B4 H 1M FmF AR
2019 4F 11 A SURFACE TECHNOLOGY <275 -

D2 % 500 5 b 4B 28 3 K 5h BE 4R 14 RE A R I

S, Eme . XUHeE S, BB, BREB™

(RERBARZ a TRNZS RS
b S TENBRBREMAERLNZE, ST K& 116028)

W OE. B BFRRISAEIT D2 RRANE S BRI Hoh, IR RGBS ) e A I, A
i A8 K SR I Ao AR B RAR LB A X IR IE . F ik 2R GPM-30 B3R X I AUst R 46 2L 22 5 5
A R RBRBAR+ AT ZAIR(P+F) Fo @ K & KAR(TS) 49 D2 F 40 4RXAF AT T BRI R AR 3 BRI, @it
M FRERE . WEEIEF H A & 4 K AR F AT BB GRS AT 300, B e F 2R by B Me
BRI REARFATURESH ., &R TS KM EEH MR L ANAE, §ANIEN T o hnik XA
B AR, TS RAEG BRI ER R34 5 T P+F iXAE, 1B47 2x10° 35)5, P+F XAEVAA TS XAF6 A @
JEBAE AN F BB A RACBER A £, TS RAFATOR ERK S LK, BEBMEBEL T, HMEER
¥ 35, TS XA B4R B 5, ARALIG E AR, 49 78%., P+F iXAF & R R4S AR B BAK, 12 AL B T X 95%,
JEARGREE G, MAER R, ik TS KA A AT R T B @A R A £, P+F XAFA ~ A4 E R
MBI AR T LR R R BT EBANBEREMT, RAEWMLH P+F 0 A B R 42 P AL
HRFRE, WL AR Fmt B E AT,

EEE: D2 FH40; RORZRRAR;, KRR, BRI, BHEE; HM8URE

FESES: TG142.1+1  X#EkFRiRES: A XEHS: 1001-3660(2019)11-0275-08

DOI: 10.16490/j.cnki.issn.1001-3660.2019.11.030

Influence of Original Microstructure on Rolling Wear
Properties of D2 Wheel Steel

MA Lin®, REN Rui-ming™”, LIU Peng-tao™”, PAN Rui®, ZHAO Xiu-juan™”

(a.School of Material Science and Engineering, b.Key Laboratory for Key Material of Rail Transit in Liaoning Province,
Dalian Jiaotong University, Dalian 116028, China)

ABSTRACT: The work aims to study the influence of original microstructure on rolling wear properties of D2 wheel steel and
explore the scientific controlling of wheel wear resistance (polygonization), so as to provide theoretical and experimental basis
for the design and the damage control of key materials in rail transit. GPM-30 tester was used to conduct the rolling wear test
under dry and air-cooled condition on D2 wheel steel specimens with the original microstructure of lamellar pearlite+
proeutectoid ferrite (P+F) and tempered sorbite (TS), respectively. Wear properties were evaluated by measuring wear amounts,
observing macro scale morphologies and measuring Vickers hardness. Wear morphologies and section microstructures were
observed and analyzed by SEM and OM. It was easier for TS specimens to form polygonization. The generation of
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polygonization accelerated the wear of specimens. The amount and rate of wear for TS specimens were higher than those of P+F

specimens. After 2x10° revolutions, the surface wear mechanisms of both kinds of specimens were dominated by adhesive wear

and oxidation wear. There were more and deeper spalling pits on the surface of TS specimens, with more severe adhesive wear

situation and higher roughness. TS specimens had higher original hardness and lower hardening amplitude, about 78%.

Although P+F specimens had lower original hardness, its hardening amplitude could reach about 95%. After rolling wear, P+F

specimens had higher surface hardness and thicker hardening layer. The hardening effect caused by ferrite deformation

refinement is dominant in TS specimens, while the combined hardening effects of ferrite refinement and cementite deformation

occur in P+F specimens. Under the condition of dry and air-cooled rolling wear, D2 wheel steel specimens with original

microstructure of P+F have better hardening effects, polygonization resistance and wear resistance.

KEY WORDS: D2 wheel steel; lamellar pearlite; tempered sorbite; wear mechanism; wear performance; microstructure evolution
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