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Diamond Patterns of Supersonic Jet Flow
discharged from HVOF Thermal Spray Gun
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THICW<IZERFEIIT /2 D,

TYINTARY
l R

*

REHE SR

X8 HVOF BT D7 L— LR OEE;

5. BHYIc

HVOF 77 NI E R AL TS D1 FE L
A T ICBIND L A Y B R /SH— 2D T
fRFHAAT ST, W EITF 12 e TTDND B HZ 1T
NITENTHD,

ZE XAk

1) J. Browning, J., U.S. Patent, No. 4,568,019,
1986.

2) A. Papyrin, Advanced Materials & Processes,
Vol. 159, No. 9, 2001, pp. 49-51.

3) J. Akedo and M. Lebedev, Jpn. J. Appl. Phys.,
Vol. 33, 1999, pp. 5397-5401.

4) https//www.kfjc.co.jp/business/spraying.php
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Bacillus J& TM-1-3 ¥k DR IS X OFEEARLEEA I

T fRER

B D HREEME DORE

The Bacteriological Properties of Bacillus Strain TM-I-3 and Analysis of the Volatile
Antifungal Compounds Emitted by this Bacteria

AFw I, — R HIRGR SC D Biocontrol Science, 2019, vol. 24, No. 3, pp. 129-136”

E%I%k% AR IR
mIEFIIEE %

T@t (=) fofie fE

Hiroshi Sato

IZHBH S LT RIFRE O & Z IR L2 D Th 5,

FIRFERRRT SRR
RIS E B

Bt &) Kl T3
Chihiro Osaki

=25

THETEAIT, RIFRAO L5 5 HLEE - [FE
L 7= Bacillus JBIZJ& %5 TM-1-3 BROEEFR 21T > T
&, ZOWIE, HROEFEIIAND Z & DK
RECHEFEEMRZ R, Z OIEEMAImEILs 5
DI MG O Z IRl L, R T HICE#RT 5
AN D D, AEIOWIEICB N T, Foxld TM-1-3
ROAEDFHIMER A 5T L, 2 ORE AR
HALEWNC K D PUEIEMEZ R L7, IR T, Iz
I ENHEIER DA =X L EZHENITT 5728
GC/MS 5347 % AV T TM-1-3 BR O T E

ST LTce ZhEv, TM+3%#%M\7DEﬁ
VR A Y EERE, 2-ATFANTH U, RUXT )L
TEREVSTEHEEENHRE SN TWHIME %
FEAEL TWD Z &R gnoic, TM-I-3 #RIX 4.
Sfumigatus, C. cladosporioides ¥ . O P. expansum &
W o T2 B OIHIEE S 2 n T 7o A 1%ITARFR 2
BENOEREIC L D154V DO iR B DO T8
DD WREED B B

1.#48
INFETWL ONDIATHFIEIZIB W T, Bacillus
AN E N ESIE SEAMENE B E SR SR RN/ 5oy

EnTnsd " i E O TOWNRIL. Bacillus
JBOEMBIEAT DHIEDE B35 & BT 5
ZEICkY BEECHEOREZILET S Z L AR
LTWb, LML D, Bacillus BZEETN <D
DADEE DY, FFE DB RCE %6 LT WO SR
M R R E 2 AT 2 mE b VY, K
WMOFERMEMEIZ L DHEEHIZR < HmbTW
B, RIS Z & e < PLEERHE EEH
RIS DF AL, B 5D D ITmH S Ol A W EE
ThY ., BERHROTPELRETE IR THD
0Dz S DR EFIR L SRR
L LT, T w<o#®@&#$%_MEofw
B, T ORI RIZICH R PIRE MK 2
‘fﬁ;@:nl:*r/xi)xfocb\o

Fx I TREBRNO LB G HEE - FE L
Bacillus JE\ZJE&T 25 TM-1-3 Bk2S . BOREE D BL I 12 5%
U CHEBEfi I B ER 2 R 2 L 2 A LY,
TP 2T, A EIOHFFEIZI T, ok 1T 16S IDNA
HFERL - 3 SR, TERB P ROMRAT, A B
AEACZERORRNT X 0 TM-1-3 BRIk % B
E#KLtomif\#%ﬁﬁEim%¢%®fﬁ
=ALE BT H 20T GCMS 43T & T
mua%@ﬁ%#éﬁﬁ#%%%ﬁbko
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2. MBBLUAE
2.1 HEBHORY ) —=25

R RO THEN BRI L7 TS 7 v % 02 M
DY PRREE A~ L IRE L, 80 °C (27T 10 S fHIINEA
Lz, ZOWREH LIRS ¥ 7%, HmERE;
#1 (05514, Nissui Co., Ltd., Tokyo, Japan) @ F{ZJA
Fle, D%, ZOBEEREMZ 24 B D 48
IRERE 2> C 50 °C OIRE CIEIR L7z, 1HiR%, il
FEREM BT SN g x D T an=—
7T LGB L0 7T KGNS T SRS
HIE LTz, £D%, 7T LGHEIZ R S TERO B %
ZThEhn e Y ViMmigRERE# (252201, Becton
Dickinson and Company, Tokyo, Japan) (280 JSUF,
WILMEDO R WA R L, ZOHR CEMMEE RS 72
VN Bacillus FED 1 2% TM-1-3 £k & LAWFFE DL
Bk Lz, £72. ZOBEKOERY 7 ILILE
TM =X —7 T4 XAEOREIERKIC L 02t s
iz,

2.2 HEBRER

PRBREEH & L C, JMNEATBOE NS BTAG H i R
Wt (NITE) 7~ 5 458 S L7z Aspergillus
(NBRC 33022) .
cladsporioides (NBRC 6348) .
expansum (NBRC 5453) ZH\\\/-, ZiIHDHEE
WTLLFNEZZ A, fumigatus, C.
P expansum L &Kl T 5,

fumigatus Cladosporium

Penicillium

cladsporioides) .

