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AFmCIE [Study on Tribofilm Formation and its Friction Characteristics Caused by Promotive and Inhibitive Action
between Various Lubricating Additives and Functionalized Polyalkylmethacrylates in Low Viscosity Engine Oils ] &
L, UTO6ZELVHEHRINTVD.

%5 1 % lntroduction| TIX, HEVHEOERILITIEOT 2 2 O L 2 5K T 5 72 9113 B M v
BT 36 1T 5 RE R KIS KON EEREE O M LB CH S BUR 2R L, BRSSP mic s
F 4D MHEERERANA] ZnDTP (Zinc dialkyldithiophosphate) < EE#25H A MoDTC (Molybdenum dithiocarbamate) 7> &
TR S D BOSHRR( b T A R 7 4 )V DY EEERARIRICF G35 2 Ln b, TAOEIAIZED LT L
(Ca)RIFHEANRC /7 WAl 72 & OB OWMFPIA T TAE L L MR EDRATA LML, Fx OWIMFNET D
PEEREEFEARIRMERE 2 e RPRICHEAE S 2 Z L WFM R TH L LB L T D, 51T, EHET Pl
DEAFEITIANT T, R TRIEA & BRI R OB Z IR OR Y A Z 7 U L— FR& S FIRINAI(PMA) & 38 A
L, PMA &BEFT 2 RN & OWBELEREZH SN T 5 2 L OEEMSEZ /R L, BHEMRZ B L 72
D DAMIIED B & ARG L OB 2R~ TN D .

%5 2 ¥ [Effect of additive combinations on the tribofilm formation and the friction and wear reducing performance of
fully formulated OW-8 oil | TiE, & FEAMAIZnDTP, MoDTC, Ca RiEFH], AN DELE A F722 D OBk
£ OW-8 oV UMAEL, T LIRINAIOMA GO N T A R T 4 )V LTER L BEEEEFER I KT T 5
BERF LTV D. ZnDTP BEL U MoDTC IEAR Y U VBB X O A LT Y 75T > MoS2) % EiRET5 R T AR
7 4 VA ETERLT D, Ca RIEHHIOFMIC LY, AU U VBRI L0 MoS RS L, Ziuld Ca%k
THEAIOBFWAE LY CalbBWRTBKT 2 2 LITERT D LR RTINS,

%5 3 % [The tribofilm formation and the tribological characteristics of fully formulated 0W-8 oil in the coexistence with
the functionalized polymethacrylate] T, /KEZZE(PMA-OH), 7 3 / F(PMA-N), # /LK% 2 F(PMA-COOH)7:
ERBVEE RE LN S 70 2 BRSO PMA A VT, MoDTC RO OW-8 =2 P AICHIT D P T AR T 4 /LA
FER & BEEREEFEREME~ DD R & it L T 5. PMA-OH X° PMA-COOH D IRINC K 0 st ZnDTP OFIA
DHIINS % Z LT, CaO 72 ED Ca (bAMEL < EF LILEES)RHEN(Zn) AV RWRHEA Y U gz Tk L
T2 R TART 4 )V LADOIEREDMELRE L, BEEEFERICKE < %5325 —J7, PMA-N OFMTIE ZnDTP & 5
EREGRHT 2 2 & CEERROBRITHENWRERY U VBROGMRAEITL, NIRRT 1V LAOMAHEIET %
blebTZEERBLTWD.

% 4 7= [Effect of friction modifiers on tribofilm formation and the tribological characteristics of the fully formulated
OW-8oil) TiE, 23 T TR SN TREILZ AT 5 PMA OBFILERRABMEILICER 32 b D238 5 5>
W 57w, KEREL, T WARFUVREGT DS FRIELEWE IO TR Z1TV, &S FEE(L
BYOHHATIZBNTHRY U BRI R BB MER L T\ 5 Z &6, PMA OREMERIE ZnDTP
HIRD N T A R7 4 v DO 2 BT gtk 2 /2 LT %, S 51T, MoDTC 25T OW-8 =2
WIZET D PMA IO FEZRET LR, PMA OFEICE D O 3 BRI ISR S h b —77,
MoS: bR ) U VR E P T A R T 4 W AORBICERNE LD Z L EHLIT LTS,

% 5 ¥ [Statistical analysis on the correlation between the elemental intensity of tribofilms and the corresponding
coefficients of friction obtained with fully formulated OW-8 engine oils| TliZ, b7 A R 7 /L LD TTHEIRE OB
BRE & OFHEI % Pearson OFEBIFREIC X 0 3] L7 A5 2R, BEMREUIIE D 77 > Mo) L B & Y, Ca i P
R0 LA RT Z &M, MoDTC H3RD kT A R 7 4 /L KO AEBIKRIC A2 TH Y, ZnDTP HED
RY YU UBRL CalFERILEMETERR L TV D HEEMEAZ A L TS, S 5612, FuRMOMBEICES X, PMA
WIND OW-8 =2 VUMM DR S L2 b 74 R 7 1 /b SO BEEERRBEN IOV TIREL TV 5.

% 6 % [Conclusion] Ti, ARBFEZRIEL T, AWRICBITIHRFELSBOBELZIBTNS.

W EET DI, Aamsid, ORE T Y SRS SH7C ZnDTP &2 £fR L LT, MoDTC X° PMA 72 &0
VEEEREER, Ca RIGVAI, 57 Bl 7e EEEORMAIR THE L 2 HEAEZRZB SN2 L, ZnDTP #H3kDORH
AU U UEESe Ca BELEMOEHIIMEREEO M EIZ%FE L, RV Y U#ge & HIZ MoS: X CaO MY 2
ZEDEBIBICAS THD E V) EMIMR AT Db OTHY, Tk, T¥EEAERT DL ZANKE
V. Ko T, AiREEE (L) OGRS E LTHFAIMEH 2 b0 LBOLND.

TR X HEAEOERROEES ) 1T, WLV —FURTE (T2R2) IS T Z— Ry MAKSIET O T, A% TR O
THERRL TL7ZEW,



