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Table 1 Test conditions of each test equipment

Test MTM-SLIM PLINT TE77 SRV
equipment
Test Geometry: Ball on disc Geometry: Ball on plate Geometry: Ball on plate
condition Time: 120 min Time: 120 min Time: 120 min
Temperature: 100°C Temperature: 100°C Temperature: 100°C
Load: 30N Load: 200N Load: 300N
SRR: 50% Frequency: S0Hz Frequency: 50Hz
Speed adjusted to meet A=0.5 Stroke Length: 4mm Stroke Length: 4mm
22 #HEH
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Table2 Outlook of the tested oils for Table3 Outlook of the tested oils for phosphorous
FM evaluation evaluation
Oil No Test oil ID Oil No. | Testoil ID | Formulation description
0 Baseline (no FM) A 0.08P Baseline
1 Baseline+tFM1 B 0.04P Reduced phosphorous
2 Baseline+tFM2
3 Baseline+FM3
4 Baseline+tFM4
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Table 4 Test results of each wear test

MTM PLINT TE 77 SRV
13:)1 Testoil 1D tlﬁ\{}}gﬁiﬁ; s glnffj%j:;l?ilgn, Scarucrlgpth, WearH:/I(r)llzume, Scarp(iel:pth, Wearnlfr(r)éume,
0 |Baseline (no FM) 48 20 1.5 0.002 1.3 0.001
1 IBaseline + FM1 59 30 1.8 0.002 15.0 0.01
2 IBaseline + FM2 9 120 38 0.003 1.2 0.002
3 |Baseline + FM3 60 15 3.6 0.005 1.4 0.002
4 |Baseline + FM4 38 10 7.8 0.011 1.6 0.002

FM B EETOREIZIB T, ZnDTP 2 E TEREND b7 A4 R L Bi4BRICH D Z sixk<monTtnsd b
L2 L, FM OFfEME (HE) 12k -oTiE, FIA REEL OMAEERNRR Y, THEREE~ORERNR-> T 5L
NEEIND.

— 5T, BREEEFERBE, RBEEIC X o TRHENSOEMBREN R 5720, [F UL O TH TN OB
BEECEONDIHMmN R D WEEMENH 5. Table 4 (R JH5E Y, FRBRITABEAE V) A TIFIEBEL TWDH A, &Kt
IO BN OIAM I R 5. Fl 20, BEEERRS OA T, TET7 ICBW TGN 1 (Baseline+ FM1) 23k b #H»
S 7=, FFEEHE SRV ICEB W T, BRbIEWVEREL 5272, 72, MTM (B 2RO E & Tk 3 (Baseline
+FM3) DMEN TV DA, TE77 X° SRV OEFERBRICB W TERED R LRI Tk,

32 JVBEL FSARBERROBERAE —8— OW-12 with 0.08P
IR DOFRRE T H A MMEEFENEIC BT A EHE T, =0 Vi £ — & —OW-12 with 0.04P
W OBETHRLRELBEET 5 LD ZoDTP Ths. Zoik & 25
MEE RIS T DY v TRBETERBND. 22T, 2 20
ZnDTP O, FROLMF Y REE 0.04% L& 0.08%D 2k G
W L, MTMSLIM &V C B 74 R0 R s kogmic 2 1P
DD Z i U, TR~ BB AT L. R % Fig *é‘ 10
12T, =
AL 70 UM A (U S REE 0.08 ER%) LT, VLR & 0
L L7 U6 B (U IR 0.04 HRE%) 13 T4 REBEOR  E 0
FRE TICBERFRAELS 2D, »OBONLHIEOE S 23 # < 0 50 100
RAHLWHIRERER L. 3.1 TRLEEY, FI7ARHEEOE Time, min.
SOEBEEFERS L BIRT 2D CR7ARVAR, B2 D ) EOK Fig. 1 Comparison of phosphorous concentration on
IR A B D356 1L, WEFEMEIC TSR 2 4 o T IRINAIR R % the tribofilm thickness

EZRITNERORNWI L AREL TN,

4. F&&

o BAMT 4 —EBAZLTUACENTY, U UloRREE (0W-20 LLT) 1E, ZEbRFEHEHEA T 5
FCHEERAERE T

o 3 OoDRFHEREERBRME (MTM-SLIM, PLINTTE77, 3 XUVSRV) % MW T AL T, #1345 FM
T2 BRI O M EFEMERE 2 Hhi L=, FM OB~ DR BOEAWITHBEE TR, v
FM Ot EEFREEDIAM ARERIC LV BT 2 L 2R LT,

o WMFHFOVEEHIETSE, ERTD N T A REERELS DT TR, FIAREENER NS ET
WL 72 BRI RS D 2 2R LT

s BAMT A—EBAZ VDTV MOBRREREE B LSS 2 OERELT ABRICIE, AT S FM Offit
EEREME~ DB (N T A REROEREE 2 &) 2 AMNICEE LT, AT EMZ2RET ILERDHD.

Xk
1)  #lziE, A.GPapay, PE)I[F53L, hT AR A N, 1995 4 (Vol.40 ) 4 5 274 H.

F T4 Ru U2 2023 F Kl TRk
338





