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Fig.1 Development of roll materials.

—J5. TH=A b — VR I8 & 8k H R OfH
T, BIRFBA—AT A MEHUCHEE A X A
ML Z A L TR0, 20k, Mo Ak
fbEm =675 Cr ORI E Y MsC, MqCs,
MasCe D IRALM) % 54T ST 7 1 LSk D, &
512 1980 121X, VIaJge®E (W, Mo %),
Valg# (VE) © MC, MaC [RILW 9% 0 &

High-chrome
cast iron

High-speed
tool type

WionAg ZAF e — AR I, v VT oA

I FEHIIT 2 R IRALI DSBS 53 AT U 72 MRk~
HIEH 2 Z LI K0 R, MHEEREME, MHEVE 2 i
iz emiEr — AR fE S Tnd, 2 2T,
2 — /LM &b & D BN EHZ DWW T B
Uy A (BEMR) Lokt (BEE 8 oA
Mk, At I I v I AGHMT VI =Y
DB A5 DR E O T RE O 2 RO ENC
DUV THBRFERNTRET L CTA T,

2. 54|
BEMEIORFHZB W T, HE T vt X LI
BAEBOMEEO TRNIEE TH 5, i b Hfie ik
& LTCFig2@Icmn g7 VL D5RMS 25 %
% &L Fig.3 1T &L 2 2B MW S e B
DOFEETIIAR (01%) LA (02 256 THIS
NAHREOR EREIFEINS, LrLaeRbs, v |
Vw7 AERITRELEDL T EITX L, s bFEER
TIFEREREICMA ST, /NS B THBT 5 2
DD Bk OB IETR X 13 Fig.3(b) D4 @ HLR D
RS (01) MHBIRWEE RS,

(@) (b)) ———

(C)uD
i
il

\J]U
NN~ 1

matrix hard phase
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Stress

O Volume fraction of hard phase 100

Strain

Fig.3 Stress-strain curve of matrix, hard
phase and composites(a), and maximum
stress of composites before and after
breakdown(b).

Tablel Simple mixture rule of stress, young’s
modulus and thermal expansion between
metal and ceramics.

imaximumstress
Parallel-type
0=0,=0,V,+0,V, (before breakdown)
(after breakdown)

Series-type
c =0,

Parallel-type
E= E,V,+E)V,

Series-type
1/E = V,1 Ex VLI E,

Parallel-type
a=0,(1-0,) +a,0,
o Where §,=EV,/(E\V,+EV,)
Series-type
0= 04V, + 0V,

Table 2 Estimation of stress and Young’s
modulus of fibrous hard phase reinforced
metal matrix composites.

|maximumstress ]
Short-fiber-type
o= 0,V,+0,V,(1-Le/2L) (L>Le) _ do,
o= 6,V,+a0,V,(L/2Lc) (L<lo) Lo=—=

L :length of fiber, d :diameter of fiber

| Shortfibertype oy
E= EV,+E,V, (%&g—l)

2

A :area of fiber, 2R :mean distance of fibers,
r. radius of fiber

Fig.3 (5L DOAEFEEIG ORI R LT, &kl
HRIR S S EHANIZ ] E LTV E 2, —fRICHN B
LGB (Fig.2(a),(b)) OFFHEIZ BT 2 A AN,

Table 127 K D ICEBEZITMFRE TR LTS5 2
ENZ, ks, EEROMEIT Fig.2()d X 5 125
{EFR X RRAEIR & 72 1R IR T A5 2 &3 —
HITod D DT, ZDOHEEGHANX Table 2 I RED
X&) | FrEdEE~DOBILIHDO RO G S v %
BRSRET DREND D, £/, [EMERS OB S I
FALTHL~Y MY v 7 AG8DORMEICEEIND Z
ERTREN, BERHEANEELEZ X 5D,

