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Development of Rolls for Coiler Equipments at Hot Strip Mill
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Fig.1 Construction of down coiler at hot strip mill.
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Table 1 Typical chemical composition of KC5

Composition (wt%)
c Si Cr Ni Mo Co Cu Nb

KCs5 064 | 294 | 138 | 273 | 0.8 | 1.08 | 096 | 0.36
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2_ \\\
0’"T—|— [ ey ST T TR
0 2 4 6 8 1012 14 1618 20 22

Cr Content (%)

Fig.3 Relation between Cr content and corrosion weight loss
in superheated steam.”
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Fig4 Typical microstructure of KCS5.

CHNHHESe S 7 aflfk R S 2 KCS 1R, T
28— =)L COM R LB 72 R T H D ER &
P, THEEEERENE, WS VS 2 Y41k CPC M8
CHARTHEL~NLEH LTS,



SHIZ, CPC m—/LOFf#E LTIE, 10mm LLEE

WOLJEZA L TN D72, EFEMEICEL TR Y |

FEAY LB LEAFIEES D &V O BRI W S F
NEFBND, O, JER RSO 2 A 7 —3%

D& 5727 v —a— M EARTNEN D BRERICE
WThH, CPC B—/UFRER RIS TW S,

Weight

500 |;

Test roll

Weight

Fig.5 Appearance of drop weight impact test.
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(b) Drop weight impact test at 60kg
Fig.6 Roll surface after drop weight impact test

Z 2T, MMEEEME A R L 7-3BR & LT, Figs I
R K D R EREEABR AT o I ROV TG T
%, EX 30kg F L O 60kg OFH A A5HEE L7 AHTh %
37m DFERENLE TS, = RoY 7 HKCS)
ICHERISE D, ZOERTF T -1, HFEHNR
30kg D& &, HiHAS 482m/min TEZE L7z = R/ F—
(ZFES L, FHTFAES 60kg D & & 340 AS 681 m/min C
B2 L=V X —ITFYS T 5, Fig6 1%, D
REISENOF I OWCHHE LR ChH D03,
RO (EFE) & RERERE H5E) %

Efi L= & 2 A, HZE X DERUIHER SR - 1=,
X 5|2, FigT(a). (b)id KC5 DEZEMEDOIAIRZHIE L
= DOTHDHN, MROERITHR SN o7,
Fig. 7). W@ DHDH o 7 AT T HEIHED
TR THDH, K 130pum DA MR ST, B2
12X BI85 (B00MPa~400MPa & HEE) NG T o>
ﬁﬁif@%bttw\ﬁﬁﬁﬁﬁbt%%k%ia
o TARRE BRI IEVE CRERE CTh D03, MErEE:

iﬁé@%%ﬁﬁ%f%é kﬂﬁménto;ﬂ
E@F%#E%\Cﬂjm—wigmf%ét
3= — VIR T DEIROEZZZBN T, ﬁﬁ
7R EHTE S Z E2EMT QN D,
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(c) Drop weight impact test at 60kg (Thermal spray)
Fig.7 Roll surface shape after drop weight impact test
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Fig.9 Tapered shape of CPC roll.
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Fig.11 Typical microstructure of KC7.
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(a) Bottom pinch roll used for mill A

(b) Bottom pinch roll used for mill B
Fig.12 Photos showing appearance of bottom pinch rolls.
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Mt (1) Z= R

Hyo—Gyoung Kang

1. #8

MIEERE 7" 11 & 2 DAL LR DO H AT &
I RERE S BF (2 d 1) 2 BR B 28k & el B B o ]
W53 B O Bl = — XU K 5 8 ik 8 o 3t b
FYLKR, FTo, BERBBHEOE LI EREIE
— X —TEH & D R O B pE B OB X
. B—LTRDHNDMEREE LT, JEESHIDO KR
WE7eAERN, A Y 2 — L7 ) —EED EBL2 & KIg
RUCEDN RO BTN D, £ 2T, B R Thl
D T E T TR L o B R EE TH D
CPC (Continuous Pouring process for Cladding, LA T
CPC EHp9 %) Likza AW CamtEiem ML r —
IV DBFITETF LT2 D TEDOFFRIAZ DV Tak
~D,

