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ABSTRACT The corrosion-abrasive wear behavior of lower bainite ductile iron was investigated by
corrosion-abrasive wear tests. The main factors of mass loss rate were analyzed. SEM and TEM were used to
observe the worn surfaces. The strain-hardening effects beneath the contact surfaces were analyzed by
Micro-hardness profiles. The influence of load to corrosion resistance was researched by polarization curves. The
results show that, the main corrosion wear mechanism was corrosion mass loss and furrow wear. The roughness of
worn surface, friction between sample and abrasive, depth of furrow were all increased with the test load, which
increased the corrosion-abrasive wear rate sharply. Meanwhile, the corrosion micro cell was formed along with
the appearance of graphite ribbon and delamination at a higher load, which enhanced the corrosion rate rapidly,
and the fracture of delamination result from plastic deformation fatigue was another critical factor of the increased
mass loss. With the increase of test load, dislocation multiplication and pile-up were taken place in the retained
austenite, which improved the wear resistance of material to some extent. However, the improvement is limited,
the average mass loss rate was still increased from 0.16 g/(cm?-h) to 0.42 g/(cm?-h) with the increase of test load;
The corrosion current (leor) Was enhanced from 0.56 to 5.62 mA/cm? along with the increase of roughness. In
addition, the mass loss curves of lower bainite ductile iron were divided into three stages: point contact wear

WEIWIRR H Y 2014-05-05, W HIE SR H #: 2014-06-26
EZ WA i BE, 59,1986 4£4:, 14
DOI; 10.11900/0412.1961.2014.00237


mailto:songrb@mater.ustb.edu.cn�

A% ACTA METALLURGICA SINICA

(initial stage), surface contact wear (transition stage) and fatigue wear (stability stage).
KEY WORDS lower bainite ductile iron, corrosion-abrasive wear, electrochemical behavior, galvanic corrosion,
mass loss rate
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Fig.1 Microstructure of lower bainite ductile iron (Ag—retained austenite, B, —lower bainite, G—qgraphite)
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Fig.3 Microstructures of worn surface of lower bainite ductile iron after corrosion abrasive wear with loads of 10
N (a), 50 N (b), 100 N (c), 150 N (d) and 200 N (e)
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Fig.4 Microstructures of longitudinal section of lower bainite ductile iron after corrosion abrasive wear with loads
of 10 N (a), 50 N (b), 100 N (c), 150 N (d) and 200 N (e) (FD—friction direction)
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Fig.5 Microhardness profiles for the specimens after wear test (a) and influence of test load on micro hardness (b) of
lower bainite ductile iron
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Fig.6 Variations of cumulative mass loss under different test loads (a) and mass loss curve under 200 N of lower bainite
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Table 1 Corrosion potential (E¢or) and corrosion current (o) Of lower bainite ductile iron with different

roughness R,

Ra/ um

Ecor/ V. leorr/ (MA.CTT)

0.12
0.28
1.60

-0.528 0.56
-0.529 0.96
-0.527 1.78
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Fig.8 Fitting curve of corrosion current and roughness of lower bainite ductile iron
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Fig.9 Morphology of high density of dislocation in austenite and low density of dislocation in lower bainite (The
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inset corresponds to the SAED pattern of the circle area)
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Fig.11 Roughness R, of worn surfaces of lower bainite after corrosion abrasive wear
33 RMERKRERSMN

JEE ok BB A5 O EE R R B, AR B ARSI A, BRI R R R, X RO A G AR B AR R T AL
I, sz BB I, BURER I S BRI 18] DL el oy 3=, 10 AP RVEZ (Hardness of material) 5 /%
FIAE Z (Hardness of abrasive) bt Hi/Ha /INT 1, BERL AR 1 HGH T AAPRFIO R T -5 22 R AR RIE I AR 2 3,
NTAE AP RER TR IR R AL PO il BRI DU, A A 8 ol B 457 2 o S 45— BN 1) py #8
TAGE, X B, MEERT S R 2 BB AR E i, 5tk gt N AR i) IR B 45, B
PR A 2 S A FEAL 27 S R, JRAE SR B AR S R, e R, SOSE P IR B A, R BT
R, REEM. BEfR. A WIR BB BLUE, MBI RERETRE, RERWE BTN, #
REEN G BRI B, B S IR N SR = By, AR R R B I B v, XA DA
A ) EE L A i, MORLRTEAR R 7 BCR B IEAI, MORIRZ SR i B 107 R R A sl, AT sy


javascript:showjdsw('jd_t','j_')�

A% ACTA METALLURGICA SINICA

RS kA R 58, 0 )R H LR B AR i v 2 1 X — B BUR EER B SR B R AL Ak, R4
GURIEAH 23R J2 20 SBAE T i/ A T R AR A i r i, ISR i Rt AE AR R 2 (0 K
Bt — P 3R TAPRHK R e A DRI, PR P R A B2 BB R R EUX P BUR E AR S e i
= nsh, RAEE 6a AXERIL, BEAE AT IR, PRI R B R OV BT, IR M0 Xt
FARE5 B L ) () BE 5 0 A0 B R IS N APDRER TR L (K52, BIVARAr B, RS OR, BRI R BB, U %
POE AR BOR, [, BT, R AR B TR A B, AR AR BE AR Bt LG SR, Xt TR i 3
iR 1 RIBRAL AT, IR TR R 198 55 RN

