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Abrasive and erosive wear characteristics of high chromium
based multicomponent white cast irons at room and elevated
temperature
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ABFFETIL, ASTM G 65 IZHEHL L 7= 7 S — R o — VEEFERBR I I T, /7 = A 88k (HCCT)
DT 7 VT EFRFEICRITTIRE (C) &F&y (Ti) ORBEMRELL. C L Ti 25%H%
BICRINT 5 Z L2k, HCCI O L MELFRE L, 87 ns (Cr) SHE
DL GRS MWCD) L7z, ZORER, CE#%< &4 T &5 £ 720 HOCL (4C-0T1)
1%, 0 RE E MG AL A A L, BEEONNIC & v =IE TOMEEREMEN M F+ 5 2 L
MWLM/ o7=, L, Ti ZRINT 25 & TiC A3 L, MG AL DB L3 5 72,
BEENME T L, RIBCTOMEBFEMEMET Lz, &1, CEXAELS 2D L, HEREL D
ST EEREMEI IR T 5.

—J7, EIRBEEL N T, BEORWEE (3C-2T1) NMENTZMMEIERT 7 L o 7 EEFEME 2R
L7z, Zhud, CEAMELS, Ti B EWEEHI A DI D AL OWAMED, THEREMEO M E
\CEEREEEZ R LTV ZEEREL TV,

IHIZ, ZOMETIE, HCCL ICEBER (NFTYUL, £FVTT LV, BT AT U E)
I U236 OEEE 2318 LT\ 5. Cr U w572 MWCT #A% (18CrMWCI, 27CrMWCI,
35CTMWCT) DEEFERHE 2 FHA L7-fE 5, 27CrMWCT 1E MiCs 38 & OV MoC SRABIIHT I & B
RALATE 75 (CVF) %R L, bOLEWEEE LD 2 LD, I B EREEZ RS
ZEMHABMNE R o T. OBERA TR, 35CPMWCT @ CVF IXES, MNER L I N 5
7o, MHERERERR N BICF S LT

Z DX DI, HCCT DOt iR EERERE O A EIiE, R ORGHIE & B 72 & 4L O
FNEETHD.

ABSTRACT

This study explores the effect of carbon (C) and titanium (Ti) on the abrasive



wear characteristics of high chromium cast irons (HCCI) in three-body wear tests
By adding different levels of C and Ti, the wear resistance and hardness of HCCI
samples were tested and compared to multi—component white cast irons (MWCI) with
various chromium (Cr) content. Results reveal that HCCIs with higher C but without
Ti (4C-0Ti) exhibit larger, harder M;Cs carbides, which enhance room—temperature
wear resistance due to increased hardness. However, adding Ti leads to TiC
precipitation, refining M;C; carbides, which lowers hardness and reduces wear
resistance at room temperature. Additionally, higher C levels result in higher
hardness but lower wear resistance

At elevated temperatures, the wear mechanism changes, as the hardness of the
carbides does not improve wear resistance; instead, high hardness increases wear.
The sample with lower hardness (3C-2Ti) exhibits the strongest high—temperature
wear resistance. This suggests carbide refinement, seen in specimens with lower C
and higher Ti, plays a key role in enhancing wear resistance.

Further, the study investigates wear behavior by adding transition metals (like
Vanadium, Molybdenum, Tungsten, and Cobalt) to HCCI. Testing on Cr—rich MWCI
compositions (18CrMWCI, 27CrMWCI, and 35CrMWCI) finds that 27CrMWCI exhibits the
best wear resistance due to a high carbide volume fraction (CVF) and hardness,
attributed to M;Cs and MsC carbide precipitation. Comparatively, 35CrMWCI has lower
CVF but better oxidation resistance due to a thinner oxidation layer, contributing
to its superior high—temperature wear resistance

Thus, both carbide refinement and strategic alloying are critical in improving

high—-temperature wear resistance in HCCI.
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AL, THETHEFREMEIOBRRZENE LT, &7 nrASS2ERHRL L, KRR
(C) LFZv (Ti) RMOEE, BBERE (NFPUL EVTTy, FUTRT VR
E) ZHRMLULEHEORER L OHRRETICRT 2BEXEH 2 RHMOICHELZHOT
H5.

B2, CEZLEH T ZEERVHCCI AC-0TI) X, XV KRELFEVMICI RILMEH
L, EEOHMMIX Y BRTOMBREENA LT ZENHALNCRS. LML, Ti %
W42 & TiC BRE@EH L, M7C3 AL BWHLT 2720, BEIMET L, =R TOMERE
MEMET L. E5iC, CEREL DL, BEEIXEL RAVMEBEEIXETT 5.
BT, BRBRRET T, HEEORKWRE (3C-2Ti) HENLMERT 7V 7 BESEE
AL, 2, CHEMEL, TifEXEWREHIR LN S RILY OWHM, THEEFEED
M ECEEREFZRELTWAZLEZTRLTVWS. 20X ICERB LOERERET
B\ T BRI 2 R RS RS, Zhk, FMRBERREHRIC X 5 EREA
H=ALREICE Y, WEFEMEICHNERT 7 7 ¥ —BRRAZLERLGMNILE.
B=IC, HCCL ICBRARBEZ RN LI BE DBEXEZ2FEL, Cr U v 772 MWCI AR
(18CrMWCI, 27CrMWCI, 35CrMWCI) 23V NT, 27CrMWCI i% M7C3 3 & U M2C [RAL#HT HIZ
LBV RILIERE SR (CVF) 2L, ROBVWEELRDZLID, KRbHENZME
FEMEZTRTZEPHALNE RoT. MO IZHA~, 35CtMICT @ CVF I3V 23, MEg{t
HEICEND 728, MEIREFESER LICHFE L. 20X 512, HCCI O iREFER D
M i, RICHOWHML L BIER R 5L T NEETH 5.
ARETHELNERRICLD, EREICADEEHRERAEFREHE IOMEHEZITO -
DOFEHNE LN DEBREZZ T DM OFEMIEL, TOMEEENEI KOOI
TWA7), MEAMBHMEORBICFLSTIHLEIANRRENVENRS. LoT, A@|X
EEIEL (%) ORMEREINIERBIDHLIHDOLROLNS.