3. LMD MER L

7 — LA Rk A RS D RIS O FEER & LTI,
FEOLNTHENH DN, B2 Figd RS
5591 C LA DRV ILHE L OMAEHOEDN
%<, BRHINA AR — L TR SN D THEITE
IVAIGE~VIARDZ ) 9, 58{bAHIT MC <> M2C D
VOV S A R LR A2 FERRRIIC - W S 23, Fig.
4 (FEKE) (TR T &L 912 MC RAEY OfE S 3Lk
Mg <, BEWDT MC (JRE), ZOfoiEd (K
) DIETELS o> TWD, 2B, RIEWTZIT T
R VREM 2 D TSEZ R AT HmE S H 5 0,

5000
4000~ HiC- m
- TaC m
= B . VC
T TiC &
23000 HCM g\//dfé\lzc
g - ZCc® C
s [ MORC @
2000} TC <& S (CrFe)2sCs
i} - [
3 [ (MoFRREE oF ZOESFFSW
> K CraC e3
1000 :FGZS
L

Ia lla llla IVA VA VIAVIIA ‘—WI—-’
Group
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Fig.5 Influence of orientation of alumina fiber
on wear resistance of alumina /
Al-4.43mass%Cu alloy composite. Fibers are
distributed parallel of sliding direction from
left to right in sample (a).
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Fig.6 Influence of quenching temperature on
the matrix microstructure for Fe- 1.7~2.3%C-
5%Cr- 5%Mo- 5%V alloy.
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Fig.8 Influence of addition of N on hardness of
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Fig.11 Scanning electron micrographs of fatigue
fracture surfaces for unreinforced AC4B alloy
(a,b), and 31vol%SiC reinforced composites
(c,d).
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Fe (mg/L) 0.055 | 0.061 | 0.032 | 0.600
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Cd  (mg/l) 0.011 0.010 0.015
Pb  (mg/L) 0.005> 0.005> 0.005>
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pH 6.68 7.85 7.64 7.79
wmE (5 0.2 0.0 0.6 0.2
@ () 1.5 0.0 0.0 1.0
TOC  (mg/L) 0.3 0.9 0.9 0.4
EC (mS/m) 29.4 22.0 13.3 22.6
Ca (mg/L) 487 144 7.6
Mg (mg/L) 7.59 328 142 27.5
Na (mg/L) 140 62.7 26.4
K (mg/L) 2.15 0.05> 0.05>
NOsN (mg/L) 0.73 1.37 5.53 0.30
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#6 BEEKOCEHDIFRINLY 3—HF—DKE

BIE CH
pH 7.16 7.41
wE () 0.1 0.1>
B (F) 0.5> 0.5>
TOC  (mg/L) 0.5 0.2
EC (mS/m) | 61.1 28.2
Ca (mg/L) 6.5 0.1>
Mg (mg/L) 1.12 0.05
NOsN (mg/L) 0.73 0.18
NO»N (mg/L) | 0.020 | 0.005>
POsP  (mg/L) 0.12 0.12
SO. (mg/L) 8.00 0.05>
F (mg/L) | 0.06 0.08
cl (mg/L) 9.0 7.0
Br (mg/L) 0.1> 0.1>
Al (mg/L) 2.70 1.70)
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Synopsis:

FUIJICO has been producing work roll for hot strip mill by using CPC process. The work
rolls are greatly related to quality and productivity of the product produced in steel works.
Therefore, it is important to respond at various quality and cost necessary for the work roll
from steel works. In this paper, the challenge of the improvement on the work roll
manufacturing in our company is described. Productivity improvement and characteristic
improvement of the work roll are expected, by applying various new techniques as follows:
original regeneration technique, heavy-duty machining technique, friction-welding technique,

i

heat treatment technique and new materials design technique.

1. #E

RUBRPT LS S D BRI L, AR TRE A
TRk 72 HESIIRICIE R S LTV D, Z ORI
FETIL, S IBRIEIE 2 —r LY —27 m—b
LFLT) BN L TRERENDIMZ S CEMEER 3
5o ZDTD, U—7 v— LI OMENE RSk
SDEVEITHE D T2, S A — 1 — b T —27 1
—/UZxE L CER SN D FE bk Y Th D, £72,
AFEVEOBLE D b, BNV RHIFE A& 5
U—Ja—)LNEENTWD,

