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27% 10

A9l oA,

71 Fee A (stee), £F 24 EY A1E.
37 11

9ol glofA,

% 24 F4(Sn), F(Pb), F2(Cu), &FE A, 7k=H(Cd), 2(Ag) E= okdn) S

A11Ee] oA,
A7) Fee "HPb) R TE(CwE EehE, 8 2AE9] ARS.
7% 13

A1 A AT T o=

rot

ol oA,

A7) A mHe ZHEGZE 2o ddll(polytetrafluoroethylene)S 8=, &8 A S ALE.
AT 14

ANF WA ABE T o= 7 Foll glojA,

A7) &8 xAAE9, EF ASIM D445 wet =A%, 100TCoAe HH%(kinematic viscosity)® 5.6 WA

W g ] &

37 EA A oA xle] Aekg g FE Qs W] BREE Ve A site] o]Foixal )
o a2y, Fake AE 2 H9e] #AHA AgEH, wg 1 g S AIZRE e g g

sfolB = Qi A~ HEz HE=z e AEd gy 23E JdAdHE 7] BREY BFE 44 Ud 7]
P (standard thermal internal combustion engine)2 ©]-&3}o] o]zdt A4S

sfolnel= Aol A, A7 welo] o) AFol wAHLh. o Sokn/h AR FEAN, 7] Aye] TEHS
Agse Ae A7) mEelt o ke SEol mdEsAG Be A%

(thermal internal combustion engine)®] o]ojdti=t}, <
A 7)ol AA st 7] BE 7L olojut=tt. whEhA|, 3}
yd 7)ol nlal s ®ol Ao AAlso] o] Fojxitt,

TR, 5 AGE TR AE-SHESopad Sar)” A2Y0l FAAT, TR A5 AF 39 2 ANE 3
Agkn @t o] AL duHoz 'vholar-stolu =" AFor AFEAL. A, ofF JFL 24 U4
Sl R Aol A AElel e W A4 U slgsl BAS ANFE WS Aehel-Ael ol el starter-

alternator) T+ ¥ Z2ElE (heavy-duty starter)7} F&Ev}. webd, slojBgl= Ao E24 A 7]TA
d, "2 EF-2EE(Stop-and-Start)" A|2EE ZHE mle|AR-slo| Bl zpgke] F2] U 7HS FE A
G2 WA 7)ol vlEl] s Bol FX st AAlEe] o] FoRitt,

Webd, £ 5o, sholHeln A% E vlolam-sholnels Ao A4 el Flve] U wel A4 2 A
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o] o]FoAA, o AFo] MY (reformation)™ 7] Hof|, qlzle] ARt AAIEE wf, od AFo|] Iy
A Aok, g R, o]y st A2 BE AFY 4 Uld VA= wg =50

a8eg, olgd 42 FAFer, 53 FrIZted AA stolB= A E wlo]gg-slo|H = Ao
2 yd 71 543 nfR ExE ozt olggt EA vt A= 53 a Ao E2 uid 7|3E
397} obd, AdE 2= o3 (connecting rod bearings)olA] F=elAth

wEkA], SlolHEE Qi HEE mlo]AR-slolHE| = <l el Hoj®

E-olu= F¥ (polyamide-imide coating)?} 2 EA Z™ 3¥o] /MEH k. 2=y, ol &L

Bakstn FE gl HA,

stolHE = Ul 7S fEste o] AHEATE. &4 EP 2 177 5964014, A Hlo]2 o Bl Ao
o] BARAl, Aol shute] AlA B Aojm shute] QI-3f untEAE Edele HIMA A E E2FsE
olHE|lE i 7]#E §EFE AWett. a2y, o] EAAE &&F ol Aok sk g
ZF(polyalkylene glycol)7} EAgttta Amgslx] =v. T, o] FA] ofUoA® wHojge] nlnE 23
A& Abstal A FU T

A1 US 2011700397414, Aok &lte] Hlo]x~ 24, Hox st ZdZdd =8 F(polyalkylene
glycol) B o8] H7tAle £3FE5S xdet= A5k 4 & Awgtt. ey, o] EAJAE stolH
& 7= A @4 Ui 7)o wlo® e nteE A7) $ls)

PE Ay Ee vl aR-gto|neE <l
o] ¥ Qo] ARgE il AEix] Fi=r),

ugbA, ~FE-2~EE A]2®l(Stop-and-Start system)o] F= g slo]lH = AeF W wlo]F 2-slo]|H E| = A}efko]
g4 Uy 7ldte] AT ¢ QA FAsetr] Ak, A7) A A Uld T1dedlA, vE, 53] wojE e mpr
53] Adde == w|o]¥ (connecting rod bearings)®] WIEE AT F e &8 2E] AP 85H1L
ST}

g, 2~F-2EE A|2=®¥l(Stop-and-Start system)o] A2 lolHE|= g W mlo|AR2-Flo|HEE A
2 U 7)ol AFEE 5 A ZEshr] fAgh, A7) ol o] mWed 54 2w AYE A& daglo]
Hojg o] nfRE AAAD F e &8 2AE] /gl 245 ).