2.3 BBt Bacillus g TN-1-3 ¥k DFED R E
HEEE O FE D7 16S tDNA HFEFS - 47 15%
W 247’ 1 b a—WZFE3&%1T-7-, DNA X
77 aEe_X7FF X —F¥ (Wako, Osaka, Japan) (Z
L &4, 16S IDNA 7 7 7 A v b X
PrimeSTAR HS DNA 7K YU X 7 —+ (Takara Bio Inc.,
Shiga, Japan) % H\ T PCR JEIC L - THEINE L 7=,
ZOBR, R LTI A ~—IT9F & 1510R TH -
7=, K87~ DNA % BigDye™ #—3I x—% —
v3.1l A4 7 V¥ —27 = A% v b (Applied
Biosystems, CA, USA) Z W TH A 7L —r
Y REEATo T, ZOBE, R LT T A ~—Ik,
9F, 785F, 1099F, 536R., 802R, 1510R T o7,

DNA Wiz ABI U XA 3130xl =17 v 7
T AP — A7 A (Applied Biosystems, CA,
USA) (Z X > THEXIKE) L ChromasPro 1.7 3 —7
7Y 7 M7 =7 (Technelysium Pty Ltd.,
Tewantin, Australia) (2 &V Bl L7z, Z O EALS]
. I bR A O 16S tRNA 5 1Al s 01X
R L, kY TM-I-3 #d 16S rRNA Fd
H 2 EMIRIE M DNA 77— & ~X—Z DB-BA 10.0
(Techno Suruga Laboratory, Shizuoka, Japan) & [E %
g B/ Y5 — Z X — X (DDBJ/GenBank/EMBL) %>
SFF7Z. 16S rRNA A O R ITELS 0 % ik
IZE o TEHRE ST,

2.4 MREFHIEIE
TM-I-3 BROJEREFER B2 IRET 720, ot

FHAMSE BXS0F4 (Olympus, Tokyo, Japan)Js V) #1%2
AT 2T,

2.5 HBR - LR

Barrow b PO HIEICIESE . B E T —PRIG, A
XA —BIR, T RUBENS Ol T AREL, 7
R oD,/ B (O/F) ORBRAE1T - 72, RIZ,
API 50 CHB kit (bioMerieux, Lyon, France)% T,
RFERE T ORI,/ FlE, BTG 2 35 L
7o FBIMREBRE LT, BXEMH T TOAE,
20 °C K50 °C G CTOAEE ., 5% NaCl §4:To
LB IEBA L DOIMKGFRER K OTAS A DINIK

Gy MRRE &R T2,

2.6 EMMEEGR

BWREREE TN ENRBY KT TZRT F 7 F X
ke —2 g5 (LUF, PDA $5Hh) o gl C3lE v
I D~ — 8 —F ¢ A 7 (GE Healthcare UK Ltd,
Buckinghamshire, UK) Z &\ /=, ZD~X—/3—F ¢
A7 O LICHE OWE AR Z TS LTl b E 7%,
37°C C 24 FEITEIR L 72 0.01 g O TM-I-3 BRE =S
— 4 MREFRE, a2 br— AL LT, R
BRONR—=T A4 MRRER W, ZOovry—L %
27°C T 7 HRMEIE L7z, 7 B RIS HEBREE O 2 n
—=—ODHfE% Foxit Reader® (Foxit Japan, Inc., Tokyo,
Japan) ZHWCHIE LT,



Potato dextrose agar for the

Lk !j'\ 1‘15[“ ﬁ‘ll !]!ﬂ 5! 0

——

Elandard nutnent aga lopped watly perhite
Ly i W] n-1-

Fig.1 Structure of the experimental equipment used
to measure antifungal activity without direct
contact with the subject, as viewed from the side.
Standard nutrient agar topped with 1.5g of perlite
powder inoculated with TM-I-3 is placed at the
bottom of a 10 L plastic container is. As a control
group, sterilized perlite powder is used. On the
opposite side, affixed to the top of the container,
is placed potato dextrose agar on which each
fungus is applied. This equipment is incubated at
27 °C for 7 d and the growth of the fungus is
observed.