T — 7 v — WZER S A REI 7R RN, THEERE

25

PTHY , IEFETIE, 1ERDOE Y v Ak — /<0,
7L T — TR o T THEERENEI L=~ A
2a—PRIEEHEIN TS D (Figl), Hthick
WTh | FraF 552637 75 (FrafiP 44-4903) TIRE S
LB E O CPC (Continuous Pouring process for
Cladding) EAHWT, WA AMEZREDVEE LY
—7u—L & ZNETEIEELTER2,
bl Xk S iz, RTINS U — 2 m— /M ERE
NONEHLLL B DT, EOERITIGZ D53, Y
FECH A RUCEDOBHLA EAT > TV D, A TIL,
U — 2 n—/V8EIZB D 5 2 A MER, AERENER B



FEREMEMGE R & 4TI T o TW A BRI T DUV T
S OMENT 5,

=l 23 early stand rear stand

=

S 100

8

=]

8 735

2

wn

20050

~

[ao]

B 0.25 o
HiCr HSS GH HSS

HiCr : High Cr cast iron
HSS : High speed steel

GH : Grain cast iron

Fig.1 Wear resistance of work roll for hot strip mill at
finishing stand"

2. CPC 7AERIZLDT—Y A—)LDEE

ZZTIE. CPCEE W ANA ARV R & LT
U — 27— )L ORGE S EOWE &2 HiHT 5, Fig.2 12
AT &9, CPCIETIIFFED TR Z2E—/L RO
Iy L, BV RESMORIZZ Zy RLED &
T HEMEIREHHAA, mEEFFEIENT L0 BT
AR Z SRR 5, Witticn| k< 2 & TEHA
FMERET D, TOH, BEOEREED X D2, Tt
FKORHT 72 B —72—J@RK Y BNA[REL 72D, A
AFRD I HIZ Cry Mo, V. W EDRALWAERTTE %
2 ERRRICEBW T, WY BOH TILR O
Wind 5 & R LI ORI BRI LT LEV,
KIGFAEDER 72D Z b, m— & LTORERE
MEBR B b 55, DL 7E0bE, CPCIE
I EEOMEEARKD 75 FEE LTELTWS &
W2 A,

5T, BTN Z: SCM $Bdi &2 = &
MNTE DL, CPCIETHEYE LT — 7 v —/L O
V&, FEIERF OO @ A AT b 0Tt 2 9 D %
B EOZ Lt B, 2D L Hiz, CPCEEZXY—7
n—/LOfbEEE U TR BIE L TWDTFEE WL D,

—
Core malerial ~——_
Melten metaly [] [Z/
(i
€

b

Pre heating coil

Pouring furnace

Refractory case
I Heating coil

—_—

Coaling mold

= R
L Solidified layer

L] 5 Lifting deviee

Fig.2 Schematic diagram of CPC process 2

7 22— —tsukuru No.23 (2015)

3. J—4HO—)LIZBITEHREQOTREH
ARETIT, YN ZNFETRVMEATEZY—2 0
— VDR & TRt B O B DUV TR T 5,

.1 /&ED—o0—)L
WE, UV—r a—/ WA Ol SN &R
PR E LTINS, Mt CIR Z oBEgEr — /LR L,
iR e — V) DR ARE e n — WA T B8
Wikt kA 7= 9, 7ok, HAET—7 o0 —/UZonT
1%, 7 ¥ a—H No.18(2010) P62 [T & T 5
2, T THEEIZOWTLU NIRRT 5,
ZOFAEY—7 a— OB A A—T% Fig. 31K
T, PEEEn — L&k L LT, Fig.l Tr9 CPC ik
(20 TRIERLE, b i 2RI 2N A A
AT D, S HIC, ERESIXRREEE BT 5
ZETRREE TS, 20X LT, AR & il
AR e — L & [FRROERICIE LT 5 2 & T, BEFE
o—LEET- e — L e LTEAET DN TE S,
Z OFHEAFCREE S m— Ui, THEEEENE. ML
UM, BREDMEE O — VR ORI TR
i —/L & RIS EOMREEZ BT 5 Z LI B,
7235 FE CPC UV —7 o — VO RII R X < .
LR X D iz b i b,
OB — /LA M E LTEAA L, Fiihe—xttt
FI20%LL Fooax kF v U ATRE
@itk DRLEIZ B 24 (K 6 - A ~1 47) D%k
AIHE (BRI DY 1/2 (ZJEAE)
@CPC A A —)L DA ;RT 3—= o ATEFAZ
X B3 HYER FTRE (Table 1)
OFKEH A — 71 — OFERRAEE A LV | SR E O k-
AIRE M OV = 2 NIRRT RE
O EHEMNHAT S Z & T, BRSBTS CO:
PeH &2 KL HIE THE (Fig.4) .
F o AREI IS 5268431 57 £ 3 M EUS
BHATHD,

