0119]
[0120]

[0121]

[0122]
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o

o] FF AMgET. dWkHoR FA FFEA FAE Axs7] A8 AMSEE BE H7MA di71A 49 34
A gl HAZEFE 0 WA 40 F-H% ojjofor strt. d FE] dolA, XA 2L US20060201852401 7]
=9 3 g Sa2RE fdE R A "@sked AAlely, oA F4A oA 100TAA °F 1.0
WA 3.5 m'/se] AE D 50 FH% oldte] wo HWAHL 2w, 3 F olye] AZFuderd 5AHL 2t
4 2 0.30 ol3to] WaFEHsES X et

T4 FTEA FANA AFEE F UdE IE ol 29 FX Y I1F o]~ 2, A9 1IIF Hlo]~ 2
A, GIL "ol o, oAz} Mi (petroleum wax), Z8]L¢3S#H(polyalphaolefin), Z&] Qe Y-S
HA(polyinternalolefin), IM-EE4] Fd T3oE=ZRE o 28um3 L#A(oligomerized olefin), ol2~H
2, goz=eHzZ, Fg&(polyol) d=HZ, X2H|E oxgZ, &3 Wk 443} ]ii-ﬂrﬂ‘ﬁﬂ, g o]
= = H3 At daEH 2 o=

5 EFEolt. 53] $9 2] wiE SA4E e Jew ¢

g

sorbitol) % D-TFrYE(D-mannitol)® 7W¥& Al<(open-chain
Hz, 2 (b) m=IFEFF/AHE US20050032653 Alell 7]<=H
(carbohydrate polycarboxylate ester)©]T}.

ok
=
WS US20040242919 Ald]l 7]s® HoAk 3slue] 7t2&524% g9l D-
) 2 ¥ (cyclic) A EFES FE3H3F o=
7} Z E

Rt =0 E

B b ats= 3297T(625°F) o]+ A% A3} (auto ignition) =% % 28 X Ln(100ColA e ZZAx) + 80 9]

A=
go) AE ASE 2 F4 EFEA AAZ A9 9, o)A 37 4 444 fAE 423 3FE
2RE Az dolx oA TFHw, A7 B4 F4FA #AF A Axdel AT WA, R G R
AozRy @ JA(sink)E 714 Az Ul 9e AYsE wAS TF, 4 EFER AAS Aese

% WSS ASTM D6352-04¢l ol&f A HT}.
b-d-Mell ©] &t &% @A B (naphthenic carbon):

ASTM D 3238-95(A €17} 2005)% n—d-Mell 93+ S JZelA e 4 =437 98 AT},

G2 S ABdA ] T == seld:

&2 3 AlmA Y] w2 getde] AREAS 7)A EEH}EZWTJJ(GC)S‘ 23 S4ET. GC(ET2 2A
wEH FYFA (capillary splet/ plitless inlet) ¥ &% o]23} HE7|E TH|¢ Agilent 6890 E& 539
0)E gslpid dis] w9 Ts EZ2 ol2sl HEA](flame ionization detector)E THISIL Ut}. 37
W Hls el o ©sleA ERES wEshy] fE At o ARgE e vE A A ARS AR
gtk A7) A9 Agilentell od] FgEE o= &8 vk, 100% #HE A, 30m Ael, 0.25 mm 1D,
0.1 1= AF FAIt. dgo] @A 71A(2 nl/E)olal a9 F717F E4d g da=z AREE.

g2z FaEe] &lEe] 0.1g9 #d ARE et A7) ARE olgste i FA HoA 2 T &
S 2t v desithd, AREA Kolal iy o] gleuzbA &S srdstar, olF GColl FHEth. W
g AEE A4S g o5 T aWS ARl sttt

Z7] €%: 150°C (W €7 WA C15 esf4irt EAgthE, 27 L5353 50Colth)