AR, B H908 AFE-~EE(Stop-and-Start) A]ABlo] F2H lo]BP = wlo]g2-3lo] B = AW A}
ZF A YA 7oA, &8 2AENA EYLdd F81F(polyalkylene glycol), 53] g3 SAlol=e] ¥
Z 3 (copolymerization) ¥ Z2FA KAlol=9 FFF(copolymerization)S F3l|A 4 Zddd FF
(polyalkylene glycol), Tx Zadd LAlol=o] e =3 (homopolymerization)S E3 9o Zgjddd =
ﬂ%(po yalkylene glycol) & ©]g3ted, 7] e EAst= Hlo|FBe] g 433 TAAL 4 AU, o
Gl

gy o] 1§

2 odge] 54 slo|ngE <zl W/EE wlo]lAR-slolHEE XS JMAE A 44 uid 7Y 54
¥4, =34 9 2/xE= v ZdAA g4 EW(amorphous carbon surfaces)S &&3l7] 93, Holx 34i}o
ol o 9 oddl SAfelre] FEe ¥ T2 SAlol=e] FEd o) 4 e T2 SAjol=
o g Fglo] os A& Hojx slvte ZydAdd ZF2lZ(polyalkylene glycol)% ¥35tE o A=
£ Eolth

ntEZ s A=, ol d RAES AMgsto g wWojde W 5AI guAgE FL3HH Joj=d o] mf
B 53] stolrgE Xl EE wloldR-dto| Bt XS VM= Ao €4 uld 7o) AdY 2= o

% (connecting rod bearings)9] VIR E ZAaAZ 4= Qi)

vt E A=, mlo]aE-slolBg e AS JMAE xFS AelE-dEUolH (starter-alternator) E¥ o
2E}E] (heavy-duty starter)7} &=l ),

s, oY £YBS AEFoEA, A4 U Jwel ke, 53 94 U 7w Wefwe vhw, 5
SIEERY : g

1o [€} =
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3] 94 Y 73] Ay 2= wo]Y (connecting rod bearings)®] FHE F7HA1A 5 ).
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s alE, o)W 2YES ASFoEA, 94 W /W FE WG 4, 58 94 e el A Hlof
9 WAl 04, 53 94 W J1Reld A9Y 2= 9o)F (comnecting rod bearings) WA (1AL 71
2 % o

A sHAlE, &8 2AAELS 883 Ee dA ke disted 0.1 uiA 208299 ZELdA I
(polyalkylene glycol), ®FEASIAl 0.2 WA 152552 Z2]<dZ @ =2]F(polyalkylene glycol), U w}&3
SHAl 0.5 WX 108 %% iﬂ]ol7wﬂ 22 F(polyalkylene glycol), © ®lgAslAE 1 WA 585390 3142
d =)= (polyalkylene glycol), ¥ wFEASHAI= 2 WA 4245399 F2)d U =2]Z(polyalkylene glycol)
& X et

f
[

AL AAdel wEw,  E A ZFeE(polyalkylene  glycol)E  ZEAH  Safelmo]  wel  Fet
(homopolymerization)el A 7]1gkc}.

A2 Arjee] m2H, EFFLAAN FEF(polyalkylene glycol) S o & SAle]l= gl 27 SAfol=9] F
Z 3kl 7]‘33}3’—, Z2E <449 gl (polyalkylene glycol)2] A ko] tsle], Holx 602 %] Tz

vt siAs, ¥ 71 dawA F4(6Gn), "H(Pb), 7ECw), ¢FrEAD, JFEECD, 2(Ag), ofd

v s A=, 5 9(Pb) 2 FE(CwE E3).
A2 AAlde] waw, ST THS ZHHEHESF L2 d (polytetrafluoroethylene) S Z &3},

Hhg kAl

X ASTM D445¢] wet =45 a8 2A4E9 100CANM e s =(kinematic viscosity):= 5.6
WA 12. 5cSt0]t+

e —a—}omaz A o wholmnocolnels WAL AAE A%e] 24 e el wae) wohd

sfoluels ANE AL Awe AV AFE ABAL & Y F A WA AuA 2EDAE g
Age oJuigd, Sa, slelnes A A4 U A % A7) REY} 2, 47 A7) wEsb A
T Folgnt. stelHy = Al A Ae ohed ok

- ARG Tt (Aol A olA &2 A4, F Aol FA s

- ABA], 314(25 ®i 30km/h)7HA], Ao $EdH M-S A7) REVF HgE

- n&ol mgaE, @4 U sl ofojula,

- we MEEe] Agel, T Aol SAe] ABHe], TAF AL A = © 2 Ade] AW FEE 7}
52 2e 4 ow,

ayue=, solBalt ApgdA, FH AAAA, G4 Wid 7o) FHo] AFET o] ol FA H AlE AH
("~ iE}E(Stop and-Start)" @)l A #Hr}.

nfolAz-stol = QXS THA= A2 @4 i 7S EeARE stolne s gAY A7) BEE ¥
$habA] AR, "stelHE =" 52 AEFo] WAL WA AATE W 4 A A 9 AlFS BAsE =
ElEl-dE vlo]H (starter-alternator) %= ™3 2ElE(heavy-duty starter)ol 93] A|TEE= 2F-2EHE