L=

(SRt BTeb"dy, FERIEREI Comitl e —REftS)

P | %

NAA )=,
GRHREAL L)

2. SREED—/O—ILD=—XLRE

¥ 1 NZEFEA I 6 A % 27 A I VO
BN, EEER O — LY o KXT — 7 a— L DOHH
®300~600 T, Tz —/LiT ©450~610 Th 5,
o — L OEERICITE G2 T RO R
W ST 2 M R & JEAEA 3B 3 2 AN E AT LT
HWHT2ONREHTHY ., Tl & HITEWELER
HICTHA T 2 EMENEM % b OEEMIED R
—APRETH D, ZOEG e —VEIEIZRBW T,
mA @S EM L SR E N B O A RS & FEEL AT
RE72 M 41BAFE D CPC TiEM M LT\ 5, 2 1970 4
ROWIES T 2 IV b Lok, R T Ok
IR — /A 3R UL = — /L D LA VORI
TIC & B ELE RO BIH DS & 7=,

SRR FTATa)
WRO—m—)L)
Fova )
e = GRIRDEI)
SRR

R  MR(EHEIO—IL)

B 1 ERATREELE T A o O Y

#1 WY —7 v —/WZEREN D TSR & B A AR

X5

B3¢ H Rl

5% Crifsn— L ot Ha~5f&LL
HAREEEE (HS90~-95) | BREERERE(HS88LL b)

i EEFETE CREBEMERFID

[GE >4k

5%Crifian —IL & EIFFLL ED SHEM HEE I E

5% Crifnan—JL LL_ED Bl etk

T HEEIMD

WFHI D & (5% Crifian — L H2 fELAF)

Az E M (B (S, BESIL I TEMC LY TR R T )

FRERR MRS — M
O—)L&E

5% Crifa —IL &L RIZEL IV
5% Crifus — )L & RIZL NI DO SRR EE




#* 2 PAZM ORI & WG T v A

X% ShCriiEH ¥ CPOBIBEHi &
P At _Mao MC., l\jﬁa M2C
Fith B4 avar s 2T H Ak
Y M X(m) #9400 <100
T 800HY (HS90) < 800HV (HS90) <
WASLEEHS) & ESR+ §&3 CPC
sk 61 2R BT 3~5mm/min 15~25mm/min
e BEAN AECARRMAENE  BSRIEHUPE AU
o BRL <473K 753K=<

AR, BRFIEr — L e LTERTH AHE T —
WL 3% 5 5%Cr ~maailb i, 0%, &6
RLHEMERELAE B L CELOSEOE 7 o L6k

FRPHE T I A A CPC A ZEDNRT S T-78,

5%Cr $8il 0 — L O & L TERETBEICE
S TWND, BB TH 1994 LI CPC Likx
BRft L7 A AM OBRIEIE Y — 7 7 —L3Ba%E 2
L. TERDHIRBEE A — /2T 1 Rl HAE
B 3BT TE DTN, BRERD 14 5128

L. MOJERER OREH S ZILFFE T D &

CPC /™A A1 — )V DR ZAFTZ03, € DR
A7 EOBH T & E TITIEE > TRV R
ThbH, £ T, K VITRTHRRFT BEEL E D
3~5Cr% M BIAIE DY — 7 1 — )L DA AT RE 7
CPC = — /L DRHFEITHEF LT,

AFETIE, TR ZWMETE D2 &2 HARITH
ME DR R GG 21TV, BT LV CPC Mt n
—/VEBHFE LT2D T, BUEE TORBTE HHiFAN
TORFERIIC O VTN T 5,

3. CPCAMIEED—/LEHM DS

BRSBTS B DV Tk, MEERFRED ) L2 3 H
# & LT, CPC LiED R KNFHE T H L imilm AN X
% 1B TR BEEHEAR O FEH ORI R & ST, T
SR 70 B HUA AR 1T FRERIRINC R OB SN
2 K 2 ARG L LB & I S R AL D Y —
WAL S HA A0 o 7o fai O Ak it 2 A Lz,