HAAZF: 58 = 3T (peak) 7t Yol £2H A S 714,
H

<
<
F AYE Ba NI S SR voesw oo
5

o] Ao=iy w2 s afdoz 2. 5
A wE2%-mgty 939 §& AIbE AAs] fdE ¢exl ;: E—fr% T e r EMgY. AU EE
S 5 FE59 Polywax 500 Zgjolgddl(LFetsnto] 923+ Petrolite Corporation® ZH-El F¢)o] mAH,
T a9 A (Agilent B Supelco) ZH-E] 918 ASTM D2887 n-y}&}a E%O]E}. B7] BES FY oldel &3
. xR EE BAorHE F£HE IAHQ HolHE ZAHE AP #&] a8(resolving efficiency) g HA
Ela=

el Aol EAGThE, =29 sy 9art 2 EEEw, AR EAEte tE w@slrA JHENTEH &
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7hA oF

=

=

<ol
9
7HA oF

=

N
‘%4

e
=)

F3}# ). EZChrom
HS

hyA

o] g-3fof

AlQl(gain)

%_24

=

=

i

100%=-
ki

o

=
=

)

73

(baseline hold)

o) oy
s
=y
2=

I S A-NRE =74t

o}

o

il

a

7

2]
AL A7l/2 i)

=

] @A A-Del ¢

Aot
ol A

=

65,0009] A Als YA E3}(digitization)
o]

oM H-E Al=7HA

| A

E(deuterochloroform)] 5-10%2] A]

260,000 ©]7%

ST
X

- ]

3]

p

L

4

C. 6.0-4.5 ppm(=#H)
x3h)

D. ASTM D 2503 el =

E A4E AARE FRAA o] 2ee)
¥

3 F2=

a

&
A

=
=4
£

A2} NMRell &)

<
T

oA Alej=aL, A
Aol 12 ppm]

Al Al
0
Al

A
2.2-1.9 ppm(ZHH (allylic))

=3 29

1.9-0.5 ppm(

4
A=, &

gl
A.
B.
4.
7.

[0123]
[0124]
[0125]
[0126]
[0127]
[0128]
[0129]
[0130]
[0131]
[0132]
[0133]
[0134]
[0135]
[0136]
[0137]

JF

|
A

N
TH
xR
alil

o

2] %‘r

=1
=

E W (trans)

Hld 2l dl (vinylidene), Al~(cis),

2y} (alpha),

=

=

)

il

B

KR
=

G2 NMR AlLE A el €]
"717':"

[0138]

;ot

B
G
o
Y
#
T

)
L

(trisubstituted)}

Hewlett Packard 1050 A]g]=

At
AE

7!

=

18 &
=

=
e

H EZ}(tetra)

p

L

E(tri) ®

T, —

HP 1050 Diode-Array UV-Vis

[e]

%
ddd

Quaternary Gradient High Performance Liquid Chromatography(HPLC) A]

Al o] 29

HP Chem-station®l

[0139]
[0140]

il

=K
i
53

o

o

N
il

o]
o)
o

o] 93 HA} Hol(peak electronic transition)”}
Z17] v)= A3} (delocalization)ol] ¢

ok

=

=
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ok
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o

ﬁo

A
)

s}

I HPLC-UV7} AF&¥ T}
gl (naphthene) ¥ 7}

A

|

5!

=i
=

=
-

3t API 11

ST
X

al
=+l (naphthalene) Abo]ol #F
o] 22}l (baseline resolved)olATt. 272mmoll A EA ol

3L E]

PE L}

P2 AEAAA

HPLC-UV X

[0143]
[0144]
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o))
il
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ok
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]

il
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a

A7} Beer's law L

to] Ago=
X3 Bl EZ(tetralin) £2 3H3HE0] 268mmel A LEF

°©

3

A}
hal

=
=

hyA

272nmell A

p

L

5

°©

=
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|
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=

R ¥) Ao](transition)ell

tol oiEf 268nmell A 9] E
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3L

o

[0146]
[0147]
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7he TR E A
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el g

=
=

=
=
+ Rainin
=i

pud

10g9] Al
kel
7T}, 265nm

PR

g

Yol dlmeld 2ol Alzd ofvli A ey A™Rl Semx22.4nm 1D 7H=(guard) el

8-12 nAE ol AZ AT} AdxFe] 27019 25emx22.4mm D APo =z F

313

Foict.
%

[
ey

°

=i

35S Waters Aln|E3 &
B X

A(bulk) ZHE g

o]%AF(mobile phase)2E n

H

A

=

=

ST
X

<
T

, ©]
295nmol| A ©o]F 3 UV
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[0158]
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D 20072 AASHANZE HAH A,