2.7 EEMRNEREKR

TM-1-3 BEEIR/S— T A MK 1.5 g & R RHS
i (PAF, SA Kft) (ZHHE /- ¥ —L % 37°C T3
~4REER L7, S EBREREEZ ZNZNERY
JNF7- PDA BsiZ HE L7, I0LDOT T AF v
BOEPAR (IF 21.6xHE1T 30.9%5 X 23.8 cm) DI
MO EICIEIR L7e TM-I-3 #RE R S—F 4 MR %E
Pt 7z SA B AFRE L, BB ORKIFDOFEDEIC
FE L7z PDA BiHhz i S \Z[EE L7z (Fig. 1),
NWHOEMARZ 27°C T 7 BREMEIR L7, 7 B#IC
KW B EL I D1 & Foxit Reader® (Foxit Japan, Inc.)
Z W THIE LTz,

an=—OEHBEOVHEEHWTIoX 6
TM-I-3 BROEHEREE O (Inhibition ratio)
RO,

-A
x100---[1]

0
Ag IIRFRN—T A MR & S-SR E
HOan=—MEOFEEZ R L, 4 1% TM-I-3 £
EERIEEA=T4 PHREWEFEIFLEHEGD
BB O 20 = —HEDOFEEZ R L TND,

Inhibition ratio =—
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2.8 IM-I-3 #rDERMEMED T

2mL D3 T UK 0.01 g D TM-I-3 B & &R S
BT —=F 4 PRZEEIL, 37°C T 1 FHEE
L7-., SPME #£{&® Carboxen/PDMS 7 4 /L A7
7AN—%ETH LB L TR L 37°C
TLIRMMER L7z, 77 A =2 IR L, £O%
GC/MS Thothzit>7-, GC/MS s#rid Agilent
6890 inert gas chromatography system (Agilent J&W
Scientific, CA, USA) Z =, BEED 5> DT T I
¥ DB-1 (60 mx0.32 mm id.,
thickness;100% dimethylpolysiloxane) (Agilent J&W
Scientific) & H\\ 7z, F¥ U T H AL L TEME~
U AT AL, &L 1.0 mL/min & L7z, A
7V U AFEANZIRIR L FEAREIL250°C F
TH#EA L=, GC A —7 % 40°C IZRRE L. 14
fRFF L7z, £k, IEZARLZ 10 °C/min ([ZEE
L. 280°C £ CHIR, TDH% 20 RFF L=, B
H7EIL GCMS 7V AF ¥ >, AFx ¥ LV
30-300 m/z TH o 7=,

5.0 pm film

3. HBRBFIUEE

st
a Ifsrrmms (IM-I-3)
30— Bacillus sporothermodurans M215 T (U49080)
#_1-Bacilus sporothermodurans M215 T (U49078)
Bacillus sporothermodurans M215 T (U49079)
Bacillus oleronius ATCCTO000S T (AY288528)
Bacilus acidicola 105-2 T (AF547209)
’&. [Bacﬁius shackletoni LMG18435 T (AJ250318)
Bacillus ginsengihumi Gsoil_114 T (AB245378)
_&:MUS firmus NBRC16306 T (AB271750)
Baciltus lenfus IAM12466 T (D16272)
Bacillus iphius JCMB731T (AB021182)
Bacilus isabeliae CVS-8 T (AM503357)
Bacillus pervagus 8-4-E12 T (HF952773)
Bacillus humi LMG22167 T (AJ627210)
_m':saem;-s aquimarls TF-12 T (AF483625)
Bacillus marisflavi TF-11T (AF483624)

Bacills subtis subsp. subiils DSM0 T (AJ276351)

1

Fig.2 Phylogenetic relationship of TM-I-3, which was
isolated from soil in Nagasaki, Japan and
analyzed by partial 16S rDNA gene sequences.
Branches show bootstrap values and scale are
genetic distance.

3.1 TM-1-3 ¥ R 45

Fig. 2 TRT X512, MAEMFEEM DNA 7 —#
~—2Z DB-BA 10.0 & [EERHEIEACSI%4% BLAST
FHRMER R OFE R, TM-1-3 £E D 16S rDNA M KA 51
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1T Bacillus J&® 16S rDNA HiERLFZ 5 L iV AH )
MeZ R LTz, £72. Bacillus sporothemodurans M215
WD 3oD7 /&y arFKE (U49078, U49079,
U49080) (Zxt LARESR 99.1%~99.3% Dt b &\
FRIFM: %27~ L7z, Bacillus sporothemodurans M215 £k
X277 ARFIHIZ3 SORSI D F 72 5 16S DNA
BIETHEBE AT 52 EBRESATNG 1,

AR E H DNA 77— % ~— Z DB-BA 10.0 {2 5%}
T 5 FEEMERR TE G avie AL 15 HEERLS A v
72 16S rDNA Yz FERCHIZ 5 < i 5 53 - R fifdfr
fE 3. TM-I-3 |% Bacillus sporothemoduran M215 £ D
3ODT IRy a s FKG LI DTSRI
Az R L CU e,

Fig.3 Gram-stained optical microscope image of strain
T™-I-3

3.2 WEEEH - £IBEH - AL

Fig.3 & Table 1 T/R9 L 912, TWREEMEIE B X
ORI L 0 . TM-1-3 BRIZAFR NS T4
AL, EEME AT 57T AGMEARR T, FREE
L, ¥ T —EBRIGE IO F X —E RIS L
B E R LTz, 2 OMIRIL, Bacillus J&D
PR E—ET 5, L L7eh s, API50 CHB 7 A
K CIE, Table 2 T/RT X 212, TM-I-3 #RIL D-U R
— A D-ZNaA—ZABLUD-7 )V b—A&LT
DB, D-FTHR—A L-FE—ABINRD-HTT 7
F—=2EL Lo Tz, EHIC, TM-I3 #RiT Y
LT —BIEMEE RS, T M v EEAYT, B
TF BN, WS AR T LR Do T2,