I BIR | X 7 R OB R IT AN
D0, BFHME A e FEm — vt A X (55¢500)
TO CPC &z TV, BEED O MaC KT M4Cs
EERE T HEE AR EZ A Lo ofk kL
B A X 100um LA T ORI Ikl 035 S vz, # 2 12
5%Cr $58H & BTBHZEA & ORISR & G T 1 2
FePED HRHE R 2~ T,

Hl

H—Hz—a

EATE G

C. L FICIES O s )
HEAH (o —5—)
W
&

2 RN £ EEAE AR O 2
(EiEABR  FFEMmEN (IH) (A L Thin)

A—f— SHIMADZU
HATTE 8OKN
BLIAIEE 6mm/min , 12mm/min
{RFFOFE ] 10s
SERbHE BAFEIA(= H(gg)ggg%zﬂu =)Lt
SERI A X 50mmX25 mmX10mmt
LA E SUJ2(= HS80-90)

3 MM UIABHEME R ERASAE 2E

(A7 A ML AT AR)



® 3 BAREM OBMEITEE ., WK OWERE LB

X5
B
FEfigsd Bz (MPa)
e E 5 |3 EE (MPa)
PR (MPa» m'? )
SSRGS 107°/°C)
zee Y% (GPa)
T Iyl T R (RS
iRt Ep R R R L (R
MHAC AR <7017 GIERS)
Wt I 0 T eskfis]

WIZ, VIR LTEmEELE R —/LIZRD 51
2 BRFEME & BHE B AR 20 2 LT D D& FREE
T H72DIZ, FERDEY A X CPC FIER—LND
U v TR R BRI TE OB EZITV, I/ 1
FREOTEZE . HEEOPEE OFEAT ., MHEEEEME . Wit L
ATIENE K OWFEIPEIZ S CIE 1T o 72, 3 D
FetEREAM O o T M EEREME S X ONIRFR LA e D
PERELLEZ D 7= DIZ W = iRABRE E O 21X 2 &
4 3 12w,

F 31T, HERD 5%Cr A2 & CPC BAFSHIH
B OSSR 2~ SMNER O S 13 E Ik ks
WTHKEL L2 v — A X 800HV LA o &
JEDFIR T & 7o, B A WD & TEMRSRIE &
SIEREITIZIER L L TH DA, BRI ME T
CPC HTBATEM D3I 1.2 5N TR Y AR—V 7%
A XD Tt s BV T CPC BT A ME
i Th o LHWTE D, M E LT, s
SRIRE Oy v 7R & HITHERD 5%Cr #E8H & K
FEMIRNZ Einb, 777 FEDOr—/Lty MR
ROFEIE SR D KNG 722 28 BT RIS LB 220 & b
%o MHEFEMEIZ DUV TIE, CPCBARMIZT 7 Ly &
T EEFELL & BRI EERELE N E N E I S 1 R OV 4 5 LA
FENDORERERLTRY, kR GEHHI LD
T E RAC) D) — 3 B DO FAR L R OBl T
D EHERTE D, BHEITEIC DWW TIE, fEskif & b
ANTHYYIBFRE BAEOM TR 2 FLACIz 52
L EMERTE T,

5%Crigsssm ¥ CPCRAZHTHIE
800HV (HS90) < HS90~95

3000 2890~2950
920 886~911

20 23~25
113 100
214 220~221

1 1/5

1 1/4

1 112

1 1~2

it B0 22 T8 A 2D W T B T84 O e & R LI
500CTH2D Z &, Fmff LEErET 2 Mz T
b= EIZB W THARE DS 20~35%D/NE 0
T LR T & T, BBOEE LSMZ bR ERr — L
EHWTAF— v a v NV L a2 TV
B URAT) ORIENRWZ & bR Tx -, o
BRI R O &L it T REARS 52> © A BRFE
TMIEY — 7 v —)LIZRD B D Rtk & B8 B AR
I L TVD EHEE LT D,