B} JASHAE, NRel 98] Aom shve] WEs VoS 2te W £39 BE BAES A 574317
9ale], T D 5292-99 HFwlo]l W F o] 500:1(ASTM ¥ AA] E 3869 oa)e] HA &4 wAES AF3A
t}. 10-12 mm Nalorac EEHZ AFE3F 400-500 MHz NMROIA 15A17F &<t Wh3-(run)S 33t Th. wolxgkel
o & tAgstar XS AES7] 918te] Acorn PC A Z2 o] AREEHIT. RESFol g A S5t
S(carrier frequency)S W73l A= U335 Wk o o|n| X33l ol AxE

(artifact)& AT, HA| AFEH] o F&Hd o] AAEYS FHFowH Ll
8] FFE A

FIMSe] o3 87 ZAE:
v

AstEct, 0 BE Exle] EXE FINSE AU}
E 3
[e)

185 = A%k 0.1 mg)e] Wlo]A 2ULS YXAA 1F ZFBE

58 FUGIT. A% BEEAT|C oig 1y Z2Bo] R AT FHE XA, oF 10-6 E20|
A g9Ee A BRI A B 50 WA 100C 5= 40 WA 50TlA 500 &= 600C7HA TRBE
71483l A HFEA7IE 10d & 5x9 HFEE n/z(H%/0]2) 4094 FH m/z 10007FA] 2709 = ATt
A BFREA7|= 248 d3PAI7F AFEMicromass Time-of-Flight)o] AFEFHULH. EE 3gE Helo ok
g QIAE 1,002 73t $239%7F 4992 SAHEAJT. £59 A% 2AEQLS shte] " 2 ERS
A =S FAE AT

S Wo]n AL Azt 9 AFoldt fro] BEXFLE zhs EAIE FINS o8 SAstdt. Hold 4o BEX
sfeg zke EAE AEFESES, Sd9, 2 SIS ER 42 ¢ Ao B HEEgEe] £9A W)
o] QoA e oz EATTIE o5 FINS BAoA 4-EX3E=2 g AHolth, v &4 o]
2 oM gFo] AFe dorw EAL HS o5 FINS M 1-EX3E2 FHE ol FINS ¥
HqowBE 1-EXIE, 2-EBXIE, -EIXIE, 4-EBXIE, 5-BIIE Z -EBEIEL FFM St
NVRell o]k &#¥ o] F%s wja, HPLC-UVel o3k F2% B3I 33haS W gho] S8 o] QoA Al
ZE3EA VTS ZE BAY F FE%olth. vl WEEIFE dFe] SAHA v 0.1 FF% ol
2 7, AF29ed VTS 2 B4 F FH AN ALEnE AL FA s o st

et

AERIGHE 75A8E 2t EAE G (monocyclic) Ev §3F thE#(fused multicyclic) ¥38F ©8l4Aa
7l(group) ol AY HE= st o] el AFAE EFe ot FAE Rttt AEEIEHAVE AYAHoR F
oo]de] XA A 5 vk, fEAQ] A2 oo AGEAE FAR AFEZEF (cyclopropyl), Al
2" (cyclobutyl), AlE=2#d (cyclopentyl), AlEZ34(cyclohexyl), AlE=Z3E (cycloheptyl), Hl7la}
o= =21} ehall (decahydronaphthalene), <EFSto] =2 3E (octahydropentalene), (HEFHIZ-6-Y)AIEZ 84
((pentadecan—-6-yl)cyclohexane), 3,7,10-EZA|ZFZ2IA AL ZH3,7,10-EYA|ZF2 A HAE |z, d7}sto]
= 2-1-(A et 2-6-2 ) U Z 2l (decahydro-1-(pent adecan-6-y1 )naphthalene) 52 X33},