4 g

(1) TR AR AL 2247 07 BB IRE . A2 HCI AR (1 BV 1 9 1< 107 mol/L, NaCl 425 (1 Bk 1
0.1 mol/L &t st ey, AR R ok e S R TR B A B L. R0 5.20 pum I, R ik rRLI A 5
5.62 mA/cm’,
(2) N DTG AARER S8 55 2 A JE ok BB 30 0 L g J5 o B 07 R P ey PB4, H 5 o B 45 i A 27 S b O FE R LA
PG E ;R 45 DALAH EAT RO ALVE N
(3) T VUIRAABRAESE BRI rh B R AN A RT3 9 3 MBI B, 73 0 o BT ) R b B AR o B 5
SRy T Ao P PR B AL IR 9 57 BE B B
(4) B BOE R AT AR b PR F) BE 45 ) A0 BERL e N AL R THT BOVR BE SR 38 30, [ AR 2 7 A A
U 55 ivs, SEUBRLESUR E AR E BT RN, B i 0 A58 15 A v Bk B B PR PN 3 LR IR R
(g, SUERZAERESE R, R S e — e RIRCR.
(5) Aar I INAE MBI R TR BE T, RJZ SR b i b, SR ik e T . BE & #fer 38 n, ARk
R Z A GRS AR AT 8, TR RGO R rv, e 6 g ok 4 .
SE
[1] Labrecque C, Gagné M. Can Metall Quart, 1998; 37: 343
[2] Pal S, Daniel W J T, Farjoo M. Int J Fatigue, 2013; 52: 144
[3] Laino S, Sikora J A, Dommarco R C. Wear, 2008; 265: 1
[4] Meena A, EI Mansori M. Wear, 2011; 271: 2412
[5] Reed P A'S, Thomson R C, James J S, Putman D C, Lee K K, Gunn S R. Mater Sci Eng, 2003; A346: 273
[6] Chaengkham P, Srichandr P. J Mater Process Technol, 2011; 211: 1372
[7] Bakhtiari R, Ekrami A. Mater Sci Eng, 2009; A525: 159
[8] Abbaszadeh K, Saghafian H, Kheirandish S. J Mater Sci Technol, 2012; 28: 336
[9] Kutsov A, Taran Y, Uzlov K, Krimmel A, Evsyukov M. Mater Sci Eng, 1999; A273-275: 480
[10] Abedi H R, Fareghi A, Saghafian H, Kheirandish S H. Wear, 2010; 268: 622
[11] Slatter T, Lewis R, Jones A H. Wear, 2011; 271: 1481
[12] Zhou Y, Lu Z, Zhan M. Mater Des, 2007; 28: 260
[13] Efremenko V G, Shimizu K, Noguchi T, Efremenko A V, Chabak Yu G. Wear, 2013; 305: 155
[14]Lv Z L, Deng Y S, Rao Q C. Mater Mech Eng, 2001; 25: 32
(EHRAR, XEH S, BIE &, HUCTRER R 2001; 25: 32)
[15] Nie X, Meletis E I, Jiang J C, Leyland A, Yerokhin A L, Matthews A. Surf Coat Technol, 2002; 149: 245
[16] Cheng X, Hu S, Song W, Xiong X S. Appl Surf Sci, 2013; 286: 334
[17]Ji Y, Zhao W, Zhou M, Ma H R, Zeng P. Constr Build Mater, 2013; 47: 104
[18] Mansfeld F. Corros Sci, 2005; 47: 3178
[19] Dai P Q, He Z R, Mao Z Y. J Iron Steel Res, 2001; 13: 47
(Ao, (TIsR, BEE. PP ARk, 2001; 13: 47)
[20] Stokes B, Gao N, Reed P A S. Mater Sci Eng, 2007; A445-446: 374
[21] Wu W Q. J Iron Steel Res, 2004; 16: 56



A% ACTA METALLURGICA SINICA

(RYETS. PERHE T4k, 2004; 16: 56)

[22] Cavallini M, Di Bartolomeo O, lacoviello F. Eng Fract Mech, 2008, 75: 694

[23] Abareshi M, Emadoddin E. Mater Des, 2011; 32: 5099

[24] Wang Y, Zhang K, Guo Z, Chen N L, Rong, Y H. Mater Sci Eng, 2012; A552: 288
[25] Zhang A F, Xing J D, Gao Y M, Su J Y. Acta Metall Sin, 2000; 36: 765

(Tkzelg, TR, &R, 73R L. &J8 ¥4k, 2000; 36: 765)

[26] Zhang P, Zhang F C, Yan Z G, et al. Wear, 2011; 271: 697



	SUN Ting, SONG Renbo, YANG Fuqiang, LI Yaping, WU Chunjing

