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Polyfluoroalkyl Substances (PFAS)EIZANER 415 & 5 ITMIBAI DRI b i, SEMKEN S D7 v R
L COMBHIF~DEMBEE THDH. 22T, REFRFLEH L UIoEBE T, RS - SRR & OB Rt %
# 7 % Diamond-Like Carbon (DLC) 2 —7 ¢ > 7N EH STV 5. H T tetrahedral amorphous Carbon (ta-C)FEIE, /&
SyFRVEIR O T CEIREBEIIS Z R L, BITHETIE, ta-C 2—T7 1 U 734 LA VERIEIE T T, BEEBMRES 0.01
BEETTRLZBMEINATNDS 1). LL, EEOEBMMIIZENENRERIREHILHFAMERH D, Wl
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AEBE R, SCM420 D 20 mm £, B S Smm OFAEZ AV, #1000 HEOHFEKIZ L 0 RGO S 215 L. 5K
7 at 2 TIE, £ Ar ARV B 52T, ~T XM Ay ZEICEY Cr FRIELZHERE L, %V T Filtered
Cathodic Vacuum Arc (FCVA)IE T ta-C IR Z AL L7, (EEEERERICIE, SUIR2 CTER 10 mm OR—/L&2fHH L.
BEESABRIRIZ I, R— AT 4 A7 BIOFEESRBEME (RHESCA %, OST3000) % A\ 7=. EiEAIZIE, Gear oil
L Trimethylolpropane Trioleate(TMPTO)® 2 FE¥E % # L 7=. #BRS{: % Tablel (27”9, Figure 1 (2R & 912, ta-C Ak
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Table 1 Reciprocating sliding test conditions. Uncoated Gear oil Perpendicular
Load Force, N 300
Hertzian Contact Pressure, GPa 1.7 % x % x %;/el = 8 types
Sliding stroke, mm 4 L//// M
sliding speed, Hz 5.0 ta-C Lubricants pogne
Cycle Time 1000 Fig. 1 8 types of friction test conditions based on variations in

Amount of Lubricant, pL 70 coating, oil lubricant, and roughness direction.
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B 10 s OF — X R U2 BEEEOEEEE Fig. 2 (IR T.  Gear oil B F T, =2—F 4 7 LORBRA
IR R BEBREAN B L% 012 27 L, #EF I L2 2RITRD o2 o72. —7F, TMPTO I8 T TILEEMR
BICKRE R FERFENR R LN, ta-C a—F 4 V7 SN TIE, T TOMMEM T CERARN 0.1 LT L
720, H5IZ Gear oil V8 T DK EIF 0 CTOEE) TIEH 0.06 & i HIKVME & 72 o 7=, Gear Oil i T O MEE J7 1 OFFEh IS
L O TMPTO ¥ T OEE K OVKEF P CTOBECIXBEE R AT A ONT, Wi s BEEEARITN 008 Tholz., £
T, ta-C a—F 4 U7 % L, TMPTO A 26 H L CHRE S5 M OB RER 21T > 72 5F D ta-C £l @ SEM-EDX
IS EFER L, TOREE Fig. 3 1IZ77. B L0 iR LIS ZRZICHONT, BREL TWAESAAL 2> T
BY, REVFEFLTNDI EPMHERTEZ. X612, RKFOREBERS, Soda kO K LRIz 5 XPS
TE USSR, sp2/(spX+sp?) LT ARAEEIEL 41.86%, HoB AT 47.62%, 10K LHIR 61.26%DIETREL 25 Z 0D
Molo. Lo 7C, FEEESICE VT, $T0 IR UHSITEED 0 1272 2B %2 & T 7z b il & b U CHEBhER
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R L spP B RELRDEDBR N IFART IDNAIERBEES N EBEZOND. TR Y, BESHED L5
BPRZONTZEBZOND. BBIT, RIGEHTS - A - 70K LHS O AFM ORIERB R % Fig. 4 IR T . KiEH
EBCIEER 22 TR BLEE S 4L72 DY, Bl CII A Z H Y, 370 R LS TIEOEICHIN 2R DS HEsE S Av,  dh
FOPLPINIARSEENES 53.24 nm, FHOEMT 135.0 nm, P70 R LHIA 3201 nm SJEICKE < o7z, ZAUIEENCZ XY ta-C
BN LU, BFEM OSBRI LCli< 2 & T, #FIC D iR LIS W TR ST L B2 bND. £ LT, &
OIS LD, A —E LEE LR WA THBERRHO EAAIH Sz LRI 5.
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Fig.2 Average of friction coefficient at the last 10 [s] of each friction test. (a) Friction coefficient in
perpendicular sliding. (b) Friction coefficient in parallel sliding.
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Fig.3 SEM-EDX images at the fastest point and at the turning point of
perpendicular sliding with ta-C coated test plate and lubricant as TMPTO.

Non-sliding area The fastest point The turning point

06um 05um
P 04
‘\ : ’;J 053um 03
R ‘ " 000pm 02
PN A 01
o\ ¥ d
%o~ WY 00

. Sliding

Heught, um ,
O _—

e | -— g7 \
306 | - | So6 |
Sos f | <os| |
o4 ] 04/ | 304 }
T o355 1o 15 70 25 D 05 10 1s 20 25 *b 05 1o 15 20 25
Profile Position, um Profile Position, um Profile Position, um

Fig.4 AFM images and 2.5 um line profiles of non-sliding area, the fastest point and the turning point.
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DORAEDLEICH LT, LS FMICHEATE L ORE RGBS T CHEEESRBR ATV, BREE - BRI 255 L 7=
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TR DM L S AR Y o VR OEENEE L TWb EEZ LS.
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