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Abstract; The abrasive-wear properties of 8Mn-2Cr-Si steel were tested under different impact
energy conditions. XRD ( X-ray diffractometer ) was used to investigate the structural
transformation of the impacted wear surface, and SEM ( scanning electron microscope ) was used to
investigate the morphology of wear surface and subsurface in order to study wear mechanism. The
results show that impact-induced martensite phase transformation occurs during the wear. With the
impact energy growing, the amount of martensite transformation increases, the work hardening
effect improves and the wear loss increases. The reason is the wear mechanisms are different under
different impact energy conditions. Besides, the grains embedded in the substrate during the
plastic deformation will become sources of stress concentration. Thus the fatigue cracks will grow
and propagate to the wear surface gradually under the circulation impact, causing large impact-
flaking, finally making the material failure.
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Fig. 1 Microstructure of 8Mn-2Cr-Si steel
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Table 1 Chemical composition and mechanical properties of 8Mn-2Cr-Si steel
B W/% pIE2ia
1k
C Si Mn Cr Fe o,,/Pa o, /MPa  §/% THEE(HV) A/(J-cm™?)
8Mn-2Cr-Si 0.8 0.9 8 1.9 Qi 395 585 15.6 285 107
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2 J& 8Mn - 2Cr — Si AL oy B R B 45
(SR EE 5, Nl LU | Bl o D) i AN DB
B kR s B AR O FE T £ | S M ALK
TEAR KA il BE AT, 8Mn — 2Cr — Si A3l RE A9 i
BN 285 HV, 242 A ] whly oh v oy I, 3 1 A
A . 2wy T ok 47 R SR TR R R ik
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Table 2 Test result of abrasive wear caused by
different impact energy

gl T 0 0.5 1 2 3 4

Am/mg 0 155.5 183.5 203.8 235.9 256.3
& 0 6.43 5.45 4.91 4.24 3.9
KR (HV) 284 456 473 498 589 628
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Fig. 2 XRD patterns of different impacted surfaces

P 3 vty Ty 5 s v | oo 2 T A %
IR SR R 2R & A ] LRSS Y B2
DR RS R IR R Wi 2, B IR
A F 338 22 fit ok 28 10 T RE A 8658 | A R 4R . (H
B e T 3G, AR A TR S 1 R A T . X —
G5 RN AN ] oy D A5 1 AR b BB AL
HEAT AR RE.

P 4 JZxe] oy B 401 XU A A T S et 3 ) 3
J AR AR At 2k NI mT UE ) 2 [m] s
BRI IR AR A — o R EE i TR Ak, LBl
A s DR K R 2 T R KR P i e K
T LA Ak 2 R S i R (R R Ak J2 R 5 —
BN, S wh i ik F) 3 T i, A AL )2 G E A F)
3 mmZE Ay, W 4k 2 B i ok T, 2% 1 R 4
B TR AL 2 TR AN 3 .

700 160

6.5+ . Wy

6.0 -

550 {600 1%,
© > S

501 | &

4.5+ 120

1500
40 ¢

3'50 0.51.01.52.02.53.03.54.04.5
T
B3 mBzhEmEYE KAEEMSRKESENXR
Fig. 3 Relationship between impact energy and wear
resistance, surface hardness and martensite
content
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Fig. 4 Work hardening of different impacted surfaces
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Fig. 5 SEM images of abrasive surfaces under the action of different impact energy
(a)—0.57; (b)—17J; (¢)—27; (d)—37; (e)—47.
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Fig. 6 SEM images of cross-sections under the action of dlfferent impact energy
(a)—0.5J; (b)—11J; (¢)—217J; (d)—37J; (e)—41.
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