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Wear Resistance of Two-step Reaction Sintered Silicon Carbide Ceramics Fabricated
by Melt Infiltration
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Synopsis:

The two-step reaction sintered Silicon Carbide (SiC) was applied as wear-resistance
materials. The powder sizes of SiC feedstock were changed from 5 to 150 pm, and this study
investigated the effects of the SiC powder size on the structure and wear properties of sintered
SiC ceramics.

The constant area fraction is SiC All sintered samples of about 65%, irrespective of the SiC
grain size. The most favorable abrasive and erosive wear rates using steel shots were about
2.2x10°° mm?3/Nm in all samples and 0.1 mm?/kg at intergranular distance of the SiC less than
20 um. Consequently, sintered SiC ceramics with superior wear resistance were obtained using
a finer SiC powder feedstock.

1. #8 SiC DOYERELEDRRF 21T > TE 7239,

BAGITUNGE (SIC) (e, il EEREE, iR 2 etk Lin L2 6, B O BT X 0 EERBRRRITR
IR EENTMEREZ bOMEITH Y M LRt S <RRL70, HRICL > TEOMERED L 57
MOMIEEREM & L OERICAE TH D, FEOIIIN  ERREE AT 200 2E L, O, Y2t
ETOWFET, SIC DOINEFEM & L TOBIEREZ  BHE@ET 20803 H 5 &7, $pEEr —/L, ffukn
D12 RERBIEC L D SiIC USSR ZER L, — T —RaiE 7 A =72 L3RI 7 VU T EERE



DFAEL, Fio, FEICBERNF R L OWeR & 7 b
Wl e—Y g VERENRET D LB DD, 8
FZOMMEEEERELE LT, Cr, Mo, W, V 72 E DAL
DI g SN [N BV S = 757 N TR DA s A

VTR T 0 — U a VEERERHEDOMFE NS < T &4,

TN E N5 TTFEDOFEIECE DA K B BEFE~D RN
oMo oH 5 810,

F7-. SiC BT I v 7 ZAOBEEFEEHNEH W O
STEY, SiC OREFIEOBEWNI LT, £/2%
O DEEMIZIBW TR 72 5 Z & AVRS T
TS W UL S, IWEARBIZ KD " BeUs
BEREECYERL L 72 SIC (2B 1) 2 BRI O 131 &
A ERBIR,

% ZC, AT Si 2GR S/ T2 SiC BeX
ISBEERAERIL T T LY T L ma— g VR
BRI VEE L, Mgt a1T o7, SIC BUSBERSRDEEEE
B, 7V 74 —250 SiC MRORIZREZ B S,
SiC DFEREHERES L ORI DB AT o7,

2. B

FEFERRBRIC V2 SIC BERSIRIT, IGREIEIC L D
TBOBUGHEREIZ Lo TERLL 723, 7Y 74— 4D
JFEHZ Si,C, SiC 38 L UM AR Z W=, 7V 74—
LA % SiC 1 Table 1 1779 X 912, 5~150um
DRIED 5 DMK Z MR L, THEIVROLTR
% A,B,C,D,E & L7-, Zh 5D SiC¥HyREHWTE
AP L, Table 2 |27 11 FEHOFEE HElG LT,
B AA, BB, CC,DD, EE |3 Z NIV D R/ 5 1 Fl
HOHD SiC R =M Lz, £, B kD SiC
MIREZIRAGT 5 Z & CREDRLFNS/ NS 7okl 03
& SFUbr A L TEH EEXBND, Z T,
2 FEFAD SiC ¥y AR % S0mass%d Ol & L7273k AB, AE,
BE,DE % ¥fii L. ¥y RIEA D EFEREIC 5 2 D B %
TS U772, LAT mass%li3% & &,

Iz, TAWIFT )y hefnbszo—ya VB
FERBRClIAT— Ly a vy FERWEEE L LEEE
BNEL 2D EBEZLNDT0, AR THD D
& E ORAGHENL W L7, #FEDEI & DE2 1%, %
NEIEERED %2 90%&E E % 10%., ¥yKD % 70%& E
% 30%& Uiz, RSB AR BHIME 99%LL Lo Si %
AV

Fig. 1 [ZFUEHTAWS SIiC By RORER E LT, ¥
KD & EDL—V BBl T 827~ T, EHHD
KLt Ao 78RR TH Y | FiOREIIZMNBIEE S
iz, E£7-. AR LW RONSL 2 —L LT,
ENRIINED T = ) — VIR DR A Tz, FEORE
A, FRIORBRIC IV | Si G —IREEFERDO PN
NEHRBTEDLHFME LTRE LT,

7 ¥ a—Hi#i—tsukuru No.29 (2021)

Table 1 Powder size of SiC for sintering.
Powder  Size (um)
A 125-150
B 53-75
L6 20-50
D 10-20
E 5-10

Table 2 Compounding condition of SiC powders for wear

testings.
Sample Powder Compounding Wear -
ratio (mass%) testing
AA A 100 A, Es
AB A,B 50, 50 A, Es
BB B 100 A, Es
cC C 100 A, Es
AE AE 50, 50 A, Es
BE B,E 50, 50 A, Es
DD D 100 A, Es, Ea
DE1 D,E 90, 10 Ea
DE2 D,E 70, 30 Ea
DE D,E 50, 50 A, Es, Ea
EE E 100 A, Es, Ea

*1: Symbol A represents the abrasive wear test. Symbols of Es
and Ea representthe erosive wear tests using steelshot and
alumina grit shot,respectively.

Fig.1 Micrographs of SiC powder of (a) D and (b) E.
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Fig.2 Schematic illustration of SiC fabricating process by
reaction sintering method.
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Fig.3 X-ray diffraction patterns of second-sintered SiC infiltrated
by Si.
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Fig.4 Micrographs of cross-sectional second-sintered specimens.
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Fig.5 (a)Abrasive wear rate in second-sintered specimens and
(b) effect of grain size of SiC on abrasive wear rate.
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Fig.6 Micrographs of specimen surface after abrasive wear test
in specimen (a) CC and (b) EE. Arrows indicate traces of

wear.
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Fig.7 (a) Erosive wear rate using steel shot in second-sintered

specimen and (b) effect of grain size of SiC on erosive

wear rate.
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Fig.8 Appearances of specimen surface after erosive wear test
at angle of 45 degrees using steel shot.

Fig.9 Appearances of specimen surface after erosive wear test
at angle of 90 degrees using steel shot.
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Fig.10 Relationships between (a) area ratio of SiC, (b)
intergranular distance of SiC  and grain size of SiC in

second-sintered specimens.
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Fig.11 Effect of grain size of SiC on erosive wear rate using

alumina grit shot.

Fig.12 Micrographs of specimen surface of EE after erosive
wear test using alumina grit shot. Arrows indicate

cavities.
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Fig.13 Relationships between (a) area ratio of SiC, (b)
intergranular distance of SiC and grain size of SiC in

second-sintered specimens for erosive wear test using
alumina grit shot.

Fig.14 SE image of specimen surface of EE after erosive wear
test using alumina grit shot.
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