i

~

BeAlZ23ed 7154 (monocycloparaffinic functionality)S Zte 4= 3 WAl 77 ag] &4 @dd
23l &8ha 7] (group)§l oWt 4 = 3 WA 7l 18] ©A9] d(single)d] @3 23} g3t
(group) & A|3HE ot #A5 oJu|gct. A ZF=2detd 7= skt o] XA degsow X3kd A
. "F A 2 oo AFHAE Xk AZFEZZ I (cyclopropyl), AFEFE(cyclobutyl), A ZF=3Y
(cyclopentyl), A28 (cyclohexyl), AlZZ3E (cycloheptyl), (HEFEZ-6-Y) AlZ2AH(pentadecan-
6-y1) cyclohexane) 5= ¥3}3t},

galei a7 7R XEE oud 1, s 3 A T L
2 X35 ojugt Exfoltk, d FEoA §FE thsd 3 g
AlZF23Ea 7] it o]l AEAR duFor XkE ¢ Qlrh. tiEAQl 2= ol %
t)7}elo] =2y a2 & dll (decahydronaphthalene), <E}sto] =23 @l (octahydropentalene), 3,7,10-EZA|EZ3)

=
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[0160]

[0161]

[0168]
[0169]

[0170]

[0171]

[0172]
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A el ZH(3,7,10-tricyclohexylpentadecane), gl 7}slo]l =2 -1- (e u| 2H-6-Y) 3 2Hall (decahydro-1-
(pentadecan-6-yl) naphthalene) <& ¥ 3&3lt},

R4 274 5444

FAE o F2 FEAAE B WA A E FE S e 34 E4EAE o]l ARFHu &9
. T4 FFdAE 48 A, 22X = fFegE(sport utility) = Ev Efy g2 Auld HXHth
GE Aes e T4 AT T3 57 S5 s a7 S4% A8 Zell #8350

& Al o

3l7] a5 2 o] Fdo] dig rlAgHAQl AEEA AFE .

AAd 1

270 "o~ 2Y4& 1000 psi, 0.5-1.5 LHSV 2 660-690°Coll A Pt/SAPO-11 ZwjitollA wd mHE 7]9H(Co-

¢} A 7]¥H(Fe-based) MM EF4] gAE Fio0]A4A 3 (hydroisomerization)dte] Al

2~
23 SUd FEE AAAT7] dE AxE Holx edES FAaAYstaL, ofF I

FIMS #2418 %43 n Azt @& 2433 A (Micromass Time—of-Flight spectrophotometer) FellA 3% ¢l
d WE7)(emitter)E FI 95 98] 32¢td Carbotec 5um W&E7|9e. &5 #

g =
BHE 5 FE AR ASEAnh. TREE B 10T £E& oF 50ToA 600C7HA 7= ATt 270
e 2l wolAa edel i Ald At skl & 110l Z]AE ] 8k

£ II
ANz EA FT-XXL-1 FT-XL-1
Az 714 IUE 7|6k IM-EFH g~ (3 7 M-EF4 g~
100CaAMe] A=, mm /s 2.18 2.981
HqE A 123 127
fF5d, C -37 -27
=% WIS E <0.1 0.0128
e Sy3 <1.0 0.9
FINS, %%
Sl 93.2 89.2
1-E¥35 6.8 10.8
2- WA 6-EE3}t= 0.0 0.0
A 100.0 100.0
NEZdEE 7lEeAS Zte F(>5.8 9.9
w2k
Ry ARy o "HEAEE[>100 >100
et 6E
FaraloA X: VI = 28 x|101.2 96
Ln(VIS100) + X
TGA =N (Noack) 3|84, =% [67.4 48.0
Lo 3urd Izt 72.8 40.76
n-d-Moll 9|3t % YEHA &4 [2.87 <5
Ht FAFH 324 357
AN 2
Mol 4 FFFA FAe Aoldt E3Eo] AAld 19 FT-XXL-1 % FI-XL-1 Hlo]x 2U& A}&35te] A|z2E
ATk, ol 2 EFFES 24 Y 54& & 1119 293t
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[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]
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F 111
AR, S SAFA SAFB SAFC
Holxa o9 FT-XXL-1 2 FT-XL-19]|FT-XL-1 FT-XL-1
3=

2% Hol~ oY 96.15 96.15 97.05
ZF% A% A 4A 0.9 0.9 0.0
3% DI H7HAl 971 A] |2.55 2.55 2.55
3% s ZsA 0.4 0.4 0.4
Z2% VII 2 PPD 1.1 1.1 0.4
A 100.00 100.00 100.00