roll shell (CPC layer)

. ]
core of disposal roll
e .|

roll shaft (welding layer)
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Table 1  Roll performance effect for regeneration

work roll”
Roll . st
) Cost .
performance performance
Centrifugal cast HSS 1 1 1
CPCHSS 1.5 1.2 1.25
Re-CP HSS 1.5 1 1.5

Roll performance : Rolling amount of production per 1 mm roll

consumption in diameter on the average

.

' 55% reduction

[t Reduction (effect of regeneration work roll)
[[]  Welding

m Heat treatmen and tmachining
[ cpc

Fig4 CO, reduction effect for regeneration work roll”
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(b) Machining for regeneration work roll

Fig.5 Heavy-duty machining lathe for regeneration

work roll

Table 2 Comparison of machining condition

Conventional  Developed
Speed (mm/min) 20 20
Feed (mm/rev) 0.8 0.5
Cutting depth (mm) 3 15
Cutting quantity (cc/min) 48 150
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Table 3 Experimental conditions of wet rolling-sliding
wear test at high temperature

Counterpart material S45C
Size of counterpart piece ¢ 100 X 15mmt
Size of test piece ¢ 80 X 10mmt
Load 10kg
Rolling velocity 600rpm
Sliding ratio 5%
Temperature of counterpart material 600°C
Cooling conditions Water cooling, 600m{/min
Test time 50min& 1 5min
2
=
B T e A B
g
<
T
7B B e pe e IR S
§
g
R T e I St
5
0
Conventional Developed
Fig.11 Result of wet rolling-sliding wear test
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Fig.12  Production transition of work roll
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Synopsis:

FUIJICO has developed various photocatalystic(TiO,) products since we had established the
deposition technology of photocatalyst by a high-speed flame spraying method. It was well
known that the photocatalystic materials sprayed on wall and floor show a sterilization effect.
Therefore, the use of photocatalytic products are expected to be used in medical facilities and
nursing home for the many elderly patients and users having low immunity. In this study, we
measured the number of the adhesion bacteria in the environmental surface for the purposes
of understanding of the actual condition of bacterial contamination in nursing home for the
elderly and demonstration of bacteria elimination by the photocatalytic products. As a result,
we have confirmed that the pollution degree of toilet floor was identified as the largest. We
have also confirmed the sanitization effect with the photocatalytic antibacterial tile in the
toilet floor for nursing home and in the floor for school infirmary.
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1) Before construction 2) After constructlon
Fig.6 Photos showing measurement point in toilet floor.
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Dispersibility of Titanium Dioxide Slurry and Influence of Primary Particle Diameter
on a Spray Film
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Synopsis:

We have reported that it is possible to form a porous titanium dioxide film on FTO glass
by spraying using a high-speed flame spraying method as materials using of TiO, slurry.
However, it is difficult to optimum design of the film structure depending on the application,
because there are many unclear points about the film forming mechanism. In this study, the
sprayed coatings obtained by spraying the primary particle diameter and each different of
slurry dispersion on the FTO glass substrate, which were evaluated and were investigated
on the effects of slurry setting. As a result, it was clear that the particle size distribution of
slurry affected film forming speed. It was also clear that the diameter of a primary particle
affected film's surface coarseness, adhesion, and transmissivity.
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Table 1 Characteristic of various materials
. Mean particle
Material . Company
size(nm)
P90 14nm NIPPON AEROSIL
F3 40nm SHOWA DENKO
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