(s}
(Stop-and-Start) Al2=g¥lo] &l 9j&] FFHE S n|sit},
ot e o wlgA e A ~3F-2~EFE(Stop-and-Start) d44 L 22 Q3% wlwrp S8, ©A] 27 (urban
environment)o| A F&EhE Ffo]HB|E A|XBl = mlo]AR-dlo|HE| = Al2~Ele] b xpgFel G4 Uil 7]
o] §-&o #3F Aot}
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W
e

AA A AR g fdEE vREE $859 JFshe e FEelA B ¢ AUk &g, 28
, F2E A, F2E A B2 A% (small end), Wl (big end), AHE ZE o] (connecting rod
bearings), A #(crankpin), #¥(journal), FAHIAAFZE w|oJ& (crankshaft bearing), AH= &
(crank bearings) T A4d ®Wlo]¥(journal bearings) HE w9l ®Wlo]H (main bearings), A F(chain
pin), &% HAX 7]of(oil pump gears), 710 AlxEl(gear system), ZAFEZE(camshaft), FAFZE oy
(camshaft bearing), 7 Z&Z%](cam followers), =|# & &2 (rocker arm roller), fHHE FZH
(hydraulic valve lifters), EJX.2}A AR E(turbocharger shaft), EJX.x}A #]o]& (turbocharger bearing).

e

A5 oA, W EZ(engine block), A¥H & =(cylinder head), A#HYH 3= 7§=Fl(cylinder head
gasket), ZFolt(liner) R o] th& FF9 ¥ % 7[UAS BAste ogs %S 2¥s= 14 F (static
portion)7} vl . Heh, FABIARZE (crankshaft), HANE ZZ(connecting rod) 2 HYH =Z= o]
(connecting rod bearings), ¥2E, J2E HS X33t ol 5F-(mobile part)= AT},

AE ZE=(connecting rod)®] e G5 AM TFE dd WFomo  FFow WIste], FJxE 9
i we 9o adagzen ddas el

AWE Z X (connecting rod)E AH-(small end)de= #e AAHS %%‘: Boj(bore) % tieti-(big end)&tiL
2 2 AAS 7HAE B9, F e 98 Hoj(bore)E XTI, AR} gidiE dZAEE AdY 2

Z(connecting rod)2] A7} F Ho] Alolo] A& Slt},

2 (small end)E 2T Ho] F9o] Ay, wpER] FS(anti-friction metal) (]S 54, AF)og
go] ALY wpEWA g&H0F o]Folzl 9y e 2o W (dutd ez Ys &9 wo]¥ (needle

2
O
roller bearings))©] 7 ol&H- Alelel] AFQlEo] Anty B IAE 3 Alo]e mlzto] TFAE T

et -(big end)= ZFIAZES FAINS EATE. 2duto] EA5 diekF(big end) ¥ Z B3 A
o] oy e st diwtF(big end) ¥ A=A AF o AL Alole] wpEo] FraFTH o] A9 £of ok
o]¥ (big end bearings)e] A&% T},

AYAATZEE A Folty, AYIAAZEES ¥ AE] ¥u Ad(journal)oldta E#E
o3 FAHETE. mEbA, ol TRl AWIAAZE AEs Eede, TAFQ AYIARE
o] 7 Fit Alele] &Kol AFAHo|m o5 HojHo] HEH IS A F ULEF
o] A9 & Ad WloJ¥(journal bearings) (= A Hlojd = wWQl o] (main bearmgs))o] o]-g-4
t}.
i-(big end)®] A9 WlolF ] J3 e Ade] 9T IYIATET}L 243
oh. wolFe kR P 9F2> A A(shell)o|th. wWlojgL &3 3‘_7401] o8
wole 3} 3" AFEZE(turning shaft), ﬂ%ﬂﬂ(crankpm) =3
ol

=4 )52 ool
delgel EAqs.

AH oz WEFH(released) ANUAZ <l Adet v

Astel WY L HF A4uE FFA

EE
iy
folt o,
o
e
XN
L
als 1.n
¥
o

stolHP = Q7 FE vlo]|aR-slolB|= Qlzle] ke AeFe] Af-dA AHF, AF GA s A EshE F
glol A, wWojgo] od IES A5 HdalA M (re-formation) A 71T}, Fﬂrﬁ‘r*ﬂ, Zt AA /A A, 55 A"
Apolel A HEFo] HAEH WP EAE dod old HFe WA Wmr} FUhsi).