4. %

Bt 72 B AR B Al U7 B A & O T4 AR
ME O CPC RIEHANIZ LV . AEIEI L7z CPC #r
BAFEA DM REIE 2 — V1T, fERD 5%Cr #i v —
T L, Wik — b U COMLBERM: Z4i7- L
JLE M EXEO RV E B D EIE S 3~4 {711
FOEWTHERENE CHEEHERFE) % B L 72 i HE
Ea—/LTh D LR TE 5, WEIOWMETIX, #H
BRFEM 1 — T L CHEBR O IR R R D0
THETHTETHD,

SE X

1) https://www.tmeic.co.jp/product/steel/cold rolled/

2) WA, WHE. BH 7Y a—H#H tsukuru
No0.2(1994)34

3) W, A, NFE. KK, fEE, b T
B H R, 5 376 5(2002)74



7 ¥ a—Hii—tsukuru No.31(2023)

* T o X

BEAREE TR AR 7« L A DRRET

Development Study of Photocatalyst-Film for Contact Bacteria
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Abstract:

In this study, we report the examination results of the developed photocatalyst-film for
contact bacteria and viruses control.

We have obtained a film with excellent anti-glare properties that the exterior shows highly
transparent with total light transmission of 93.6% and haze of 71.7%. Also, the coating hardness
of film is 2H by pencil hardness test.

The antimicrobial performance is >4.2 against Escherichia coli (ATCC8739), the results
show that the film is highly effective in a shorter time compared to antimicrobial films available
on the market (0 to 1.9 under the same conditions).

In the future, we intend to work on (1) expanded antimicrobial and antiviral performance
evaluation, (2) development of low haze specifications, (3) shortening drying time, and (4)
improving coating film hardness to bring the product to market.
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Table 1  Specifications of comparisons
. Comparison | Comparison | Comparison

Test items A B C
Total 90.5% 91.0% £9.0%
transmittance
Haze 34.7% 5.0% 1.1%
Pencil
hardness test 3H H 2t
Antibacterial .
material Copper Silver Copper

3. EBRBERERUER
3.1 EBmEH

7o H—a— hi/—a3—%—No.18 (WET REL
40pum) CT&A L7z, Jfiiia— MIo T A7 L—I(Z
T1lmd7=v 15¢ (WET) L7225 X518 MLz,

3.2 TS DiREt

T —a— NOEESRIEE LTI A A RO
BT — 2 05 140°CTC 20 45, SR S50
MEFE LV, D, R L TED 4 140CT20
SRR LTz & 2 A, BIIROME ST L TR
Kb, EBY ZBAT L EBRETH T,
INEUET DD, T o4 —a— FNEAi%IX 80CT
HzKEE L, il o — RNBRAIZIC 140C Tz S E 5 2
L& Lz, T —a— hORERTRE D ik 2R
Liz& A, 15 THORMAKERE DN, 7
VA —a— N OFRSRHE 80°CT 15 43 & Lz, tfil
W= — N ORI IR ECE T & 51372 < L 140°C
THIUTES T THHI2D, 7o ¥ —a— ko
PRI H T 20 4y, T 22 & LTs,
T oK —a— & 80°C, 15 4TI STt efih
= — N &2 L 140°CC 20 5@z L= & 2 A,
T4 VIR ELS Y BNEU T, BSRIREE AN
ZicT=, BIEFE OB LA EHITET LR, &
Ul bl S NG, ZhadcET 5720, @z TEL
LBz ST HNEGREZAR L, 80°C TS5 /it
W%, 10 29FEE T 140°CICHHR. 20 9FEFE 140°C T
FRL7z, Z OB THIUIRKY HITEAEHT
Ty LI ST T- 6, et o — h ORzESA:
L L7

3.3 BIEDMREETE

WIS N R A Table 2 10737, RIEHE R
93.6%., ~A A T1.7% T -oiz, X—AMFL . BAL
TND T 4 T7—DJRPTROENKE L, BIRF CHil
KE T BT DI~ ADENT 4 VI 75T
2o
BIEORRE | 3N 2H CTho7-, ~N—ARED
R (F~H) 5 Lm LT, 74
T X MM EO R T E T,

