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Tablel. Selected variables for molten iron temperature after 1 hour.

Selected variables by stepwise method
F value
Number Content
1 Molten iron temperature (present) 21225
2 Molten iron Si concentration (before 1 hour) 496
3 Molten iron Ti concentration (present) 273
4 Tapping velocity (present) 215
5 Molten iron temperature (before 4 hours) 104
6 Molten iron temperature (before 1 hour) 87.3
7 Top gas CO concentration (present) 76.0
8 Top gas CO concentration (before 1 hour) 71.3
9 Pulverzied Coal Ratio (present) 65.2
10 Taphole number (before 2 hours) 65.1
32 Slag A1203 concentration (before 2 hours) 20.4
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Synopsis:

Recently, the development of new material roll for hot leveler roll is required because of
load increasing to the roll and in order to achieve reduction of the repair cost for
conventional rolls. FUJICO has developed the new material for hot leveler rolls that is
perfectly discriminated from the welded overlays material in quality and cost. The new
material has the next characteristics. The corrosion resistance and the high temperature
oxidation resistance of the new development material are respectively more excellent over
4 times and 6 times than those of the existing welded material. Then, the high life over the
double can be expected the development material. The seize resistance and thermal shock
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resistance are over the existing welded material.
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Tablel Welding conditions of specimen

Preto; tc'j:x::s Current | Voltage Travel
Layer | temp. i, speed
(°c) (°c) (Amp.) V) (mm/min)
Under| 300 400 450 27-28 400
Middle|] 300 400 700-750 | 23-24 200
Top 270 400 700-750 | 23-24 200
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TableZ Experimental conditions of wet
rolling-sliding hot wear tests

Conditions
S45C
®100 x 15 mmt
©® 80x 10 mmt

[tems

*Counterpart material

+Size of counterpart piece

*Size of test piece

*Load 10 kg

*Rolling velocity 500 rpm

+Sliding ratio 5%
*Temperature of counterpart material 600 °C

*Cooling conditions Water cooling, 600ml/min
~Test time 2hrs, dhrs

Table3 Experimental conditions of galling tests

ltems Conditions
*Counterpart material SUS 430
*Size of counterpart piece ® 100 x 15 mmt
*Size of test piece ® 80x 10 mmt
*Load 50 kg
*Rolling velocity (Test piece) 50 rpm
* Sliding ratio 10% ~ 60 %
*Temperature of counterpart material 850 °C
*Cooling conditions Water cooling, 600 cc/min
*Test time Tmin
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Table4 Chemical compositoin and properties of specimens

Composition | Condi- | Y. | TS | B | RA | T g, At | Ms
Calp (wt.%) tions ness
; (MPa) | (MPa) | (%) | (%) | (HS) | (x10%/C)| (°C) | (°C)
. at RT 540 740 8 25 68
Conventional| 0.2C-13Cr 134 817 278
at 500°C 400 630 12 35 41
E - t RT 900 1040 6 71
Developed 0-38 14Cr a 12.5 635 | 134
3Ni-Others | ¢ 500°c | 610 | 890 5 10 45
o. : Cocflicient of expansion, ox : 20~800°C
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Fig. 1 Typical microstructures of conventional alloy

T ’-"f& Rach . WD A
(a) As cast (b) After heat-treatment

Fig. 2 Typical microsiructures of developed alloy
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Fig. 5 Experimental and calculated X-ray diffraction
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Tableb Results of volume fraction of relained
auslenite and area fraction of carbides

Developed
After SA

Alloy Conventional
As cast

Volume fraction
of retained 14,2 66.7 1.0
austenite (%)

Area fraction
of carbides 8.9 1.7 9.6
)
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Table6 Result of high temperature oxidation test

600°Cx12hrs 900°Cx24hrs
Test conditions Wei'ght Weight gain
gain Ratio (a/ Eopi) Ratio
(gr/m”-hr) i Sk
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Alloy
Developed 0.09 1/6.4 0.96 1/6.0
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Table7 Result of thermal shock test

Test temperaturs
Alloy
500°C 600°C 700°C 800°C
Conventional O O O O
Developed @] O O O

QO :No crack initiation, X :Crack initiation over Tmm.
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Table8 Result of sall spray corrosion test

Alloy Conventional | Developed
Weight loss | 48hrs 0.0255 0.0061
(mg/mm®) | Ratio 1 1/4.2

Alloy

After 3 cyel 24hrs}|,-\fter6 cycles (48hrs)
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Fig.9 Photos showing result ol salt spray
corrosion test
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Table9 Result of seize resistance test
Sliding ratio (%)
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Developed @) O | O A
Notes, O :

A : Small area initiation

Alloy

No seize initiation

X : Initiation in area over 50%
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Narrow-Gap Shaft Welding Technology for Section Mill Roll Produced by CPC Process (No.2)