13

Table 1. Bacteriological properties of TM-I-3

Test TM-I-3
Culture temperature 30 °C
Rod-shaped
Morphotype (0.8-0.9x2.0-3.0 um)
. e +
Gram stainability
Presence of spore *
Motility *
Medium Nutrient agar
Culture time 24 h
Diameter 1.0-2.0 mm
Colony Color Cream color
Shape Round
Surface Smooth
Transparency Opaque
Viscosity Buttery
Growth 37°C +
temperature 45 °C +
Catalase reaction *
. +
Oxdase reaction
Acid and/or gas production -/-
from glucose test
Oxidative-fermentation -/-

glucose test

ENERBR DS R IE Table 3 (233 XL 912, MikiE
BERSME T CIAERE T, 20°C BLUN50°C T4
BL. 5%NaCIBREE FCHAEF L, VEA BIW
CTASNENKRGIR LI o Tz, ZHuh OPERIL,
16S rDNA Hi BEFIMFAT I35\ CUTRR M R S 1
7= Bacillus sporothemodurans M215 FED MR & FA{EL
BRZLRbNiz, Ll s D7 ba—2,
D777 h—Z, U rBLOkErEA—2D 4
FEOEZBILT 5 R08 7 T v B MKGRT %
U Bacillus sporothemodurans M215 #EOMAR & B
2%,

ZORER, BIsTRITICE VT, 16S rDNA i
£ Bl A MR BT 2y B TM-I-3 Bk 1 Bacillus
sporothemoduran ~DITFEMER REB I LT H DD,
WA IFERIIT 9, E AR - A bRk
IZHRWTH HHE ORIZITHENGRD bl



Table 2. Physiological tests based on API 50 CHB tests

*Fermentation test, **Biochemical test

N-Acetylglu

Glycerol®* -cosamia® + D-Fucose®
Exythritol* - Amygdalin® L-Fucose®
D-Arabinose® - Arbutin* + D-Arabitol*
L-Arabinose* - Esclin* + L-Arabitol*
Ribose* + Salicin® + Gluconate®
D-Xylose* = Cellobiose® +  2-Ketogluconate®
L-Xylose* = Maltose* +  5-Ketogluconate®
Adonitol® 5 Lactose® ONPG**
jorin Melibiose* ADH#
Galactose* - Saccharose® LDC#*
Glucose* +  Trehalose* ODC**
Fructose* + Inulin® CIT#*#
Mannose® - Melezitose* H2g**
Sorbose® - Raffinose* URE**
Rhamnose* - Starch*® TDA**
Dulcitol* z Glycogen* IND*#
Inositol® - Kylitol* VP#*
Mannitol* - Gentiobiose* + GEL**
Sorbitol* - D-Turanose*® NIT##
Zﬂjﬁ?ﬁg_ D-Tagatose* +

Table 3. Results of the additional physiological tests

Test TM-I-3
Growth under anaerobic _
conditions
+
Growth on 5% NaCl
Growth 20°C +
temperature 50 °C I

Hydrolysis of casein

Hydrolysis of starch

7 ¥ a—Hi#i —tsukuru No.28 (2020)

3.3 MEREHAERD T

TM-I-3 BROEMPIEERRICBNT, 2 e
— B CRER =T 4 MR & EBRE (TM-1-3
EEIRSET =T 4 MER) ORT, £ TOH
BREE OREMB W TR REIIA N h 5T,
TP 2T, TM-1-3 BRIZEEE & M3 2 ik o bt
EWE EPEE LN ERHEE SN (Figd B X
W' Fig. 5),

With perline

With pertite
maculated with
T2

Fig.4 Antifungal activity of strain TM-I-3 upon direct
contact with three different fungal strains. “With
perlite” images are of the control groups and
“With perlite inoculated with TM-I-3” images are
of the experimental groups. Plates show growth
after 7 d at 27 °C.

[ v pete  mhih paie onveted win TS |

Fig.5 Differences in the gross areas of colonies of each
fungus, which were calculated from the images in
Fig. 4. (N=3). Statistical significance was
calculated by t-test. *p<0.05, **p<0.01.

L L7235, TM-1-3 BROIERAtHTE FERERIC
BT, EBREE (TM-I3 BRI Ee =74
M) OPEBREE ORERIL, = b e —LRE CR
BRA—=T7 4 MHR) OFBREREORERK I Y A&
\Z/NE D o7z (Fig. 6 3 XN Fig. 7). TM-I-3 ¥ &
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RSN —F A b & IAF ST TR O & B R
B OfEE (K1) X v &) X 4. fumigatus, C.
cladsporioides, P. expansum DJAIZ, 88.2%.100%.
96.4% T o lz, T 212, TM-T-3 B EEHI T2
R R TR R 2 I3 2 2 & AR S T,