7 22— —tsukuru No.31(2023)

O eREEE, WIS
HEOIRFER L 7p o TNV D,

it gh & b LT

Table2 List of test product’s specifications

Test items Test product
Total transmittance 93.6%
Haze 71.7%
Pencil hardness test 2H
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Fig.1 Test product appearance of visual observation
(left) test product (right) untreated film.
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Fig2 Test product appearance of CLSM
(left) coaxial lighting (right) ring lighting.
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Fig.3 A test product cross section of CLSM.
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Table 3  Antibacterial activity value of comparisons
Items Antibacterial activity value
>4.2 (indoor light illumination)
Test Product
>4.3 (dark place)
Comparison A 0
Comparison B 1.5
Comparison C 1.9
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Development of Ethanol Decomposition Technology Combining Dielectric Barrier Discharge
Plasma and Catalysts

()
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Takuya Ishida Masahiko Kashiwai Tomonor i Harada
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DR L OB ZERIC B WL, BRI T2/ o VOC 2 L4 2 5l A T
%o R TIE, KRAFERIRT T X<I2 L DKEE VOC OZRM 2B Z B L L
T NV THETS T A~ Lt A A G T XA~V T 7 XK BH=X ) —
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Abstract:

In spaces such as hospitals and nursing facilities where alcohol and other
chemicals are used on a daily basis and where low concentrations of VOCs are
present, technology is needed to treat VOCs in the space in a short time. In this
paper, we conducted ethanol decomposition experiments using a discharge device that
combines barrier discharge and a catalyst for the purpose of efficient treatment of low-
concentration VOCs by atmospheric-pressure low-temperature plasma. As a result, under the
conditions of ethanol concentration of 3 ppm, the decomposition rate of ethanol reached 97%
or more, and the generation of by-products ozone and acetaldehyde was reduced compared to
when no catalyst was used. Furthermore, by using a device combined with an ozone
decomposition filter, we succeeded in keeping ozone and acetaldehyde emissions below
environmental standards. This device can handle large flow rates by being multi-staged, so it
is expected to be a practical VOCs decomposition device.

1. #E PRCHY | A SRUEEAl R BRRAISE, IRA

FERMEAHL A (Volatile Organic Compounds : WHECHEH SN TEBY, Moy, ULy, g
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Fig.1 Types of electrode shapes for plasma reactors.
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Fig.2 Setup of plasma reactor combined with catalyst.
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Fig.3 Schematic of experimental apparatus.
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Fig.5  Setup of plasma reactor combined with catalyst.
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Table 1 Test conditions
Types of electrode shapes Type A
Number of layers 4
Catalyst Coated / Uncoated
Applied voltage 18~22kVpyp
Air volume 0.06 m*/min
Ethanol concentration 3 ppm
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Fig.6 Comparison of ethanol decomposition performance

between with and without coating.
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Fig.7 Acetaldehyde and ozone concentrations during

ethanol decomposition.
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Table 2 Test conditions

Types of electrode shapes Type A Type B
Number of layers 4 2
Catalyst Coated
Applied voltage 18~22 kVpp
Air volume 0.06 m*min 0.03 m*min
Ethanol concentration 3 ppm
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Fig.8 Comparison of ethanol decomposition performance between
type A and type B.
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Fig9 Acetaldehyde and ozone concentrations during

ethanol decomposition.
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Table 3 Test conditions

Types of electrode shapes Type B
Number of layers 6
Catalyst Coated
Applied voltage 22kVpp
Air volume 0.1 m¥min
Ethanol concentration 5~35 ppm
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Fig.10 Ethanol decomposition result of the prototype.
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Evaluation of Impactor for Oil Mist Removal Device in Rubber Recycling Factory