SAFA, SAFB % SAFC EF%& 4 F%% ol3te] A3+

0.4 TS Zhet),

ole} @2 3719 el

o

= 3|

Aol EAFL # IV 71AH o] 9t}

At g 7, SARCE 2.4

F IV
&4 ALk SAFA SAFB SAFC
100Co e A=, 2.56 3.23 3.11
mmz/s
A= A 153 157 135
old@ A, T >88 110.2 111.3 112.1
-18Coll A 9] BEH|<390 100 190 160
= H%, MPa.s
-30Cel e B=3|<1200 270 500 510
= A%, MPa.s
ol e 39 Y EFE dode dE EAY F& ofdAHE eI, AR oust HEx4 it
Al Ol SAFCE 129 ol o] M= A48 zhet),
AN 3
209 IM-EF4 Fdl Hlolx o] FaxglE ZUE 7wk AM-EF4 S2z2HE AxHUY. ole e
2712 Hlolx Aol EAJo] ; Vol Qofxo] it}
FV
A 54 FT-XXL-2 FT-XL-2
100°Co) A1) A=, mn /s 2.362 3.081
A% A 123 124
SE=H, C -39 -43
T WSS E 0.0205 0.0043
> S99 <0.1 <0.1
FIMS, %%
Sl s 75.3 72.5
1-213% 20.7 23.1
2- WA 6-EF 3= 4.0 4.4
A 100.0 100.0
AE2uEE VeAE e F|24.7 27.5
21
ReAlgzaetd of "HEAEE|5.2 5.3
e} \&
koAl X: VI = 28 x|[98.9 92.5
Ln(VIS100) + X
TGA =9 (Noack) 3|43, =% [63.1 31.1
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[0184]

[0185]

[0186]
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o 3ubd Qlxp 65.5 36.76

n-d-Moll 9J3 4 Y EEA 4  [3.86 4.83

B BA 329 381
/\1;\] Oﬂ] 4

)
=)
=
e
to
e
)
N
ul
of
Y
ol
&
o
Ho
2
=
>
>
>
oo
oor
rlr
pot
i)
o
>
>
o
et
N
)
2
Ll
>
>
oo
ol
2
ot
ot
ol
4t
=
)
S
=
=

A4 /s o]Fe] 100ToAM e 54 H=E A7) Al A= Ag FEAE Hrskdn. el

F VI

ZAHE/54 | A1EEH COMP_SAFD COMP_SAFE SAFF SAFG SAFH

=% Uz 61.00 0 0 0 0

A oY

%% Ik 36.15 98.04 0 0 0

A Y

=% FT- 0 0 98.935 96.635 0

XXL-2

Zeg% FT-XL- 0 0 0 0 98.935

2

=% DI A 2.05 0.75 0.75 0.75 0.75

7HA 31714

== wpz 0.5 0.3 0.3 0.3 0.3

NEA

4 AE 0.3 0.9 0.0 2.3 0.0

A= 3SA

% 5 0.0 0.0 0.0 0.0 0.0

7 sHA

=2 VII 2 0.3 0.9 0.0 2.3 0.0

PPD

=k AE 0 0.01 0.015 0.015 0.015

A A A

=20 3 100.0 100.0 100.0 100.0 100.0

100°C ol A ASTM D 445 |2.73 3.26 2.44 3.35 3.16

o TAH

=, mmz/s

AL A4 ASTM D 97 133 130 215 129
2270

354, C |ASIM D -54 -54 -45 -60 -51
5950

-18C A ASTM D 252 240 102 126 200

o] B 2983

€= A

E

MPa.s

FAAE/E Al g COMP SAFD COMP SAFE SAFF SAFG SAFH

A

-30Col e [ASIM D 2983 |930 860 240 270 510

H

5= Hi,

MPa.s
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obd @A, C |ASTM D611 72.8 91.5 109.6 109.6 114.9
o18}x, C  [ASTM D 92 144 192 196 192 214
sHEA0 (WY CEC-[39.5 11.1 11.0 10.6 3.5
A Z¥/200C), [L43-A-93

