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Effect of Impact Energy on the Microstructure and Wear Properties of
ZGMn18Cr2 High Manganese Steel
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Abstract: Under the condition of stimulating real work circumstances, the structure, mechanical properties and impact wear
resistance of ZGMn18Cr2 high manganese steel under different impacts were studied by means of metallographic and
scanning electron microscopes. The results show that the slip band density of high manganese steel increases with
increasing impact. The maximum hardness is 448, 478 and 545 HV, and the depth of the hardened layer is 0.19, 0.29 and
0.7 mm, respectively, which gradually improves the hardening effect. Under the circumstance of the stimulated condition,
when the impact value reaches 3 J, the capacity of work hardening of high manganese steel takes full play, and the wear

weightlessness reduces to the lowest value, with shorter cutter marks and more furrow on the surface. Meanwhile, the wear
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mechanism is mainly cutting and plastic abrasive wearing.

Key words: high manganese steel; impact wear; wear mechanism
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Tab.1 Composition of the tested materials

JLER C Si Mn Cr P S Fe

Y RikH 131 048 1791 192 0.038 0.006 Bal.
BIHERRE 132 059 18.17 193 0.038 0.010 Bal

12 XBHRMFZE

FERUEFRJE 1) Y AU I B S mm 1Y
A Rl A R I BITTIRON4E 2 21 mm M2
A 38 mm, BN 10 mm A9 wh i BE R RE UK
G FHARE 0 590 7 S B ol R b o B 4803 50 5 11 1t
e TSR LUV FIIE, w4 S
5 7E MLD-10 AY op iy BE Bl g AL b 64T, BialAe
52 HRC W& 48, R4 10 mmx10 mmx30 mm,
HORE T op iR b, 20507 o B8 8 =
BE v A AR B, o N R G IR AR,
TR, b R fl i B8 7 A —E 1
Yl A2 3l A BERPCRiAE A 0.88~1.00 mm) 5k}
S AE TR JFAERE PR RS 9 R AS 2k A 43
S, R AR R 93 YR/min, TR
200 r/min,

SralE R 1.2.3 13 A4 by Dk AT w5 k)

PASCE , Je AT 10 min FWUES 8 , LT IRAEE S A
FEPEATIERN 5286 . S 30 min, REITF R 7L
KA e, T8 B 0.1 mg i 40r KEFRE,
IESRSLIRZE AL WD AT T — LI A Rl
B3 A PAT IR i A S I 2

FHl Carl Zeiss Gemini 300 %4 $71 i B 5% W0 2< v ofy
AR R ) SR S BUE S, RN
JEETH 77 10 VI HGAKRE ) Leica DMI 3000M %4 4 4H it
T WL 3% 2 48U 5, H Zwick/Roell 5. fi i
JEE VR T T 5 3 1 1) AT N R B
BEASTRBEN 3 AMA , UL (E

BT g L T AR R R R
Fig.1 Schematic diagram of the working principle of the test
machine
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Fig.2 Wear resistance of ZGMn18Cr2 high manganese steel under different impacts
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Fig.3 Longitudinal section metallographic structure of the ZGMn18Cr2 high manganese steel
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Fig.4 Hardness of the ZGMn18Cr2 high manganese steel in
thethickness direction under different impacts
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Fig.5 Surface damage morphology of ZGMn18Cr2 high manganese steel under different impacts
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