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TL—bREBRAE LT, T A FRAT LA SUS440C, ~ LT oA FRAT VLA
H SUS42012, @EfRE 7 1 LEHEZE SUT2, &4 T 248 SKS93, &4 T 54 SKD11, 1= /J8H BEA LR
FH S50C, 9512 IR ERAH S50C (S50C-1), RIRZEMEH GO4, 7L AT Y /~n— R 6] GOAGF, 7
2 LAY 7T 4 SCM415 O, 10 FiFEZHWW=, 2D vy I — A& %, X 112787, GO4GF
L S50C-1 DE Y J—AE ST 4 GPa FREE, ZNLISDOIMEITIE 6-7 GPa FREDEA RT. F7z,
FL— MR OREM S %, K2R 7. REMH I, 70 Fm & AT (WHERSOR & B=E)

TFIANCRE LTz,

A—RBRE LT, B 4 mm DOERFEZ 7 LZHIER SUI2 & iz,

8.33 GPa, ¥ 7 (X207 GPa, AT YV U HIT 030 TH 5.
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X317, F— MR 2 AT —VICEEL, R— /AR E—IZEE IR — VilBR IR
LIV WEEZMA, AT —VE—ERETHEEITL. 2O, A—LiBi & 71—
B HICA BB ZOT A=K VEHAIL, Eﬁ“ffﬁ&bf?’/?% LCTF—#ul—|Z
gk T 5. BENEX (1) OXSICEEMETRT Z & C, BEREEKEZENTS. £, A%
D BRI 2 TR ES (F—x 2 28 KS-1100) ([T THIE L, FEREAREALEN L%, X
(2) OEHICHEmEMEE TNVEHCRTILICLY, WERELRITS.

(1)

LW (2)

T, pl R EBRRA, FIHEER)IN], WIS TR EIND, ws FRHESRE R lmm?/N], V1SRG B mm?],
L9 ~0 HEfmm] TH 5.

2.3 EEREH

FEBRIE, MEATE 98N, TV HE 10 mm/s, FEEEGENK LKL 3000 [BIOSME FIZBWTIT-o 7.
F7o, HESEMAE LTL, RAPEMETNE 7 X#E T (THK 8, AFB-LF) @ 2 f#fHE L.
T L— NRBR T O > U E 200210 GPa LT 5 &, VY ERREEIMIE L, K 1.8GPa &7 D.
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4 412, REPEEE NI 2B ERAE & BEERK LB OBMRZ <. FKED, WFioik
DEBNT Y, & DEEEUR L E CRIMIZEBRED ML, £ O%ELITHEMT 2 H 5 2
ENIND . BB BRI A EIPHIL, SUS440C TiE 900 [B]1F T, SUS420J2 Tl 600 [A] %
T, o 8 FEHOMEICTIL 200 [RIE TL, BiADMHHE2RT.

X 512, BB TERIOBEEGREE RT. FXNELY, WITNoMEHZIBWTY, BEERHUT,
0.6 LA EOEVMEZRT Z 030 5. TDOHTH, BELREOIEF|IL, /NS WD 6, S50C, GO4GF,
S50C-I, SCM415, GO4, SKDI11, SKS93, SUI2, SUS440C, SUS420J2 &72->TW5.

Ball: Bearing steel (SUJ2, /=4 mm) Lubrication condition: Dry
Normal load W: 9.8 N Sliding velocity v : 10 mm/s
Number of repeat passages N : 1x103 cycles
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Number of repeat passages N, cycles
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Ball: Bearing steel (SUJ2, z=4 mm) Lubrication condition: Dry
Normal load W:9.8 N Sliding velocity v: 10 mm/s
Number of repeat passages N : 1x 102 cycles
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Friction coefficients r
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B4 61T, RPN TR 27 L— MR A O R A . EEEGURE | Wi 2 E
RIE AR TRIE L72BRIC, BEBREEN R ST G VERIE L PN AR Th - 2551,
HER S (Detection limit) & L7=. 6 £V, GO4AGF Z#[RW\W e TOMEHZEBWT, 10 mm*N ff
THDHNIZENLLT O, KPR T E L OBV EREREZ -T2 &30 5. GOAGE 23
HEWIEBERZ R LCDIE, RbEINENZDLEZZ 5.

B4 712, R&HFEME NICBIT2FF L 5B BN Ch 2R — Ll Ot EEE L =T, A—L
FRBRT OEEFEARRL, BERRER L VBN L. 7 X0, R VilkBir ORI, WTT oMK
ZHFE LIZHGAICHBWNTEH 35X 108 mm?/N I DIETHH Z L5,

P48, X 91T, BB ORI THMEIHG 2 =T

Ball: Bearing steel (SUJ2, /=4 mm) Lubrication condition: Dry
Normal load W: 9.8 N Sliding velocity v : 10 mm/s
Number of repeat passages N : 1X103 cycles

SUS440C
SUS420J2
SuJ2
SKS93
SKD11
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Detection limit
Detection limit
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0 1 2 3 4 5
Specific wear rate of plate ws,, x10-2 mm?/N

e  7L— NRABRA OB ORKAHERMET)
Ball: Bearing steel (SUJ2, /=4 mm) Lubrication condition: Dry
Normal load W: 9.8 N Sliding velocity v: 10 mm/s
Number of repeat passages N : 1x 103 cycles
vs. SUS440C
vs. SUS420J2
vs. SUJ2
vs. SKS93
vs. SKD11 |
vs. S50C
vs. S50C-| |
vs. GO4
vs. GO4GF |
vs. SCM415 |
0 1 2 3 4 5 6
Specific wear rate of ball ws,, X 10-3 mm?/N
7 R A REBT OHEERER R I T)