= 3%

T2 A ASTM D 130 |la 1b la 1b 1b
4 B ulR|ASIM D 4172 | E(shudder |0.48 0.43 0.40 0.45
(ball wear), ing)

mm, 40 kg

k7, ASTM D 664 1.9 0.43 0.67 0.65 0.70
mgKOH/g

AF ASTM D 892

<A 1, ml 40/0 10/0 0/0 0/0 0/0
A 11, 20/0 40/0 30/0 50/0 10/0
ml 50/0 0/0 0/0 0/0 0/0
A 11,

ml

7] W& DIN 51381

30x% 1 2.10 2.31 0.25 0.20 0.12
7% 0.88 1.44 0.05 0.07 0.05
1235 5 0.47 0.82 0.02 0.02 0.02
3% 0.29 0.46 0.01 0.00 0.01
183023

3%

w5 5

T‘]%

23} kA CEC L-48-

A, 160C, |A-00 HHd 3 -4 0 -8 0
964 7t B 1.4 0.7 0 0.1 -0.1
AKV100, % [¥3& (W 104 51 3 4 3
A%E7E, z7)

mgKOH/ g

9= 99

=7t

2R/ Al g COMP SAFD  |COMP SAFE SAFF SAFG SAFH
3

Ak obg A |CEC  L-45-A-

KRL 20717+ {99 2.41 2.88 2.42 2.81 3.16
g & KV 1.1 9.7 0.8 16.1 0.0
100, mm /s
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[0189]

[0190]

[0191]

[0192]
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140°C, 24

Al 253t D 892 70/0 50/0 0/0 0/0 0/0

ST D 892 40/0 60/0 30/0 40/0 10/0

A% =4 DIN 51381 1.99 2.24 0.21 0.18 0.22

I, ml 0.79 1.26 0.11 0.03 0.02

A% =4 0.41 0.69 0.09 0.00 0.00

11, ml 0.28 0.37 0.08 0.00 0.00

B

4025 F

1] %

I

31 %

183023

5-9%

295 K

3%
= AR o] 379 A F5AX FA(SAFF, SAFG 2 SAFH)E d9)Zel HAEEA, m$- vaxsg 2o
olddd, &F3e At HA, FE 4-8 mlE, ¢ UK &S A A, @ T &4, 52 Qg
A, dejroz we 7] wE 9w wEe AELS Y. o5 AdAd 24 SR FA4, oM
SAFDR.T} @A 3] ¢S A2 Fof HI7Al Hd7|A e vbZ2 AEAE 8Fs0. B AAdY 3 T4 FFEA
FA B olEo] 27 475 o&te] Hir AT 140 oldte] FE AFE ZtE do|x edvhs xIgth=
AL nEdy E53 Fe ) HE A2 7FAT. A8 SAFGE Kayaba 0304-050-000200 thdk AlkS 54
RAom | SAFHE Kayaba 0304-050-0002 2 VW TL 731 = A £73 443 #A 25 3k ALkS 54
Ak, AR 2 AN T4 FFFA FAF w2 oldUHS ZAYTE, oudt HUiA E{ EE

=
AZF~EH (elastomer) B3-S RATHE A7 §lAH.

SAFF 2 SAFH o]5-< 195C ol4ke] Q13bdat 5 mm/s ©&ke] 100ToIAe 4 HEE 71xv, A% Wiel e
A2 AR 2 T2 ‘HX] FZ% olete] UZElA gdAE EFsteE V1A A delm, dojs 2d& XIN
v, XXLN 57 E& XN 55 2 XXIN 5359 £§&Ee|r}.
A];\]oq] 5
A 4] 7|eE sdF TFE] T4 SFFA T ARAA FH AGEHAT. T4 SR T Al
L Servotest A& FH](test rig)olAd FAFHUTL. Servotest FH|= ol 6774H Y F7F FFEAAE A
Fstar, A48 Aol tid HH (damper)F-H 71zt g BHAAE 2tE It 4 FFEAE APsH] 9
3 AuEr. 34 FFAA T AlfelA AMEEHE 34 F5EAY TRE S48 AolA AREE = KONI
80-1350, EA-FH.(twin-tube), A¥|= 7bsatal 287V se 34 SFFEAEClt. 24 F5EA A AE HA
(piston valve)¥ FHIEE5E H(rebound phase)elAe] #F& SAsta, T4 F5A o WHE 45
(compression) W+ HFZ “J(bound phase)ol e WH& A3, W (damper)= 1.0 Hz9 34 %
70mme] ~EZA(stroke)E Zte WE LS MELES 3. AERAE 99 deeE IF9 vz 94
HAok AEs, 483 nt=2E JhsetA sh7] A5k Hve 13 E ] 2 S o] 83te] 100 N ¢
Agk & 35 (side load) S WEESF 3t 2t #HEY 25+ 2% AAE T3] AFHAT. 255 AE5H
o= #AHJOH, 4= TV i%% o]&3te] 95 YA 105CTE L£5& FAtES AsHoz 24U, o
AsHA 371 98, Alg e 9HHEL gulEs AdelA 0.22 m/s9] £E=E 1150 No] g gor 24t U
T4 AR AF w1 FAE SAsson, I3 49 FUHE SIS A8 FEA od FEE
st=glo (hardware) & ZHAAFSITE. W4 Al 280 AlZHE<F 1,008,000 Akel