W2 QoA o fFe mRE doi. dzxlox A= wpRe] F3S thgd Zrh: Mz vie
(adhesive wear), T&-ad Aol 93 vlR, Arl vl (abrasive wear), 2] vlE(corrosive wear), F=Z
nlE (fatigue Wear), e vpEo E3 JE(HE 54, 7lvlgeld F-A(cavitation erosion), Z7] F<]
npR). wWojEg& 53] H & wiE(adhesive wear)7} dojui, 2 e W 53] o]yl {39 wiRE ThAaA|
7] Trob‘V]“ 2o gk et v thE Y S

ﬂ

=l
N
1_4

%8 TS FA(Sn) TE F(Ph)H Z&
2 34 42 Holk s OE 34 Ev HE

, AFe)dt &a(0)9] Faolvh. Abeak abiell A A
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B oadd mg g4 x9S 7Ae ve 25 dee 718 dAaE FA4Gn), J¢h), 7w e &5
wADE x¥ate Faoltt. 7l=8(Cd), &(Ag), oFAUn) e E3 2 dyd we 3% xHS 74 35
G2 712 d4ad F Uk ol 718 dael, FEE(Sh), Hl&(As), AEF(Cr), 1E(In), #adldMe), Y

|
AND, BFCPD, Ex AYISHOZTE Aud nE 947t Tk 5

ntgAe e oS e x3gbd] 71ukg Euh: Al/Sn, Al/Sn/Cu, Cu/Sn, Cu/Al, Sn/Sb/Cu, Pb/Sb/Sn,
Cu/Pb, Pb/Sn/Cu, Al/Pb/Si, Pb/Sn, Pb/In, Al/Si, Al/Pb. ®w}l&=z3s =g %3 Sn/Cu, Sn/Al, Pb/Cu F&
Ph/Ale] T},

TE-71 s 2 d-7INE o] abgkE sk

alloys)olg} &

= o o) oL
, OAES B - de ®

s

slolE 4 F(white metal

o2 AAlde] mEW, niEe o] J%gS we TS FHAE mHo o O A5, wlolHe AH=E A
Z¥ 3 E=3 o] FEAl BWS Xt A8 ¢ de A= awﬂoFUlE(polyamides), g
(polyethylenes)?} #2 d7lhd 24, HEZHEF=2d " (tetrafluoroethylenes), 53] PIFE
(polytetrafluoroethylene)¥} 7 ZF 2 2ZZZ W (fluoropolymers), T Z@]o]u|=(polyimide), &4 =

2} 2 ¥l (phenolic plastics) (F+ HE-EF LU 3| =(phenol-formaldehyde; PF) FX)¢} £ dH3H EZ
(thermosetting material)®]T}.

it

g2 AAded w2y, vpie] o g¥s v xue HAAHE @iy
FHR AxHa o] vAARA gAY FAHS LI v A44

o] 9J+&, DLC(Diamond Like Carbon ¥+= Diamond Like Coating)®]

au?
ﬁ s

Z21¢24d =2/ F(polyalkylene glycol)

2 oA ALgE = §8 AR Hojx el LY 2 EF(PAG) S X3 o] LA F¥F
2 o SAfol=e} AR SAlo|E9] FEgte] o] AN AY T2 KAlo|=o] iy FHdd 9|
FojHrh, Z2I SAPol= {uivke] whm Fibe] o] oA FHPLLA FEFY A, o LA
282 Y2239 28 F(polypropylene glycol)olgt e},

Hoabgo)] wE 2AEY Zgddd FYF(polyalkylene glycol)S odd Salol= W Izl Sajol= F
FA Ee odEdl SAtel= g magdl SAbE FEEA(AY EE EF)oln, o] W02009/1347169] 29 0]
Al 26 BAFE 4F o)X 128FA7kA o] 71A1E, o€y LAlol= e Z2Adl KAlo|= o] o E A AJMS dF
& JfAlAI(alcohol initiator)7} 3A%ta ¥he-& AIA7]E A} 22, FAE ol wet Axd & drt.

u:
)
)

o el AFEE 4 Qe EFYPA F8F(polyalkylene glycol)S SYNALOX™olg}= o]0 & A|9E] 31

¥

el

vk 2 3], PAGE 23 SAlol= wE F3-A(propylene oxide homopolymer)o]th.

ZgdZ9 ZFElF(polyalkylene glycol)o] ol€dl SAlol=o} Z2hddll LAlol= FFHEAA A5, 47 &

4 2] Z(polyalkylene glycol)2 H@|ddwl F|F] AA| Ao tiste], Hojx 604 =%, vt&E3s

A Aol 702%%, o websiA doj 808 3%, o wiehHsA dojn 90dF%e] T2 FAlo| =2 H

H faEe RS 233

ARE ) FE o gd SAlol=gRE o Zeddd FEF(PAO)S A oYU AlF Abgslr|o] FEI
53], AL te FE dolx oo, A Wols oY ®e A Wolx eI 23S

ALgE 5= gl

vkl elA, B wbdo] w2 PAGY] (3EE ASTM D22700] we} =

o4, o mlAEAE 150 °]4, o ﬂ}%m BHA| = 300 o] AFoltt.

A SHAl, 3 ASTM D 4459 whel SAHE 40TColA e AZ(KV40)+= 20 WA 800cSt, HFEA A= 30 WA
400cSt, © H}%‘&‘ 3HAIE 140 WA 350cSt o] th.

vl s A, E= ASTM D 4459w}

JlN'

A 100TCoA Y HE(KV100)= 5 WA 150cSt, HFHAsH A= 10 WA
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100cSt, © wpEA A= 20 WA 60cStolTt.

nlekZ s A, E ASTM D4274) we} SAHE T o EAF (veight-average molecular weight) Mwi= 200 W]
2] 6000g/mol, ®FEZEAI= 400 WA 4000g/mol, ©] v}gEA3}A= 1100 WA 2600g/mol o] t}.