Bl s~ Helliigee s — BT IS T8 AT
REF HE—HE i i Jeii e

Kyoichiro Ohno Sumitaka Take Tatsuhiro Ozaki

E B
WHBMETHIELZCPC 7R AL AN, Ao —)Lik, 77 v FEZBbHTIT1IEA
RAHfECTH D L VIREZF L, J4E CHE - AL, B8, B & 2 WX PN AR o AT
0=z BWT, ENICRIFATINEGHZ IO TVS, RIEcnsor—)Lid, MHicsld 2 18
Rl O—2THS, Lol fEEchsnu—nlt, B —Fue—L e LTibhEL Twiz
b, EflzH32b0icB0ClE, 1 Fvy—YTHEOARREY)DEgECTH %, TECPC 7Rt
ATHEL 72— L DR & oA, JRke il e T 5 i aE 278
LU, FEMMICRIL 72, 2 2 oA TIE, FERcm G GEEZEMBIOBEED & IRIERIc BT
5EREOMRE, S SICEr — VBIROBGEEEZFHL 720 T, IhoD#iR2qET 5.

Synopsis:

The CPC (Continuous Pouring process for Cladding) process, which FUJICO
developed original, has the advantage that single-layer hardfacing is possible without
limit of the cladding thickness. Specially, the high-speed steel composite rolls produced
by the CPC process have been showing very excellent track record in the fields of hot
and cold strip mill, wire rod, and bar. These rolls arc one’s of the main products in
FUJICO al present.

However, it was difficult to obtain multiple takes per charge of operation in the case
of rolls having long shaft because these rolls were manufactured as a mono-block roll.
Recently, FUJICO has proposed for “the narrow-gap welding technology to joint steel
shafts and core metal of the barrel section produced by the CPC process” and has
succeeded in the practical application. In this paper, in order to practical application,
we studied on the selection method of welding materials, conlirmation of quality
characteristics in the shaft welding area and carried out the verifications of the shapes
on the practical rolls.
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Fig.1 Rotating mechanism ®

Fig.2 Narrow gap welding equipment with high
speed rotating arc

Table.1 Welded mterials of high tensile steel

Class Chemical compositions (wt%) \Mechanical properties
N/mm? ] 1. PS. | TS | &L
. h N Cr Al . . ’
(Kgfinm?) ¢ Al | e ! ! o/ mmd| (v mmd)]|
790 (80)] 0.08 [ 0.31 | 1.30 | 2,60 [ 0.50 |0.57 755 870 22
690 (70)] 0.07 | 0.31 | 1.03 [ 1.84 |0.20 | 0.40 650 720 25
590 (60)] 0.06 | 0.35 | 1.45 - - 10.38 580 650 30
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Table.2 Results of ultrasonic flow detection and tests for mechanical strengthes

Ultrasonic flaw detection Tensile test Bend test
. Class - TP

Div, (Nfmm?) [ Judze- Position Kind of Pis: T.B: El. Rd. Fracture Joint posttion Judge— Fracture Initiation of
ments of defects defects (N/mm®) | (N/mm®) | (%) | (%) | position | efficiency collected | ™M position the fracture

Base T © = = =

790 (@) — == 640 810 16 42 plate 1.03 M X HAZ B

(SEM) B x 11A7 —

Narrow— Weld ! = — =

gap 690 O — — G40 716 17 57 Ll 0.91 M (@] = =
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Table 1 Spraing Conditions

Sprayed Air Mixing ratio of kerosene |[Bar
materials g't),(g;% with oxygenn rel
LT 0 O:2 rich 4
Ti 0 02 rich 25|
T 0 Stoichiometry ratio 4
Ti o | Stoichiometry ratio |25
LT 30 Stoichiometry ratio 4
Ti 30 | Stoichiometry ratio | 2s]
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Ti 50 Stoichiometry ratio 2.5
SF-Ni5 O: rich 4
| SF-Nis O: rich 2.5 |
SF-Ni§ Stoichiometry ratio 4
SF-Ni5 Stoichiometry ratio 2.5
SF-Ni5 30 Stoichiometry ratio 4
SF-Ni5 30 Stoichiometry ratio 2.5
SF-Ni5 50 Stoichiometry ratio
| SF-Ni5 50 Stoichiometry ratio 2£|
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Development of Photocatalyst TiO2 Film Produced by High-Velocity Thermal Oxgen Fuel Spraying
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Synopsis:

Fujico has developed the photocatalyst film of TiO2 that produced by the high-velocity
thermal oxygen fuel (HVOF) spraying apparatus as the immobilization method of TiO2
and has been using with the aim of antimicrobe, deodorization, and antifouling. From test
results on the characteristic evaluation of the film, we have confirmed that the film having
high photocatalyst activity could be obtained by the control of the frame temperature in
the HVOF spraying considering the transition of TiO2 crystal system. In this paper, it was
confirmed that the developed spraying film has made it possible to be applied on the water
purification by decomposition of the harmful substance using the water treatment
equipment of practical cycloid type. Also, the super hydrophilicity of this film was applied
to the heating surface of heat exchanger, and it was clarified from the test result of
application trial that the very high heat transfer coefficient was obtained by using

37

developed the photocatalyst film.
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Photo catalyst reactor
with parallel tube type

Fig.5 Construction diagram of the pilot
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