INOHOREEY . TM-I-3 HRE MWD Z &IT X
S>T, REMNREBERNOI EHEREZSIEEZT C
cladosporioides DF&E % FEHERLAYIZINH 3 2 T REME
PRI ST, AT, TM-I3 BRAGEF L. ik
HIZREGZ S Z i 29 P expansum O YEFHE % ]
ZONADFREEDR B D, S BIT., A. fumigatus I3l
T ALV ZFEDIFABE & L THLENATRY
TM-I-3 BRIFHREOFIICH 525 2 L 3 HFFT
& D,

Cladorporinm Praiciilinm

elmdenperiaidey LT

Agpergiling
fheigerun

TL
Wit periite O ,
| s ol

G

With perlise
vl weadl

TME-2

Fig.6 Antifungal activity of TM-I-3 without direct
contact with three fungal strains. “With perlite”
images are of the control groups and “With
perlite inoculated with TM-I-3” are images of the
experimental groups. Plates show growth after 7
dat27°C.

(] 0,08

CC PE

| o peite  ©Vith parite inccutaad mith M43 |

Fig.7 Differences in the gross areas of colonies of each
fungus, which were calculated from the images in
Fig. 6. (N=3). Statistical siginificance was
calculated by t-test. *p<0.05, **p<0.01.

15

3.4 GC/MS H#TI= & % TN-1-3 HDIERMEME D
E

GC/MS ATz L v TM-1-3 ¥k23FElE, 7' m vt

VR, AV EERR, 2-AFITH R, N XTI

TEREVSTALEWEREFE L TNDH T ERRE

A 7-(Table 4 & Fig. 8),

Table 4. Volatile compounds emitted by TM-I-3,
identified by GC-MS

Retention time

Compound
(min)
Acetic acid 10.85
Propanoic acid 13.78
Isovaleric acid 18.02
2-Methylbutanoic acid 18.34
Benzaldehyde 25.74
—
0|
=
s | f
s B /’/J”_
o il

Fig.8 GC-MS-TIC of the volatile compounds from
emitted from TM-I-3.

FERR 1T IR S BR e PlEEEZ R L, FFIC P
aeruginosa <> A. baumanni & \N>72 27 F MRV
WXL COMBEERN DD Z ERHREINTND
D, 7w e RS ORI TR o
FEHARINA L L THWLR TV D ZERmbnT
W5 D, EToA VERREE, 2 AT T S U BRIEHE
HSROE I L CHRIER 2 R> Z L dkiE S
T3 P &51c, XU XTAVTE RIiL P temperata
ICXVEASH, BNRSCTIEER DD Z &7
wEEH TS 'Y,

AHFZEL Y TM-1-3 BN u B AE I & RO 5 % PE
AL, FEEARBIC BRI A HI L2 2 R E N
Too ZAV D OAEHIBEREDME A B 2 R B O RN
B - FHRAERIC L D b ODBFIT 5720, 5% 0
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TR TIEL TM-1-3 ¥R EAE T D 4EFMEWE O

ERPRDOBID,

4.

HEE
(FTM = 7 =75 X OfEEF R L)l

H O EEMTER DL K2 D T IR < &2 #
LEFET,
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Synopsis:

FUJICO has been producing the rolls for hot rolling by using CPC process. Since the
journal of roll is heavily loaded, the quality and mechanical characteristics of the journal are
important. In this paper, effects of various factors on the strength of the rolling roll journal are
reported. The effect of corrosion on the surface of the journal on fatigue strength was
examined by combined cyclic corrosion test. As a result, fatigue strength of journal
reduced by about 30% because of surface corrosion. In addition, as a result of investigating
the effect of the special heat-treated on the mechanical properties, it was concluded that the
ductility and Charpy impact value were improved.
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Fig.2 Appearance of the corroded journal
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Fig.3 Microstructures of test specimens
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Fig.4 After Combined Cyclic Corrosion Test
(Ductile Cast Iron).
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Fig.5 After Combined Cyclic Corrosion Test
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Fig.6 Corrosion weight loss of Combined Cyclic
Corrosion Test.
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Fig.7 Oxidation scale removed sample
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(a) Ductile cast iron
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Fig.8 Result of surface roughness measurement.
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Tablel Predictions of fatigue strength in roll
journal materials

Farigue Experimental | Predictional

i strength . A

Rmax Varea reduction Fatigue Fatigue

st strength strength
- | pm | pm | % | MPa | MPa
Duclleeast! -y 64.5 36 150 96

iron |

SCM440 80.5 63.4 32 340 231
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(b) No caulking

Fig.9 Effect of caulking on roll journal.
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Table2 Mechanical property of roll journal

materials
Yield | Tensile | . Reduction ?:‘:;":’
strength | Strength g of Area pact
Value
MPa MPa % % Jlem®
Conventional 651 911 8.4 5.6 5.1
Developed 517 849 60.5 18.8 9.1

(a) Conventional

(b) Developed

Fig.10 Microstructures of test specimens near the friction
welding part.
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Research on Expanding Method of Sleeve-type Roll Manufactured by CPC Process
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Synopsis:

FUJICO has been manufacturing wrapper rolls for hot rolling by the CPC process. We
have developed a high-hardness material for pinch roll that is used in more severe conditions
than wrapper rolls. However, since the upper pinch roll has a size that cannot be
manufactured with our current CPC facilities, it is necessary to expand the roll after casting.
We examined the expanding of the roll in actual size and studied the change of material
properties before and after expanding. As a result, it was confirmed that the expanding of roll
in diameter is possible and there is basically no change in material properties by the

expanding.
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Fig.1 Construction of coiler in hot strip mill