38 ZAE

oo E §8 XAES &8 2AEY AA A diste], 0.1 WA 2083099 ZELdA FEF, vl
AT 0.2 WA 1583%e] ZeLdd 22, 9 ugdsiAeE 0.5 WA 1083%2] 44 =9 F,
o v AE 1 WA 58 %] ZELdA =2F, 9 vt siAE 2 WA 482909 444 S8 ES
Ea-icias

EHEAE, 2 Y08 88 2 EC, 53] A8 &8 A S o] LA FEEFS A A7 4
2 ZoldA AR AHE WA @3, AF-SEFE(Stop-and-Start) AlA®S A slolHEl= gk
nfo] g Z-slol vl = 2] AdlRle] AdY Z = wloJ¥ (connecting rod bearings)?] vIEE AE3] AL
F UdtheE AS 4A FHAG

n g zgmel A Aol vistel, 506 WA 90APwe], vl
w606 A 85aFuel, o vhASAL 65 A s0AFRel, o vk AL 70 WA T5a e St

317 X 1914 2.okR nle} Fo], & W] w2 §3 2AE] AEEHE Holx 9d dixo e E3kE
22, APT +7d AoJ¥ S (e ATIEL /el @& 1 S7HE)el W& 1% 1 A VA 7138k F&
719 e A4 7199 2dd . E, 2 iyl W2 3 2 E AFEEE Wo]2x 992 ATIEL &
ol W& 15 VI 4 7Y Sd=RE du=E = Qlvk
F 1
Saturates content Sulphur Content Viscosity index (VI)

Group I ¥E&E ¢ <90 % > 0.03 % 80 <VI < 120

Group II T3l 3] 2d| =90 % <0.03 % 80 <VI < 120

(Hydrocracked oils)

Group 111 TR =90 % <0.03 % =120

(Hydrocracked) E=t& F4o]Ad A

3}(hydroisomerized) 2.

Group IV Z ] 43}-2¢ 3 (Polyalphaolefins; PAQ)

Group V o 2HE F wolx IF [ WA IVe] ¥3t5x% ¢ tlE o] x

Group VI Zg 22y F(Poly Internal Olefins; PIO)

% ATIEL #F9 a3

AL AHE Y =7 2 A E73sta, &9 F3(solvent extraction), © o}~ZE(deasphalting), &7
2ok (solvent  dewaxing), <43}x @ (hydrotreatment), <=4 H7Hhydrocracking) = & o]A A3}
(hydroisomerization), 23} UA (hydrofinishing)™ 72 AA ol o8] d& = oA

Hlol2 QA2 A& 74, $& 7|9, Ex FE 7dY 29d & vk & 2R wE FE dels &
= A

iy
o
oftt
o,
=
o
[>

2 Ao wE §8 FAE wolx U2 E JEAA W d3ge] EAS divHE, e ZdyEy
D3 2e A odd & Qut. Ho]A QA= AMEEE ZE ALY dY A=A 4 WA 32709 B A
e R (dE EW, SHE, d)oA] dofA, (T ASTM D 4450 whe} 374 A=E

)
—_
o
S
3
=2,
2
lo,
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1.5 WA 15cStolvt. 159 = Hyt ¥4 (Their weight-average molecular weight)S AWz oz 250 U
A] 3,000g/mol (ASTM D5296) o] t}.

d& 5%, W Al FA(cold-start problems)E WA & 4= JEH Ug(multigrade) &8 A Eo] Alxd
g, 34 od 2 FEF 2de] EFE] AEE 5 ).

8 2AEL E3 FTEA oA =vlZ(polymeric esters), =dUH FFTFA(0lefin Copolymers; OCP), =g

e g A, FEldd(butadiene) @5 A BE FEdA FEHA EE
o]~ #(isoprene) T FTHA EE olh¥H FFFA|, Z|dElaH el E(polymethacrylates; PMA) 53}
2o A A¢=(VI) MEA S¢A| (viscosity index improver polymers)S ¥3Fe 4= Qlt}.

2 o] g §38 RAELS &8 2AE9 A A vste], oF 0 WA 208 H%, T 5 WA 152 29,
L ﬂ%%ﬂ, FTAA ol =H Z(polymeric esters), €@ FFTA(0Olefin Copolymers; OCP), =H&
28d FEA, Helrd(butadiene) W5 F3A e HElged FE5eA =

N A, —"éﬂHﬂﬂ—ﬂ%ﬂﬂO]E(polymethacrylates, PMA) ol A

3
=
FS
%
=y
et
oy rir
%
N
i
s
l‘>‘
[kl
rﬂ-i

2 o w2 §3 A E9] ASTM D22700 wel SAHE HAE A g2 130 o, uiAsHAl 140 o4, ¢
nhgkA 817 1500] 4Fo] o,

vl A, B dge] 2 §8 B TFE ASIM D4459] wE, 100TA Y - E(KV100)E= 3.8cSt WA
26.1cStolaL, utgAsAlE 5.6 1o, o] SAE J 300 EFo] wEw meoae SF 20(5.6 W
%] 9.3c¢St) HE S5 30(9.3 WA 12.5¢St)ol th-23r}.

