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Fig. 3 High speed tribometer with Raman spectrometer
Fig. 2 Laser power scanner
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Fig. 4 Raman spectra of PAO-Fe mixture on laser heating in air Fig. 5 Normalized intensity of FeOx, PAO, and carbon

as a function of laser power in air
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Fig. 6 Raman spectra of PAO-Fe mixture Fig. 7 Normalized intensity of FeOx, PAO, and carbon
on laser heating in N2 As a function of laser power in N2
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Fig. 8 Raman spectra of PAO-Fe203 mixture Fig. 9 Normalized intensity of PAO and carbon
on laser heating in air As a function of laser power in air

Figure 10 |2 PAO & Cr By RDIBAW DL T L—F =BV BT S, FL—HF—NRNTU—TDTFT~v L AT FMLER
T Cr OEA, RALIFAETIZ < 123 IV DR K ANT —FHETH—R U E— 7 PEESNTZRE T Fe LITA R
DEMPBEINT. Cr BILHO Y —7 SBIR I TAEMEIIIRNEE 2 5D, Figure 11 12779 PAO & Cri0:
RKOBEWHOHA, 9.5m (108°C) DX/ T — TERBESS N URALDMBIZR S U7z, Cro0; 1 X R ALK SR OBk i & L
TR TEY YREToORILEZRELZLOEEZLNRS.

000 - GOIO0 20000
Laser power|
97000 4 i Laser power| -
25000 (mW) i 12400 - _m 2”7 L 60000 | 13500
—— 21 | | 30000 Y i
—— 51 - 50000 | 180001 —— 95
26000 — 100
245004 | 506 I 13000
12200 1 16000 4
25000 4 - 40000
240001 I 12500
H: 14000 -
24000 12000 -
23500 - L - 20000
12000 - [ 12000
23000 - T T T T T T = 0
500 1000 1500 2000 2500 3000 3500 11800 -

500 1000 1500 2000 2500 3000 3500
Raman shift (cm™)

Fig. 11 Raman spectra of PAO-Cr203 mixture
on laser heating in air
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Fig. 12 Normalized Raman intensity of FeOx, PAO, and Fig. 13 Normalized Raman intensity of FeOx, PAO, and
Carbon as a function of laser power for PAO on Carbon as a function of laser power for PAO on
SUJ2 plate in air SUJ2 plate in N2

Table 1 Critical laser power and temperature for PAO with a variety of materials in air or N2
Materials Critical laser power | Temperature Environment

(mW) (°C)
Fe powder 95 204 Air

*
T 6.0 N,
Fe plate 10.6 * Air

*
T 8.5 N,
Fe,0; powder 6.1 250 Air
Cr powder 101.3 * Air
Cr,05 powder 95 108 Air
SUJ2 plate 17.3 * Air

*
0 12.5 N,

* Unknown because of small anti-Stokes peak
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Fig. 14 Raman peak intensity of carbon, unknown peak, CO, PAO, and coefficient of friction
as a function of sliding time for PAO on Fe plate with high speed sliding tester in air
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Fig. 15 Raman spectra at sliding times (1s, 150s, 250s, and 490s)
in the high speed sliding test for PAO on Fe plate in air
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Fig. 16 Raman peak intensity of carbon I(G), Unknown,
and coefficient of friction as a function of sliding time
for PAO on the DLC film with high speed testing in air
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Fig. 17 Raman peak intensity of COOH, CO, PAO, and
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Fig. 18 Raman spectra at sliding times (0s, 226s, 800s, and 1500s) in the high speed sliding test in air
for PAO on DLC film
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