Fig.2 Expander for sleeve with small diameter

Table 1 Expanding test conditions of sleeve
Heating temperature 1000~1100C
Numbers of expanding Twice
Rotation angle 22.5°
Drawing pitch of sleeve 20mm
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Fig.3 Expanded sleeve with small diameter
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Fig.4 Microstructures of FKS-KC5 sleeve material
before and after expanding : (a) before
expanding, (b) after expanding
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Fig.5 Hardness of sleeve before and after expanding
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Table 2 Result of high temperature oxidation test of
sleeve with FKS-KC5 material

900°C X 24hrs
Test pieces
Weight gain (g/m2 . hr2)
Before expanding 0.97
After expanding 1.06
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Fig.6 Appearance of thermal shock testing piece :
(a) before sleeve expanding, (b) after sleeve
expanding
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Fig.7 Expander for sleeve with large diameter
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Fig.9 Overview of expanded sleeve with large
diameter
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A Study on the Correlation between Olfactory Measurement Method and Gas Chromatography
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Synopsis:

FUJICO has been commercialized large industrial deodorant device from small in-vehicle
air purifiers. In developing product, the deodorization effect has been confirmed by
instrumental analysis. However, instrumental analysis alone is not sufficient to evaluate odor
due to the interaction of complex gas. Therefore, an odor judgment test by the olfactory
measurement method was also adopted with reference to the malodor prevention method.

In this paper, we confirm the correlation between the odor index calculated by the olfactory
measurement method and the odor activity value of the components detected by gas
chromatography. Further we consider the focus point when using the analyzer. As a result, this
work shows the correlation between the maximum odor activity value and the olfactory
measurement method among components detected from gas chromatography.
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Table 1 Correlation coefficient under each condition

Correlation Cofficient
All detected components 0.32
22 components of Offensive Odor Control Act 0.34
Maximum detected component 0.53
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Induction to Simulation by Comparing Simulation with Actual Test for Removed Airborne Virus
Using FUJICO Air Deodorant Sterilizer in 25m’ Space
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Synopsis:

In order to prevent virus infection, removing viruses that float in a space such as droplet
nuclei for a long time is an important factor in the performance of air purifiers. In this paper,
the performance of our air deodorant sterilizer to remove floating viruses in the air was
simulated by computational fluid dynamics at the first. After that, a floating virus removal
exam was conducted in a 25m’ room according to JEM1467. In addition, in order to reflect
the actual 1-pass removal performance of floating virus of the air deodorant sterilizer in the
computational fluid dynamics, virus concentrations at the air intake and outlet of the air
deodorant sterilizer were examined and were considered 1-pass removal performance. As a
result, the simulation and the actual test were almost in agreement. When developing a virus
removal device such as an air deodorant sterilizer, this effect enables highly accurate
simulation prediction, and may reduce time and labor in devising design and selecting filter.
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Table 1 Analysis conditions
3.5m(x) x3.285m(y) x2.4m(z) :

Geometry V= 25[m’]

Turbulent model |[RNG - Model

Mesh number Unstructured grid(Polyhedral): 798,865
Scheme 1st/2nd order upwind scheme

IArea=0.12m(x)*0.03m(y)
U,=1.85[m/s], O,=0.4[m*/min ]
Inflow boundary  |k;,=0.0001[m%s"], &,,=0.0001 [m‘/s’]
Case 1: C;,=0,

Case 2: C,=0.2*C,,;
|Area=0.17m(x)x0.015m(z)

Uy = free slip, k,,= free slip, &,,= free slip
'Velocity: No slip

Contaminant concentration: 0C/Ox = (
Passive contaminant(D=0)
Cy=1,000,000[-]

Outflow boundary

‘Wall treatment

Contaminant
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Fig.2 The appearance of airborne virus exam in 25m’
(view from above).



Air =
Particle
counter

ir pump
Impinger
Compressor

5 i
LT

Fig.3 The appearance of airborne virus exam in 25m’
(view from the side).

Pedestal

25m’ ABREBPNC 2B KT R R IE T L R T 7 o, S
—T A INT T H— (BHRL, ERERRREEED
2SI AL R ORI A oD 3 45) | IRIBER, 27T
A=, P TV T T4 (B, 225ERRRE
HEE DZETHNY IAFH N L ORI O D 3 550 A akiE LTz,
=T A INAT B =R TITAHP— BT
TIA NIE R axy X0 F v =IO —F
U INI T E—AR T X T TA P =R TR
ERBRH A ey — (R LEs LT (o
Vo7 T4 DRIV 7V v ZHLSMIEH L
77)

2. 4 ERUHRRRAEEDHE

AFEOFERN NI Y 4L BLEARTE L TV 5 ZEXIHR
PREEZEE MC-S101 (P#db44 : Blue Deo) % MV 7= (Fig.
4),

Fig.4 Appearance of MC-S101.
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Fig.5 Tllustration of MC-S101.
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MC-S101 DAEEEIZ-DUNT Table 2 12779,