S, B e mE
0 =+

oAl S

é}é@%%5%1%EJm wirell wheh, A2l S O Ham 5 B a1
=

Bodge] weh AgEE dXE $8 RS B AW ed2A Agsld A%d 2E §39 ks
e 5 gl

ol FH7ME Rowo] /% ACEA(Association des Constructeurs FEuropeens d'Automobiles[European
Automobile Manufacturers' Association]) /%% API(American Petroleum Institute)oll 2|8} Aoj¥ Als
& THE, Y SE8RA AHEEE HOHA A7IAR 2EE, E9E Uk olF HUMA s7IA(EE
A7HA ZAE)LS 34 Hjo]A Y9 oF 30FHRE F I3 HEEo|T),

wEhbe, B oddge] mE §38 AELS o= 5W UvlEA|(anti-wear additives), =F 1Al (extreme-
pressure additives), AFS}WA|A|(antioxidants), ¥$37138}¥l Al (detergents that are overbased), ¥%17]3}
A e AA, f5H A (pour-point improvers), AFAl(dispersants), AXAl(anti-foam additives),
A (thickeners) & X33, old A= AL ofyr).

WolmA 9 9 AvbAlE vbE 3de] FaE Bauks PASte] vhE 3ES Bidth, s dhkd o= A)
L5= HA7MAE old TE S EAHO|E(zine dithiophosphate) ¥+ ZnDTPolt}. thekst Q1-3h& 313E 343}
fr sheE, AT sEE, a8 SEE 2 5T SRER o] WAl .

JE] L X H o] E(metal alkylthiophosphate), 53] o} UZAE] QX AHO]E(zinc alkylthiophosphates) 2
] oFa

sulphur)-3+

uf9- Theket UimkRA HIEAZE AR, X SUREA &8 2AECAA THE AT ol&He FHH ALY 5%
ob7

£3 O AYE] X ~H o] E(zinc dialkyldithiophosphates) & ZnDTP¥} 2 X2¥  3(phospho
fr F7MA eItk v gk 3HES Zn((SP(S)(0Ry) (ORy))201™, 4714 Ry B Ry WFEASHA 1 4]
2 1879 ©A AAE EFets, A Ee
o A Al diste] ok 0.1 WA 28 2%

A, ¥3} £ B33 A7)t} ZnDPe= R &8 =A4E
From EAH,
o

19

o}7l ¥ A9 o|E (amine phosphate) T Z#]dio]=(polysulphide), 3] -3 SgPo] w3 UWrH o7 AL

g5 uokea ArbAolT,
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g ksl 1A 1533 SRR &8 24%e EAw

AP A A= ARS S S99 ddl(degradation)E X AAIZIH, do] dAgHA, HAES FAsIY &£HH
7 EABIA & 4 Ja B §8 2AEY] ALUt TUHE 4 Ak AEAAE 2oz JAA (radical
inhibitor) & 3|=29 A= 33 A (hydroperoxide destroyers)®A4 9ag 3t} dubxg oz ALEHE 4F
SR A T, A=A AFSPEA Al (phenolic-type antioxidants) % olu]:=Al  AF3PHFA] Al (amino-type
antioxidants)7} Sltt.

A AHFBAALE 8 (ash-free)d & 97, EE F4 5 BE 974 3599 96D+ Aok Aw
How, PR FHEBHIL AR o2 94 EE e 979 9 % F
= SR, Ei dEe] Holk 679 Bh A4E TS AW/ ABHE RFFoI,

3 gxoz duA ASYAAG 2t ST 5 A SRS
2 Zezolth. AYHA o A RRRNS BFF obvloln], 71 Ry AWH7] E

(aralkylene) 7]o]™, xi= 0, 1 =& 291 Aot}

3l (sulphurized) &2 dE e 59 472 344 EE 4728 EF F&590] T3 APIAAZA ALE
2=
2 FRo AsAAE e EeX v o] E(copper thiophosphates), T8 UE]QXE2H O] E(copper

dithiophosphate), T&¢ 7F2 54 oé‘(copper and carboxylic acid salts), 2 TIE]S7td}H¢] E(copper
dithiocarbamate), 2] A¥u|o]E(copper sulphonate), 2] ¥ ud|o]E(copper phenate) Z 2| ofxEolA]
Eulo]E(copper acetylacetonate) T3 #& A& T s3FEo AshiA Aot Al B FHEY] T
g 19 2 5 11 Fo] AFgE.

ol e, d5or e FIER, §F ZAAEY HA A sk, 0.1 WA 52, vrEsAE
0.3 WA 228=%, o vk Al= 0.5 WA 1.588%2] Yoz 7 £33 24Edd 480z &A%
AAE Abst FAE 9 A4 FAMES S9AA 55 FF9 B 919 B85 A4S a7, daolA
sl §8 2AEA HHEHE EAI A BEEES T3

dutdon &8 HAEY Az AREHE AAE HIHoewr I AHY @3lea AFE(lipophilic
hydrocarbon chain)¥ %44 8| =(hydrophilic head)e Xgsl= SolA 3tgE(anionic compounds)©]t.
AdE Fol22 dwtyoz &7y F4 Ev dUYER w59 35 Folo|tt.