Brheta, vkl ohe o)

F(cycle) &

ES
olT T4 A WA Aol Ho Zdah & VIl 71A1E o] vt
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[0193]

[0194]

[0195]

[0196]

[0162]
[0163]

[0164]

[0165]

[0166]

[0167]
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£ VIl
54 COMP_SAFD COMP_SAFE SAFF SAFG SAFH
od &4 % |21 10 4 6 1
FAE ulR | g [<0.010 0.152 0.023 <0.010 0.045
2ol (liner) |0.041 0.055 0.056 0.051 0.046
R, g
SHE WH wlE 10,005 0.035 0.045 0.047 0.032
g
AKV100, % -1 -8.5 1 -17 0
2, ppm 374 330 221 254 220
93 99 7t 8.5 1.5 <1 2 <1

& ANl TA FeEA Al EF FA S EA vHE HEE Agelt. olsd #4 SEA Ul
T AFA Hla AAdun B vke W FE 4 0d E4E AFEI ol =W wg uhe 93
de T7HE JEdlT. AEAS FEAE EFEA G SAFF B SARGE 53] 8 dY g A
Kv100, %), vh& o9 &4 vEhla SA7Fe YA 99 SUHE HEdA et

oA 8% 58] 85 SsEA5S vhAl 7] A, SeEd B 5819 AAEe] SHs e
R LR AAZE FEREHoR EFETe s UEie ) edd ARR AV FEeder &9

AR A= 7

4 2 A sdeld 4 gltk. mebd, B e Prd
AT WAN TP RE T2 R P

28 X Ln(100CeA 9] 4 A=) + 90, &

of

28 X Ln(100CoA el 54 HA%) + 959 HA® Ao tfgt sfst(lower limit)S AFESHZ] 918 31215 A

b=, 100CelM Y B4 A= /s) o) AE Aol @ SHE EASI gom, o7]4, La(100Te] A4 <]

ofr

AR 100CAN] B4 A%(m/s)e] WHl "e'S Z2= Aol 1ol

% 2% 22 X Ln(100CelA 9] 54 Hk) + 1329 Hk Ao thigh stgk(lower limit)S 4HE3H7] 913 3844
& AT, 100CAA B2 AE(m/s) o AE A5 dgd =8 =AskL 9o, o714, La(100Ce]
Aol B2 AE)e 100TANNY B4 FE(m/s)e] Uil "e"S 2He Ad 2ol

% 32 160-40(100ColM ] 54 H®), 2

900 X (100ColA 9 =3 Hx)-2.8 - 159] =9t 32 (Noack Volatility)oll @k 243(upper limit)
AEH] A FAe AFsE, 100CAN BH AR /s) W o Hdel dd EWe =AF

o, o7]M, 100TNAM 9 &4 M= olak WAA A -2.8 Al (power) H Tt

5

ofx

x0 o
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FEERlEE

100°COIA S =58 8%

¥ =22Ln(x) + 132

2 3 4 5 6 7
100°001|k| -l %’H =R
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y=-40x + 160

y = (900" x*%) - 15

15 2 25 3 35 4 45 5
100°COIA S =S58 &
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