Table 2 Performance of MC-S101

Product name Blue Deo
Model MC-S101
Width 187mm
Size Depth 129mm
Height 268mm
Weight 1.4kg
Operation mode Low Medium High
Air flow 0.13m’min | 0.24m’min | 0.4m’/min
Power
. 8.5W 9.0W 12.0W
consumption
Noise 22dB 28dB 40dB

25FALI=I/4ILR

ST o TIE, VAL ADO—FETH Y KFHEIC
JBYeT B30 T U AT 7 — 3 Escherichia coli parge
MS2(NBRC102619) % {# fl L. 185 =W X Escherichia
coliNBRC106373) Zfilfi Uiz, KIGE L OVIZ 7 U 4
77— JEM1467 IZHE U T, 35°CC 18hr FhiEEE 4%
L7z, BREITE SN 7 7 — DRI EIRAE L.
FEFARTICARER L, 10 f5775 LT 10'°~10"PFU/mL (Z
FHER U7, BRI 20mL OYE@IEREET v — L D |k
12, SOCREFED#R NB iz 4mL, KAGE % 0.11mL
WIMEA L, #% L TABRGFELIZbOEHFH L,

2.6 DA/ JLRHBROTN

R T 7 A EE SER H RN A ZERIEEH L, /8
—F 4 7 F 72— (TSI AERO TRAK) T 0.3 u
m PL_ERIA-25 1000 8/28 3L LA FIZ 72 7= D & flg it
ZeAHE A 1R, 2mL D 10 {5757 7 — ViR E T
TA VP —TTHI 8 fvEgE LT, WEFE%. 2 oRHBHRL
Tote. Yo FV o TI4 010 F v o R_R—NDZERE
3.5L/min T 0.015% FAilg 7T b U 7 ¥ 20mL 2 A
NizA B Y % —IZ S0L i S872(0 49), = D4,
PR 7 7 U 1k, PR AEER L, 120 47, 240 47,
360 DY T E Lis, £, BIREEE AR
R U7, FEBRZR{Y A Table 3 (2R,

Table 3 Experimental conditions

Amount of spray liquid 2.0 mL
Supply virus concentration 2x10"PFUmL™!
Amount of collected gas 50L
Amount of collecting liquid 20 mL
Collected the gas flow rate 3.5Lmin""
Collected time 14.3 min
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Table4 Transition of 1-pass removal performance during
strong operation of air deodorant sterilizer

. . 1-pass removal
Time(min)

performance(%)

0 ,

105 88.39

240 84.47

360 80.47

Average value 84.45
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Fig. 13 Comparison of airborne virus exam result and
simulation values at 85% 1-pass performance.
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Actual Environmental Survey on Medical Field and Evaluation of Antibacterial
Performance for Photocatalyst (TiO,) Tile
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Synopsis:

FUIJICO has developed various photocatalyst (TiO) products such as antibacterial building
materials and air purifiers, since we had established the deposition technology of
photocatalyst by using the high velocity oxygen fuel thermal spraying method. Photocatalyst
are known to have bactericidal effects, and photocatalyst products are expected to be utilized
by hospitals and nursing care facilities where many patients have decreased immunity. In this
study, for the purpose of evaluating the performance of photocatalyst tiles in the medical field,
photocatalyst tiles were installed in a newly built acute care hospital, and the number of
adherent bacteria was measured on the floors of the old and new hospitals. As a result, the
number of bacteria adhering to the floor in the new hospital was significantly low, and the
antibacterial effect of the photocatalytic tile in the actual environment could be confirmed. In
addition, we measured the concentration of ammonia in the air and the degree of pollution
(ATP) on the floor in the hospital, conducted an environmental survey, and confirmed that the
cleanliness in the air was maintained.
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The sewage treatment room
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Fig.1 Sampling position in each sewage treatment room.
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Fig.2 Picture showing sampling area in the sewage

treatment room.
Table 1 Types of agar medium for each kind of bacteria
Analysis object Types of agar medium
General bacteria Tryptic Soy Agar
E. coli XM-G Agar
S. aureus Mannitol salt Agar with Egg Yolk

ATP JIEIZOWTIE, FEEEORIEEINC BT 5

WE»OREES TV 7 L=, o7 T
%, AT 7 (ATP JIEHFREE UXLI00, AV —= ATy
PWNREWEEZEH L, o7 > 7§ 100
em? (10 cmX 10 cm) & L, B OBEFRER(SH& &
DR, T AT NEFEH L, iz, Y70
SETHDAT 7% ATP HIEFRATP HIEZR/L I ) A—
2 —UNG3, AU —T AV ¥/ )EMH L, ATP %
HIE Lz,

T ST EEEAIEICOWTIL, B EN AR
DA A% =T —H 7T —CHIE L, HAREE LW
Yk, 7E=T7 0 E TR 900 NHH)Z FHO TR
EEZHIE LT,

2.3 #HERRUEBE

2.3.1 — 4=
[HIRBEDIENE THFTANZ IS D —iXHIE S ORI E

it BA Fig. 3 MO Table 2 (2779, IHIEERIC 1T 2HIE

FESR D ATV TS L TREWEIEO E

HEN T, FRTIGWAEESE 2 OIERE T 2RO ETIC

7 2 3 —H$ —tsukuru No.28 (2020)