AAE MFAs A2Rage e 49, AERAd APUEFR FEY, dZdelEd 97
TP, ATVOIEe FVUEF FHY, ALdoIEY Ae] FHY, YelddolEe] AVAEF FEHY,
SEAel e e S, Ul GHARR SHE, Aelmel 4. RASA 26, v

z3sto] (5, sehEE4 S(stoichiometric quantity) Rt} B2 o
e Ei=

= 29 #dviske AAE st g

o AVskEd 54E e AAE Zﬂ%%’}% ko] F&& JhEU|o]E(carbonate), dHO|EZFAI=
(hydroxide), =A#o]E(oxalate), olAlElo]E(acetate), ZFEFHo]E(glutamate), H}FEASIAE 7R U0|E
T 2 o HA &2 5&599 FER EAEH, v AsH A= 2 (calcium), v 1Y% (magnesium), Y

EF(sodium) & g (barium)9] & FHE|= EA) 3o},

2 e mE £ 2AEL 7|ERoky B3Rl 4Ez BE ¥ AAl, 4 £ 3975 AAE
s & 5 vk tA #driste B AAl= BF ASTM D2896o] wEl S E L, ¢ KOHO| mgoeZ X dH
BN(base number)ell 9ol EAZtETE. FA4 AAS BNS 0 WA 80mg KOH/golth. #A7|atsl AlAl=, 1 F&d

s, B4 e® oF 150mg KOH/g ©14F, F& 250mg KOH/g o], = 450mg KOH/g ©1/d9] BN#HS: Zteth. Al
AL Frsls &8 A9 BN EF ASIM D2896el Wt SAH L 8 2B ¢ KOS mgo =
Fddrt.

]:H

v E A, & el wE &8 A=l E3E Al ¥ FE ASIM D28960] wt A" &2 24 &9

Ho
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2 24%= ¢ T 5 WA 20mg KOHO] k==, wksiA &2 2E9 ¢ 8 WA 1omg KOW/F H:== =

getel A4 PAAES =Fo2HN 8 2AES] AL TS NS, f5H AsiA o=

E(alkyl polymethacrylate), Zgolad#o]E(polyacrylate), Zzgo}Holn]=

= (polyalkylphenol), Z8]&Z 2 el (polyalkylnaphthalene), &43ld Zg X~

Ydl(alkylated polystyrene) S & 4 Uth. o2 &8 A4E9 A A= disl, 0.1 WA 0.58F%2]
TOoFE E e w2 §8 ZAE ditd oz =X,

(polyarylamide), Zg]<ZH)

Z= A2k (succinimide), PIB(polyisobutene) ZAlo]W]|=(succinimide), ¥F4) 7](Mannich base) T3 #2 &

AL &3 2B AS Fol e W PR N5 PR od F4HE BEY 1A o9 A 4
aii FAtT AASE AS BFh BAAY sEE AYHoR &% 2R A4 el daA 0.5 )
) 1083, vHFAsAE 1 WX 583%el

wougel we &% 2AEBES w9 shAARA (friction nodifier)® XT#aH, ol 5w sl )EAE 4]

Zglnd 3}8HE(organomolybdenum compounds)ollA] AEIFETH o]E 3}gES EHU §]r?g’ﬁ(molybdenum—
based compounds), ¥tA2Al 3} ﬁ(carbon based compounds), 47l 3}§E(hydrogen-based compounds)©]™,
ol ggtEolA 3 E Qo] WA, S AbAet A A ET

2 dge] mE &8 AL AMSHE A71EYRW SFHEY d2A EBd T E QXA T 0] E(molybdenum

dithiophosphate), EZHd UTJE] 7} o] E(molybdenum dithiocarbamates), =B ®l TIE|Q X AN Y|olE
(molybdenum dithiophosphinates), &@Hul ZFe|o]E(molybdenun xanthates), E@]Hd EJQFHOE
(molybdenum thioxanthates); ® X ZEAgto]l= T AWaE B AR FE2A (A 2HEZ, ofwl, olnx=

)3 EgBd 2A}o]=(molybdenum ox1de) = odRE E@Huo]E(ammoniun molybdates)®] WSO <]
AdS F de, EYEY 25 dY o] E(molybdenum carboxylates), &#]Bdl o] 2B Z(molybdenum esters),
2 Bd olv|=(molybdenum amides) &2 &2 Th¥s 7] E8lBd HFE(various organic molybdenum

complexes)= € 4 Slt}.
2 e 2 §38 2B AMEHe friEg2d 335 (organomolybdenum compounds)®] <7} EP2078745
o] &g062] WA @&[0036]el 71A= o] At}

gk e §-71 52189l 3135 (organomolybdenum compounds)S Z2]BEl HE| Q¥ AHOE /s HEHd U
E] @ 7}pH| o] E o] T},

£3], 2gl82d e ortuvolEx ZjgAdl
1718 w9 234 Aoz FHEAG. o
W, 714 Ry, Ry, Ry ¥ RE AE 5

=2 &(polyalkylene glycol) ¥} ZF3td wlojyg o] nfnE ZhA
Y3 ZEjBad Yy esiuie]Ee geae 57| 3}EA] (1))
2 4 WA 18719 ©A 4=}, viEA s A= 8 WA 13719 wha

>
NG

0 0]
= 5 5 3 R
I Y e
A NG R
R S 5 S R.

