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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.
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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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Inactivation Effect of Antiviral Methods against Several Viruses
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E_FARE EEBEAM FE_MARE FEHE
BO RKE Bt (T%) & R|/E
Tomohiko Higuchi Eunyoung Bae

£ F

PR, LA VAOFEE LTHWSND, e, FHELT, A1 F 1220 T,
3D TUANATIH Y A NV ANREHER LT,

7 A )V AL Influenza A virus (H3N2) . Feline calicivirus Strain F-9 . Escherichia coli
phage MS2 % FWTHI DU A VAR AT 572,

Sefibii X Feline calicivirus Strain F-9 . Escherichia coli phage MS2 \Zxf L CARIE{LZh
BN EVME D B o 7o, BELTIE Influenza A virus (HIN2)VZ%} U CARTEALZD D3 & ME
F23 & o7~ $8A A 1% Feline calicivirus Strain F-9 O B ARIEALZIE NS v, o
7 A N RIZEE LTI RTE LR DT R b e o 72,

TANVADRIEIZ L > CTENRIH VA NV ATEEFTR 2> TEBY, BHIOIDS Uiy
A NVAFEDORE R HAEDENEETH D,

Synopsis:

In this study, we have studied antibacterial and antiviral materials of various classes such as
TiO,, silver ions, and deep ultraviolet (DUV) light source at 254 nm. We used the following
three viruses for antivirus : Influenza A virus (H3N2), Feline calicivirus Strain F-9, and
Escherichia coli phage MS?2.

The results showed that the photocatalyst had an excellent antiviral activity on the Feline
calicivirus Strain F-9 and Escherichia coli phage MS2 viruses. The DUV had a high inactivating
effect on the Influenza A virus (H3N2). Further silver ions had an inactivating effect only on
Feline calicivirus Strain F-9, and almost no inactivating effect on other viruses. Our results
suggest that effective antiviral methods differ depending on the type of virus, and it is important
to select and combine antiviral methods according to the purpose.

1. #E Wb AT A PO TS IE S (MaSSC 27 U
WEAS OFT =1 1 F 7 A )L ZEYYEDOFATIC L - T —) RHEZ AL (MaSSC > —/L RZ A V), PR
BAEREROBE VIIUANCHIE L TRELR>TWD, o X (FT7x7— 77 V=) 728, kxeht
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TS ORI 2 LT 523, Bt
H LT A NV ADTFE L U COEABELIAM RN O
& 200nm~300nm) , AHERIE (b~ ra=1y
L, FTRUEY—)VE) | EERTEE GRA A,
A A %) ERRLHOBRTNS Y,

AT, ZNDOH A NVATEOF NG, OX
fillt, @URSEINRE 3 2% # AT (LLF, DUV), @
HEHCRPTT A VA DIRA A (LT, Agh) @ 3 Fi¥E
FEEL, 3 HEOUA VA LT, ZNEohbt
TANAFERE T LT, FNOORBFEREID ., B
oA L ATFEI L BHLT A VAR R ORI A A LT,

2. EEAE

2.1 FRDAILR

R L= A VA% Table 1159, LIz A
NVATETRNA VA NVATHY, = _Xa—T %D
BT A NA % 1, = _Xa—7ZFF i g
ANAZ% 2FEfFEA L CTHU A NVAREBROXMR E L,

Table 1 Summary of utilized various viruses
Classification
Virus Envelope Size?™
of viruses
Influenza A virus
(H3N2) ATCC RNA virus Have 80~120nm
VR-1679
Feline calicivirus
Strain F-9 RNA virus None 30~38nm
ATCC VR-782
Escherichia coli
phage MS2 RNA virus None 23~28nm
NBRC 102619

2.2 MM IILAFE

PLU A NV AFEZAME, DUV, Agtod 3 Fifa% H
W, BFHEORERSIF% Table 2 (TR T,

Sefibfli L 7 F Z — B RER LT & > T IR 14
20nm, FEFREFER 50mYg O¥REMHA LZ, Z ok
REALEOMKIZIRE L, IREEE, A— 7 L—
7 LT, RBRIREC 7 A L AR ) LR 1.0g/L 12
725 X ORI 2 N L CGRBRICH W, &
7oy A I S5 72D ONEILT T v 7 T4k

(FPL27BLB:SANKYO DENKI) ZffH L7=, Yo
% 4L # 98 FE 3 ( UV POWER METER (C9536-
02:HAMAMATSU PHOTONICS KK.) % H W TH
5.0mW/em? IZFHEE L7z, REGHREEIE 60min, 180min
T A VARG O % s LTz,
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DUV i 6W # &4 (6W UVC:Coospider) & {# L,
IR RE (UVC-254SDST : - b7 v 7)) CTHHRE
239 1.0mW/em? (2725 X 5 ITHHEE LTz, Influenza A
virus(H3N2) (LT, H3N2) Z W CHRERE T
Tz Z A 15sec DERIMNIIEN T D A /L AU S B
TRRAS S (<10pfwmL) L7220 Ssec DEIMRIRS T
T A VARG 1/5000 EeoTlmlmd, iU A v
RFRERDEEIRAPRIHRERIL Ssec & L7z (Fig.1),

