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Observation of the Sliding Wear Trace of Borided Steel
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Synopsis:

The sliding wear tests were carried out under the condition of constant surface pressure without
lubricant at room temperature, using the stationary test pieces of S45C borided steel and the rotary

test pieces of low carbon steel.

Those tests were carried out with constant sliding distance under various

sliding velocity. The scanning electron microscopy and X-ray microanalysis were employed to investi—

gate the wear surface trace of borided steel.

The experimental results indicated that the morphology

of the wear surface trace largely depended upon the wear mechanism such as oxidative wear, mecha-

nical wear or melting wear.

It was concluded that the wear mechanism or the wear life of borided

steel could be estimated to some extent with the observation of wear surface trace.
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Fig. 1. Sliding velocity-wear rate diagram on
1002, sliding wear of the borided steel-
low carbon steel.
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Fig. 2. EPMA line analysis results of wear debris
produced by FeB+Fe,B layer-low carbon
steel sliding wear at various sliding velo-
city.
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Photo. 1. Scanning electron micrographs of sliding wear trace of FeB+Fe,B layer at various
sliding velocity. Tilting angle 15° (Final load 2.1 kgf, Sliding distance 387m).
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Fig. 3. EPMA line analysis results of sliding wear trace of FeB+ Fe,B layer at various

sliding velocity.

i l.dm/s,e, f 13 4.5m/s COEREETHS. a, b O
0.1m/s DEEFERIT AIRBIE CIT 5 % I BB C
BIEBE VUL 7evs. ULas U U BRI 0 BlEz) ©
R H S B 3R Bz, Photo. la OEEFERIT K
RELIEROTRET,  HEMIE OB BT

DRI, B XOSEHEAEFT S5, 1, 1T, IO
Lo I 600 #EXh T, MT
RS TA e, Z TR BEREBEC L ) BEE It
DBILIRNTcZ ERRLT 5. bix] OEY OBMSE
GHETHD. DL 5 CBEHEERAER MM Y
EIRNT DIBRILER OB Th Y, BROEHEEREDOH
YCHI D EUDTe X 5 e BEEERE L 13 v Bie 5. AL
PEFESHIR CIZBERER % 830 f2FLEE CHlgkT % & Photo.
b, Photo. 2¢, e @ X 5 7otk OB 7o M 23 BEEEIEL D
L, BBHVE—EED bhtc. 898 b 0.1m/s
Tk Fe LBRIBERUMET C— 278D Hh, O
X Fe BXU'BDAINMIB T — 2 0NWD bt =
AUTEEEENL FeB B 5\ Ik Fe,B BchHn, —HO
ELOEFTIR P IS X OHiHR 0 BEEER DY L b Fe
REBILYDERCHE LT B EELZ SRS,

Photo. Ic iw/R L7z X9 JEEE 0.6m/s TOEELLIIIT
AREZE T BIELTHE D203 2% ) 3B bt
Photo. lc I3 FHRIREHITH 5. TN BRSO
FREMIT OB, 5\ 3, BRI BEEECER, B
HEOBBTHEE L E# 2 5h 3. Photo. Ic dE
HAXBBERCHEET L L b LEABETHOR. Thbb
DX S e LBERETHIR COBRE O 5 # < 5
5. O CTREBEEEOIZITEHCONKIEIh, =0
HE TR LERER ChH D 2 LR LT 5. BEEE
TR DI BBLY I BRI X 01 5 {Ln BEEEIR
KLTWAEEIVESLYBIBE LI E 2 bR
L. LovnL—0, 125{bBoBEE A~ Ui B
FMESBR ThH BB 2 & X0, BERTE
R DOBIEHEELTH Y, ZhrBEERF DEE
MRECHE L b +9EXbh%. Fig. 3, 0.6m/s

Tk 0.1m/s DHFHIHR B OEIME BIAE
2y, Zhix FeB Eh B\ ik Fe,B By cBEDH
NTWB25THS. Photo. 1d 11 AEHEL R LA
l.dm/s CTOBEFKETH L. EEOKIEISEHETH D
0.1,0.6m/s OBEFEE L1Z o/ B s, = OMEEE
TR DBENERCBEENET LTS EE2 D
h?, BEREEOMMMBD T OiREERA OFEL L E
ERAND LT o bEIRLEELDRS. BEENO
DEEL TN EE 0.6m/s DL L ) EECE. &
DT EFTNDEE 1.4m/s TILEEEORILITRD T
Dl BMEBREFR TH D = ENEHCHETES. &
NITERER OBHTY CHLHER S hlc. (7489 X o
0.1 & 1.4m/s i3T5 L0 — 71 3ELLTW5
2Bt 1.4m/s O FNLficEL. it 1.4m/s ©i%
BEREDNBL L\~ 7> FeB BTinl, Fe,B EBaxfFics
MEINIIDTHA S, 0.1 & Ldm/s BHNB L4 T
TCEERER OREBIL T O B v iiE By, BE 1
ESEBREHETH oD, Fig. 3, l.4m/s Trxiz 5 b4y
BABEEN 80y THHOIK L, BEHEEEXILSy ©
Bote. ZOZ R, BEAEZIILBBAHROELE T
BHH0NE I EHHBURTH %72, EFEERRC THO
BT BEH L5 EEM S B 5. Photo. 1d 3
BBk D Photo. 3d X 0te DAY THI D &z,
HHIHEHFMCL LB b X 5 iR, ko
FEREPRERER OGS OB ThH 5.

Photo. le, f (33X 0 K 4.5m/s “CDEEFEE D—]
Thd. TNOEEOHEME & LCBEBEN I DI,
BEEEREYS LR LEER, TERA»LOER, HiG
BARELUTWS. Tt Photo. 1e BLO T DL
WML DX I BEBT X ABEEWIEETH S EEL
%. L L—F, 135 L0EMBEEEm A BEREL LT
LDEEIDVIESGLBEMC X DIEBIE L TWB L3
Zbha. TRNOEEOHMINC X v BEEREN L L
BRILHER, BECEBEBR BHCE LK. Thbb
Photo. le, f @ X 5 WEFEICEEYI RO bR DIk

— 86 —



1F 5 bR N BEEOHEIZOWT 535

a:0.lm/s, b,c:0.6m/s, d,e: 1.4m/s, f:4.5m/s
Photo. 2. Scanning electron micrographs of sliding wear trace of Fe,B layer AC sample at

various sliding velocity. Tilting angle 15°
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Fig. 4. EPMA line analysis results of sliding wear trace of Fe,B layer AG sample at

various sliding velocity.
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Photo. 3. Scanning electron micrographs of sliding wear trace of Fe,B layer OQ. sample at
various sliding velocity. Tilting angle 15° (Final load 2.1lkgf, Sliding distance
387m)
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Fig. 5. EPMA line analysis results of sliding wear
trace of Fe,B layer OQ sample at various
sliding velocity.
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Photo. 4. Scanning electron micrograph and EPMA
line analysis result of sliding wear trace
of Fe,B layer OQ sample at 0.6m/s sliding
velocity.
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