Aol=% whvbAelth, Belndl tE oz asel=e] Huhae §7] et (1Delw,
A Res Ror B S R AE EEA0 4 WA 15709 B A, e An 8 WA 139 B A4S

\ /"\H M|/.S‘\ g (D
" S / L o \
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v e mE §8 22 &2 A= AA dFl diste], 0.1 WA 1083%2], whEAsHAl 0.5 WA 8
Ao, W owsEstAl 1 WA AR, Y wpeFsAlE 2 WA 44739 frl=ead 3ehe

i
A~
_’_ol

B o] M2 83 24T }
1A 303l kA sl s
A 5ARe] B HU zwq

2 ool we AbEE & Qe S71EUHA SRS folEend sEel WA kel gakel, 1 WA 30
Aguel, kAt 2 WA 20496, o wASIE 4 WA 103960, O vigraes 8 WA 54
o %

w1 v7l£fﬂfﬂtﬂ sEes %ﬂ%ﬂﬁﬁ shet=e] MdAl Al disto],
A 208%F%0], o wHAEAE 4 WA 108290, o wEAsAE 8 ul

:.: Oko

gud sgtEe] dA Aol diste],

i
H =2 Rl
A= 2 A 8d%%e], | nigrdsiAl= 3 WA 628%%e], B uhgrsAE 4 A

AP 01
150417kl thsle] A4:51o] 12,000 2F/2ELE Alo] S8 TFA3E HAER AF-AEFE(Stop-and-Start) Al
elo] ZztE Qo] wojEe o3l v E AlE# ol AT,

BlAE A|28e 1750 WA 2500rpmel A Hth B3 2000mS 714 = 4-7]1% g AWS 330}, o] AL AE-

2~E}E(Stop-and-Start) F@olaL o] Sejx|et 7]o] ¥A Alolof] ~ELE|-GE|H|O]E|(starter-alternator) &

EZsteity, T WA FAAF 7] (radiotracer technique)ol] 9l vlRrF RUE M, o] WA FHz} 74

& 9 Eﬂ/\Eoﬂ/\i AR 8 FAEo] ¢ 100CE FAHT. vt HlAE"E AYE 2E wojgle THS %

A& WAMY F7F, & FAME(irradiated) 5 9E]Zo] 43 A&
A

=
ol LnE %xgé}% 0w oot o] &Iz wlojH o) nir Lol Au|# ),

& ZA SAfol=e] whi FI(100 % PO)o=YEH fefid YA FFE e &
zAEolt}. o] Zg|dAddl FEF(polyalkylene glycol)e] A 400g/mol (ASTM D4274)0]3L, HAE A4
2270) 01 | KV40-2 30cSt (ASTM D445)©] 31, KV100-& 5¢St(ASTM D445) o] T},

(o))
[$2]
S
=
Z
=
()

2
[
[m
it
Ho
et
BN
o,
|
1o,
i)

Foll o == 2 2 SA4ES 71 & 20 8oFsgith:

=2

A B
Hlo]l~ 2% 1+ 70 % 68 %
HA7HA| 3714 12.3 % 12.3 %
qEAG B SRl (Viscosity index improving polymer) 16.6 % 16.6 %
ATshREA] A 0.8% 0.8 %
PPD 0.3 % 0.3%
PAG 100% PO - 2%
HTHS(High Temperature High Shear), mPa.s, ASTM D4741 3.5 3.5

_12_
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KV100, cSt, ASTM D445 12.04 11.8
CCS(Cold Crank Simulator) -30C, mPa.s, ASTM D5293 6360 6400
SAE &= W30 5W30
s 100% 46%

x A7 A H7]RA S FAlstE wlo]A 2dE A9

AREE HjolA 2 Ue M A7) 1712, 2F 1119 Hjolx 2o EgtEo|t),

AbeE Ax A5 A FEAE A 2gd/Rgdd SEA 24, (FF ASTM D52969] whel A ) ZAeF My

2,

£ 139,7000]aL, (3= ASTM D52960] whel SAE) F=F M2 133,00001H, THEAH

index)+ 1.10]aL, 15 I119 Hlo]~ oA 8%e] EAE A (active material )<

s A A ddotdolRl(alkylarylamine) T2 ofwl-Fhi AFsbR| Aot}

TE f54d AetAe Zelvea ol EA o),

_13_
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AREE TR 71 A rEEREA A, ARSPEA A, EAkAl R 2 AAE 2R

AE BolA Zgd A F#]F(polyalkylene glycol)S AbEdlo] &8 FAE Ad H|8le] wpert A4

A]9=(polydispersity
k=

[l
=
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