4



(oL BB 20 0) BB K O HGH O ¥ — 1.4

8[x]

eroeysns

aorysns




(L BRI e 25) R T OO H N —3t

6[x]

uonoallp Buipis

oo

uonjoallp Buipis

uonoallp Bulplis

uonoailp Buipls

uoijoalip Buipls

SLVINDS "SA

49v09 "SA

uornoaulp bulpis

uoindallp buipls

uondalip Buiplis

uonodallp Buiplis

uonoaulp buipys

erozcysns "sa

J0¥ySNS ‘SA

LLAMS "sA

€6SMS "SA

Crns 'sa




3.2 JYRBRTIZHITHER - EFFHE

1012, 77U A NICI T 2 BRI & BEEROR L O BRZ RT3, FKEYD, WThod e
DBNT Y, BEESHE, BEVICOT N L, £0% —EDORWVEEZRT I 13015,
DT L5, BEEERK L3000 B2V T, 7Y RATBEEEICHDICFET I L0 LEZLND.

1112, BREERERE TEATOBERE A ~T. FXED, WTFNoMEHZRBW T, BERET,

R T & bei U TReD TIR S, 0.11-0.12 (T DI 2 7R3 2 &35,

Ball: Bearing steel (SUJ2, w=4 mm) Lubrication condition: Grease
Normal load W: 9.8 N Sliding velocity v : 10 mm/s
Number of repeat passages N : 1Xx103 cycles
0.15 O SUS440C
o [0 SUS420J2
A SUJ2
P © SKS93
n
P01 0 L D s50C
F [ © GO4
8 L
¢ [ (@ SCM415
?,0.05 -
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0 1000 2000 3000
Number of repeat passages N, cycles
10 BEEAREE BEEEOR Lo BR (77 ) 2 EMET)
Ball: Bearing steel (SUJ2, H=4 mm) Lubrication condition: Grease
Normal load W: 9.8 N Sliding velocity v: 10 mm/s
Number of repeat passages N : 1x 103 cycles
SuUSs440C
SUS420J2
SuJ2
SKS93
SKD11 |
S50C
S50C-I |
GO4
GO4GF |
SCM415
0 0.05 0.10 0.15

Friction coefficients A
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M 1212, 7V AEBTICBT S R—/VikBR A OLERELZ R, B, 7 2B TICBIT57
L— FRBR A DOHLEERERY, £ THRHRA T2, M 12 kv, R—AREBRA ORI, W
b RGPS T & L Cid ORNSWEE 725 2 130D, ZOHFTH SKDIL IZxHT %R
— /LB T OLLEEFERDS, MXIICEVME (5.6 X107 mm¥N) &R

13, X 1412, &R OBEFE O PSR 4~ 7.

Ball: Bearing steel (SUJ2, 9= 4 mm) Lubrication condition: Grease|
Normal load W:9.8 N Sliding velocity v : 10 mm/s
Number of repeat passages N : 1X 103 cycles

vs. SUS440C
vs. SUS420J2
vs. SUJ2
vs. SKS93
vs. SKD11 |
vs. S50C
vs. S50C-I
vs. GO4
vs. GO4GF |
vs. SCM415

0 2 4 6
Specific wear rate of ball ws,, X10-1° mm?/N
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X 1512, RRHFERETEZ U AME T2 E & Dk, SMEIOT R0 BEEIZS 1T 5 Bt R
DA ZRT. FXEY, KRPEMEE T T, s 2 O 3B EE CH 5 Z £ 235
%, KIRIEIZ S O EERE R AR L 72 S50C-1 & GOAGF |3, MUBPEREAGEN TI%, R OH o
W X 2R3 Vg b, 77U A ISRV TR, BB TR L 7o o7, Z D729,
7' L— MBS OEEREREIL, R TRHBROMEEZ R LI D EZEXONS.

Ball: Bearing steel (SUJ2, 6=4 mm)
Lubrication condition: Dry and grease
Normal load W: 9.8 N Sliding velocity v : 10 mm/s
0 9 Number of repeat passages N : 1X103 cycles
: ® Dry
§ 08 B ® B Grease
n ) S50C-
0.7 F o
L
06 | o
e 0 5 GO4GF
(o B Elastic Elastic-plastic Plastic contact
C 0 4 | contact contact
n" e r
po3 |V g
E 0 2 - S &~Plastic ?
0 1 ii i| Plastic deformation
0 PR 3
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(1) REAHERE T TIE, WThoMEHZEB W T, BEEARIUE, 0.6 LLEOEWMEZ RS, EEfR
BONEFNE, /NEWHE, S50C, GO4GF, S50C-I, SCM415, GO4, SKDI1, SKS93, SUJ2,
SUS440C, SUS42012 & 72 ~7-.

(2) RAHHEE F T, GO4GF R\ =2 TOMEHZBWT, 7'L— NilBR i O LRI,
108 mm?N & 2 WMEZ LU T OV ME %2 7”7

(3) KAH M T, MTLe 2B CTH D R—VilBr i OEREIT, WIhoME 2T
E LB AITBNTEH 3-5X 108 mmN 3T O & 759

(4) 7 U AT T, WTIhOMEHZBW TS, BEEGRENE, KRKPHEEEE T & bl LT TR
<, 0.11-0.12 fHEDfEZ R,

(5) 7'V AHE T T, 77— MR ORI, 2 TRHIRA & 25D TIRWMETH 5.

(6) 7'V AT CIE, A—LRBr OEFEE, Wb KA EEIE T & i L CTiid T/hE
VMIE (10° mm#N LA F) 259, ZOFTH, SKDI K5 R —/VikBr i O FEEFEEAS, Fax)
A EVME (5.6X 107 mmYN) &7~
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