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1. [XC&Ic

ITHE, FRt T REZ2BA 78 B4Z (SDGs, sustainable development goals) %7 2728, Hx 72 LW 2 BIEBIZ AW
SR VEIZIIEE 22K AR RDENTND. D72, EZIZH W B 2IEA OERS B Lo h &
{EWET HIRVIRPUC R > TETEY, TORERE L CHMEN{& (BHD, elastohydrodynamic) #2235 ) 2 D%
Wrna SN TnWa. (o T, BIZOFELRAE M ZLET TR EFMELENLTALENDH Y, T D= HOIIHHE
WIRRE A FEMICE =X U U V CEDHEMBMERR R E/2 D, ZNET, EELIIEROBRNTE VELEL, ST
WL & A7 CREEAC B 2MIEE S ZE T, 2OMEOHWELFRFICHETEXIERA v E—F X
1% (EIM, electrical impedance method) #BH% L7-2. W2, EEOHEEEEZ (oF 0, HHAEM) cb@EHTE5 &
IFBIETND I AWIETIE, AT A b =— RV O X O 72l M ATeE78 EIM 2 BA%E L 720 THE T 5.
W, RO E £, RKRFEOBRIC O W TITEIET 5.

2. REHE

AMFFE TR 72 dil 3z BB OB KX 2> T, Fig. 1IORT. Rz & L TAT X b=— R/l (FNTA2542)
AL, ARFZECR%E LETEEZAOVCTHMBES b [m] & HEOMMR o [-] (720, LR a=1) Z[FRFFCHIE
L7z, &7z, @3 b2 M[N'm], BLOF L —REE T[°CIL O THIE L7z, SRBRZEMEIZ OV TC, Table1 (1237,
HIRCHRBA G L, RBRESIZ7 % 2 v LW E 1.5 kN 28T T EL— 2% 3000 min! T 5 h Bz 72, AR
TiE, Table 2 (/R EEAINGLIN 2 852 O LIS 1.0ml i F L CEREZIT-7-.

3. WREEE

AERRER (b, a, M, T) IZ2WT, Fig. 2 1ZRT. h OFERIY, RERABEZOBERE (Fig. 2 FoR7T oy 1)
IRE LB LTS, BB I RE R PR & (Fig. 2 PO BAHR, Ertel-Grubin equation®) & —%4 5 2
CERMB L., —F, aZRFEEE BICHA L Ih BT a ~ 0 LD Enbo oz, ZOFE, TE M HFEERICIEIE
—EERHSOTWVDLZ NS, F1h TRUABENET LB LN, fBREO T L —2AREEBE LB RICS
VT, Fig. 3 127”7, Figure 3 ()R T EEFER AT O R S 2 & Lok R, RERATICH 7= 100nm LL LD (Fig
3 (b)E AT H B EWINER) ANEREN TIHIEIEEB L TWA Z & 2R L7 (Rg=0.12—0.08 um). 1h D 1
F100nm ThofeZ &b, MEEI LR UA—F —OMEPEREL TR UADET LIZEEXLND.

Table 1 Test conditions

Bearing FNTA2542
Temperature, °C 26
fudl - -
AC servomotor Rotational speed, min 3000
torque meter A

Axial load, kN 15

M: bearing torque €——=e rubber belt Maximum contact pressure, GPa 1.0
Roller 0.15

carbon brush Root mean square roughness, um

rubber coupling

Race 0.12
LCR meter thrust needle bearing Alternating voltage, V 1.1
ol AC frequency, kHz 10

!

h: oil film thickness Table 2 Qil properties

o breakdown ratio T: lower race temperature oil Mineral oil
spring Kinematic viscosity, mm?/s at 40 °C 32
axial load Relative permittivity 2.1
Qil volume, ml 1.0

Fig. 1 Schematic diagram of experimental apparatus
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4. F&EO

AWFFETIE, FREEANTE T ATEEZ: EIM 2 BR%E L, FEFEDO AT A h=— RV % IV CHEE S & Ok %
FIRFCHIE L7e. ARBRBIAES OMBE S 3R E S EF L TV, B E & B a 23 L CAEERENE T LT
LEDOND 1 h BEOMBES IHRESISE-HTI2208bhol. 72, RREO F L —AXMEZBE LT
B OEBRICR UABENE L TWAZ L 2R L. ULEOKENDS, AFETAT A b=— RAVEIZ O X 5 7
itz 31T D TEIRIE A ZEMICE =2 U L/ TEX L Z ENRIBENT-.
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Fig. 2 Time evolutions of measured oil film thickness h (top left), breakdown ratio a (top right), lower race temperature T
(bottom left), and bearing torque M (bottom right); oil: mineral oil (kinematic viscosity at 40°C: v = 32 mm?/s), rotational speed:
N = 3000 min!, and axial load: Fa = 1.5 kN; red plots in graphs: measured values by EIM; black dashed line in top left graph:
theoretical prediction at T by Ertel-Grubin equation.
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Fig. 3 Observations of the lower race surface after the experiment; (a) photograph of the wear track and (b) surface roughness
profile around the border of the wear track; red open square in (a): surface roughness measurement area shown in (b); black
vertical line in (b): the border of the wear track; red horizontal dashed line in (b): f{x) = 100 nm.
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