BOWTHMUOEFT LD b AT ESmWEEDZE L T
BHSHW TR, {GYREN DAL TWD 2
EAVRIR ST,

=
g

|| mlst

o
o
=1

m 2nd

mard

b
o
=]

|| math

&
o
=]

]| msth

1| mé&th

oy
=]
S

m 7th

g
o
(=]

|| wsth

|-y
=
S

Sth

General bacteria count [log . (CFU J/ 100 em®)]

10th

=
o
o

Under thelUnder the) Front of | Left side [Under theUnder the Front of | Left side
sink |trash box| the filth | of filth

Sewage treatment reom 1 Sewage treatment room 2

Fig.3 Measurement results of general bacterial count of
old hospital (Case A).
Table2  Detection results of general bacterial count of old
hospital
. Mean + SD
Samplmg [logio(CFU/cm?)] Ave.
Point
1 2
) 3344013 3.63%£0.16  3.48%0.09
@ 3.624020  3.61%0.12  3.61=0.11
® 3324023 3.61£0.11  3.47%0.10
@ 3.65+£0.17  5.16%0.09 4.41£0.10
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Fig.4 Measurement results of general bacterial count of
new hospital before opening (Case B).
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Table3  Detection results of general bacterial count of
new hospital before opening

Survey  Mean = SD [logio(CFU/cm?)] Ave
times 1 2 '
o) 1.14£0.20 091+020  1.02%+0.19
@ 0.81+0.17 0.84+t0.19  0.83%0.16
@ 1.10+0.18 1.05+025  1.08+0.19
@ 1.13+0.05 093+0.19  1.03%0.10
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Fig.5 Measurement results of general bacterial count of

new hospital after opening.
Table4  Detection results of general bacterial count of
new hospital after opening

Survey  Mean = SD [logio(CFU/cm?)] Ave
times 1 2 '

@ 260+023 241019  2.50+0.15

@ 2.49£0.20 2.59%0.14 2.54+0.12

® 2.4610.21 2.71£0.15 2.59+0.11

@ 1.61£0.17 2.78£0.25 2.19£0.09
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Fig.6 The comparison of measurement results of general
bacterial counts.
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Fig. 8 Measurement results of S. aureus count of new
hospital after opening (Case C).

Table 6 Measurement results of S. aureus count of 3 cases
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Table 7 Detection results of E. coli of 3 times surveys

Survey . Positive Mean + SD
Detections
cases rate [logio(CFU/cm?)]
[-] [%0]
A 7 18 2.06+0.25
B 0 0 N.D.
C 7 18 1.14+0.23

Survey  Detections  Positive rate Mean + SD
cases [-] [%] [logio(CFU/cm?)]
A 72 90 2.40+0.70
B 0 0 N.D.
C 47 59 1.58 +£0.57
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4.50
m Old hospital
= 4.00 (Case A)
E 350
= 3.00
Py 0 New hospital
E 2.50 before opening
< (Case B)
= 2.00
215
= 1.50 iR E1CH & New hospital
g 1.00 S i after opening
3 iRk (Case C)
5
w 0.50
0.00

Fig. 9 The comparison of measurement results of S.
aureus counts.
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(d) The comparison of ATP value
Fig. 10 Measurement results of ATP value of 3 cases.

Table 9 Measurement results of ATP value

Ammonia concentration [ppb]

Fig. 11 Measurement results of ammonia concentration of

3 cases.

Table 10 Measurement results of ammonia concentration

Number of

Number of Mean + SD
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C 80 2167=+301
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C Mean + SD [ppb
ase samples [-] ean [ppb]
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Rapid Field Inspection and Date Analysis of PID-VOCs Sensor

— 2 AT

Bt 5 — BifAEE 52— BRififAFEL 52—
FEOFREE A EMOHRE ER EMFREE FEE
ik CHE RE AA BR EE

Wenhao Zhang Hisato Haraga Takahiro Douke

2 F

A%, PID (Photoionization Detector, Jt:- A > {bAf H#w) F. VOCs (Volatile Organic
Compounds, fHIEMEAEILE) “Z‘/qj‘b—@ PEBUG R A, KO — 2 iy, &
(ZBLS VOCs DR =— A7 m0, — sl e s, 2 it irtie il e 7 i
& 2 Rl ot FROEE eI 28 7 IS DWW TSRS IR 2 /RT3 5,

Synopsis:

In this thesis, 3 kinds of method for rapid field Inspection and date analysis of PID-VOCs
sensor (Photoionization Detector- Volatile Organic Compounds sensor) is tested. The
methods are 1) continuous inspection over time of single point, 2) Continuous inspection over
time of multiple points and 3) Simultaneous continuous inspection of multiple points. The
Environmental conditions of field Inspection and the attention to details of date analysis are
arranged. What's more, it makes a conclusion of using the rapid field Inspection and date
analysis method at suitable conditions.
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2.2 PID = VOCs & > H—
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Tablel  Production information of PID gas detector *
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N TN TH AT R —
PR GX-6000
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RVOC
ERENEET R—2 TN VOC E=H—
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Table2 Inspection methods of PID gas detector
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Fig.5 Continuous inspection over time of single point.
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