=
Bt 5 — BifistL % — it 52—
FEEFARE A0 FEEFARE A BOARE U —4—
KE |z BE @ BE(I%) WER FH

Yoshiyuki Mizukami Takashi Makino Kiyoshi Yamamoto

E B

IAFAETHITRKIMEZ GO & T 5%ONOMBEERI 2B OB L T\ b, T OB LT, ¥
FRITREKDIFN & 22> TWDAA VI A MRIROKFHZ T, TA NI A MREEBEOHFEZED TV D
W TH D, AA NI A NERETDFEL UTHE BB ERET 55T, S0, FTxidol o0 72—
HEICAEH LTz, A 230 X — BRI TBRERT-OMEFEM 3D 72 <L AT F U RABITENTWA Z e b ZE
L7eAA I A MREMREZRMIMICEV#RFF T 5 2 STV D, £ 2T, B TN TA X
7 B R B LTk x e SERERRR A i L7, BRI D L A VX7 F—BEICIIA A VI X MRS
NENH D Z LN E T, FREIEEE A 15.0~20.0m/s OFEE T, JE /K 500Pa (2B TA A L
I A FRERDN 80%RIHE L RoTo, ARTIHA L7 X —EORRE L ABOBELEERET D L, £
DLOFRFERE FRIZ DN T HIERT 5,

Abstract:

Rubber recycling factories are operating with several problems, including odor troubles. With regard to these issues,
FUJICO has received a request to take measures against oil mist with odors and is currently developing an oil mist removal
device. While considering a new mechanism for removing oil mist, we focused on the impactor mechanism. The impactor
method has few driving parts and consumables, and is easy to maintain, so it is expected to have stable oil mist removal
performance over a long period of time. Therefore, we conducted various demonstration tests using the impactor device
at the customer’s rubber factory. Field test results showed that the impactor mechanism is effective in removing oil mist.
In particular, when the passing wind speed range was between 15.0 to 20.0 m/s, the oil mist removal rate was around 80%
at a pressure loss of approximately 500 Pa. This paper reports on the results and future prospects of the impactor
mechanism, and also presents other experimental results regarding this technology.
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Fig.l1 Deodorization and degreasing system.
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Table 1 Standard conditions
Inlet Impactor
A B C
Velocity [m/s] 10 148 148 6.6
Duct diameter [m] 0.077 0.020 0.020 0.030
Air volume [m*/min] 0.28
Nonwoven fabric filter - x O O

Degreasing box
Impactor A

&

K

factory factory
exhausts:OUT exhausts:IN
Obstruction board Impactor
mechanism

(Aluminum)

Fig.2 Diagram of impactor A without nonwoven fabric filter.
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Degreasing box
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Nonwoven
fabric filter

Fig.3 Diagram of impactor B with nonwoven fabric filter.
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Fig4 Diagram of multistage impactor B and C.
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3.1 HEREER

KA XY B —TORBFERA L TITRT, A X
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Table2 Measurement data of impactor A

1 2 3 4 5 | Ave
Air volume
0443 0315 0332 0352 0.339] 0356
[m?/min]
Velocity
2353  16.73 17.6 18.67 18.01| 1891
[m/s]
Pressure loss
500 320 350 370 420 392
[Pa]
OPS inlet
, 6452.8 61.1 957.1 1556 253.9|1576.1
[ng/m’]
OPS outlet
, 633.7 163 2374 514 245| 1927
[ng/m’]
Removal rate
%] 90.2 733 752 670 904 792
0

Table3 Measurement data of impactor B and C

Impactor 1 2 3 Ave.
Air volume
) 0.278 0.292 0319 | 0.296
[m?/min)]
Velocity C 6.56 6.88 7.52 6.99
[m/s] B 14.77 15.48 1693 | 15.73
Pressure loss C 60 20 20 33
[Pa] B 460 400 545 468
Inlet 7642.3 19.0 447.1 | 2702.8
OPS
g/ C 14454 59 420.5 | 6240
m
H B 566.6 37 1069 | 2257
C 81.1 68.9 59 52.0
Removal rate
B 60.8 373 74.6 573
[%]
Total 92.6 80.5 76.1 83.1
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Fig.5 Dependence of velocity and pressure loss in each impactor.
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Fig.6  Dependence of velocity and Oil mist removal rate in each

impactor.
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Fig.7 Comparison of particle size distribution measurement results of
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Fig.9 Comparison of oil mist removal rate in each impactor.
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	【電子データ】No31本文_最終
	裏表紙