Table 2 Experimental conditions of antiviral method

Antiviral . i )
Material Conditions Concentration
method
Anatase type Black light
titanium  oxide 5.0mW/cm?,
Photocatalyst o 1.0g/L
(P.S.20nm, Irradiation time
SSA.50m?/g) 60min, 180min
1.0mW/cm?,
DUV Germicidal lamp | Irradiation time
Ssec
Darkness,
Agt Silver nitrate Reaction time 2.0mg/L
60min, 180min
7
_ 6
E
5 5
B
én 4
5 3
g 2
=
0 )
0 5 10 15

Irradiation time (sec)
Fig. 1 Virus infectivity titer : Titer of virus as a function of
exposure time to DUV

A IITYEEER (99.8%, 8 £ 7 « /L AFEHIEK) 24T
B OMKIZAIR U CERA A 20 Ul Lz,

Esshierichia coli ATCC 8739 (LA . E.coli) A TUNH3N2

Z O FREBROFER, Ecoli 1% Spug/L DFRA A2
PRIEC 180min DSULRFEITE DAEBRKY 12 123,
50pg/L DERA A PR CAEREEA 1/1,000 (238D,
100ug/L DFRA A YR CTAREAYE 1/10,000 (2R,
250ug/L DERA A PR EECAEED W T RRAS (<
10cfwmL) &72~7- (Fig.2),

H3N2 (3ERA A PREER) 150ug/L "C 180min ORI
1D 7 A VA FEGAT D 20%80 . 9 2.0mg/L DER
A FVPRETT A )L REGAG K 40% T80 L 7=

(Fig3), P10 A NVAFEBRIZHWDERA A IR F
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Fig.2  Antibacterial activities of Ag* ions on the E. coli
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Fig. 3 Antiviral activities of Ag* ions on the influenza
virus

2.3 LA IILRHERAE
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Table 3 Virus host and medium conditions

. . Culture
Virus Virus host . Top ager
medium
DMEM
DMEM
+1%NEAA
Influenza A MDCK +10%FBS
+0.03%Trypsin
virus (H3N2) RCB0995 +1%NEAA
.| +0.01%DEAE-Dextran
+0.03Trypsin
+0.75%Agar
DMEM
Feline DMEM
CRFK +1%NEAA
calicivirus +10%FBS
JCRB9035 +0.01%DEAE-Dextran
Strain F-9 +1%NEAA
+0.75%Agar
Escherichia Escherichia
NB NB + 5%NaCl
coli phage coli
+ 5%NaCl +5%Agar
MS2 NBRC106373
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Fig. 5 Antiviral activity against H3N2



Fig. 6 Plaque morphology in MDCK cells infected with
H3N2 virus
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Fig. 8 Plaque morphology in CRFK cells infected with FCV
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Fig. 10 Plaque morphology in E. coli cells infected with
MS2 virus
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Fig. 11  Antiviral activity of DUV against viruses
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Fig. 12 Antiviral activity of Ag" ions against viruses
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Fig. 13  Antiviral activity of photocatalyst against viruses
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Table 4 The comparison of antiviral properties of various

viruses
Virus Decrease of virus titer (Log pfu/mL)
DUV Ag" Photocatalyst
Influenza A
virus (H3N2) 3.72 0.20 4.85
Feline
calicivirus 1.42 3.65 3.65
Strain F-9
Escherichia coli
phage MS? 0.7 0.32 6.08
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Development of Titanium Oxide Slurry Suitable for Dipping Coating
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Tomonor i Harada Kiyoshi Yamamoto Hideaki Nagayoshi

2 B

I D LA TV D BRIER IR RN O — > THET v B 78, Wi T
MEBIEAT ) —REOPITRE ST, 51 & RIF 2 BIEFIETH DD, BRI O
RIEN R B E 5. 2 572, #@)7e AT U —OFHR5 1 K OV 72 55 ok BE D e
FENREND, T TARIFIETIZ, AT U —IEKIZxE U CREBE IS & O pH FREEA]
DOEINZ LY, BLTFZ o o5ttEom xRkl ZnHbOHBIZEY, T4 o ¥
VT REOREE LR BILENIMZ B, R ORMMGREN ATRERBBILT X L Ea v
YA NAT ) —=PMERICE 122 ERHER SN0 THRET 5,

Synopsis:

Dipping coating is one of FUJICO’s painting film formation technologies, it is a painting
method which precipitates a workpiece in a painting slurry solution and pulls it up. But, since the
coating solution surface affects the formation of the film, it is necessary to maintain an
appropriate slurry preparation method and optimal dispersion state. Therefore, in this study, we
tried to improve the dispersibility of titanium oxide by irradiating the slurry solution with
ultrasonic waves and adding a pH adjuster. It was confirmed that these improvements made it
possible to prepare a titanium oxide-containing silica sol slurry that can be stored for a long period
of time while suppressing sedimentation, which is an obstacle during dipping.
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Fig. 1 Slurry sedimentation with passing time.
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Fig. 2 Particle size distribution with respect to the number

of particles.
Table1  Median particle size of each sample
Analysis d1o dso
sample [nm] [nm]
) 36.1 404
@) 441 63.7
® 198.0 253.0
@ 241.6 290.9
® 298.2 361.3
® 4589  587.0
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Table2  Median particle size of each
preparation condition

Analysis d1o ds0
sample [nm] [nm]

) 36.1 40.4

@ 44.1 63.7

©) 198.0 253.0
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