t SINK P U

gl % ]

No.2

Fujico Technical Report 1994

FUJICO




KigDZ X

tsukuru [£3%]

BIETRICEBDHMARKMNCTr—2 AT =7 ) v 7% BisT R
&% TRlZ, vy, WO NVOBETERRLE L,

RS A PNy 72X 25 ) — L LTHEST L, dIMToEEsk
R ALAYE % KT 2 & 5 HAEBE#ZIT-> T2 A& THIS,
T&HZEDHIFT TARER M) S VI BHL LD A v —Di2
PN L AT,

ARHUZAITIS SRS, (B oMLK BREERO(ERZ SN LET,
FHD(ESIZ, [FORGING-COMPRESSION ‘93 FROM FOUR CUBES]
(FE20m] ERR ML S > R o 2 - LR '93 I i) T, $RERAO b >~
DEDIEZNTT,

B8 BfE Kiyonori Bori [H2%I5] BEMI314EAGMH I 4% h

BOEICEZINE L, SO L Sk EL 3257 —<ic. B
ST 2 K RICH) AA A O BB X, RICENET
DEFELTEBEATW D,

WESE, T3« )94 70, E2RIEFREERL S > K o7 A-dL L9312
77¥7 « A7 7. BEAERBLMROT—F2 bk bz BEH
28 L T EIRORE () 54 7 VlEh) & ttlie i+ REicia X
R RV LAREROEEEEDT,

WA, R & REERGTHE 7 — 2 I ISR WA EW - Uk B3N
EWEBHRTH B,

Photograph : Yuji Shinomiya



72— — tsukuru No. 2 (1994)

1994, 10. 1

%ﬁ”“%ﬁ 4 No. 2

H X

T —y 7O -FWE2EILET NKK#E =i #=F 1
B s cCPCLOHEL AMKXEIZHHMBTEE #ig A HE 3
FrifrsRsL MR TS XTBIERICL B Y — Ay FHEBO bS5 1 KM
NE A Bl B, 58 RE | 5
cFPAKIC L B AEO-ILORERIEORSE
=g Bz, A TR ORE 10
- ERESSESMEOREME—T740Y
Hh RH—. X MH. B TR BE BT 14
ERIEAI3CI—5.5VY T v R OE & e E
& Wz, KT . buFx B4 20
ERSEAT v REBEICLBIIL—/IS—O—SORR
WA B—. BE #E 26
e, FHEW - ARMEEE AR EREREO — L 31
- SHH3 0 0¥/ 1 ATRERED - 33
cO—JLRABYyTIN-T—O0-JLEHC.P.CHTAO—JL 35
- SRR H PEEEHERC. P.CTEFO-IL 38
MR CHBBA TSI -FELy hEROESE 40
WERE HEEAS I —OHEEY AT FE. Pl 7 42
727 aA—FYTFILIL— - FRIEERMICET REHOME Bt E—. 58 ==X 46
B O
Fr R g CESMTOEZO-LO RS IEOY ¢ nE A 51
S8 55
Ti5. BHE¥EFT F7EHD 56




tsukuru

Fujico Technical Report 1994

1

CONTENTS

Foreword Syunkichi Miyoshi 1
Memoir 3
Technical Paper - Tribological Characteristics of Cermet Coatings
by Plasma Transferred Arc Powder Welding b
+ Development of Cladding by Welding for Large Rolls Using Sand Filling Method 10
- Morphology of Carbides in High C, High Alloyed Metals 4
* Forgeability and Mechanical Properties of 13 Cr— 5 .5V Clad Material
by Continuous Pouring Process for Cladding 20
- Development of Looper Rollers by Continuous Pouring Process for Cladding 26
New Products, « Hardfacing Roll for Roll Mill of Coal Crusher 31
New Technology
- Super Wear—resistant Roll Made from High Speed Steel Powder, SHH300 33
+ High Speed Tool Steel Work Roll for Cold Strip Mills Produced by C. P. C Process 356
+ Bottom Pinch Rolls for Down Coilers of Hot Strip Mills Produced by C. P. C Process 38
- Adjustable Surface Plate With Marking Device for Boring Machine 40
Technical Report * Properties of Compaosite Cast Liner "EST Liner" 42
Original Technelogy - Development of Mold Repairing Machines 46
in FUJICO
Commentary + Tribology of Process Rolls in Steel Making Industry 51
QOrganization 55

Address




7O —$EH —tsukuru No. 2 (1994)

| % 5§

i

TVI-EWB2HFICKET

NKKi#&E

=% RE

Syunkichi Miyoshi

W7 oa— (SEEOELTHEF) ENKK LD
Sk, FRFI37HE, Bt G o0 )l IEF BLERRT T
HAMER A KB L - OFERN/LZEEREL TV,

INEEEID. BIBFSSEITIE, MR —
BT & U TR L7k TRk ORI s % |
251, 9FEICEHBRESOSFEER T ELEN
BEWTAsZ o7z, T/, EM4IE, RO
SRS TR OB I HI o Tk, & TOHEEE
rBEETLRE, BIFSEOMIZ, YHEoeTo
BEHIBEELY BREVWTAZ L L o7, BEL- &S
k&, ZoBIZBITE, 7738 ADOBEER
MEIIOSTE L, BETORL D RWIZEZOEE
FFCEREIATH A,

ZDk, EHELOBRIIHE - T, HABESITL

Elllpoleht, TOLILREREORERE
BIZ3F3 A7 V02— S ADERSE D ITED THRE
Th otz BHMOT—LHE REER, HDw
ik, FlaamOBMELEAS - HEHEL VoD HEH
L, RECHSBRBEL B INTZOTHE, &
i, ¥, ENTHEOSEORH B RIS D
DT >7

HABEFIES, KEZERILH2 TS, KT
(RMEMBEST, PO ENEICA TR 2
Hb,

Fhtd, COKRT, L3P RET 272D
Tl v b O BRI S, FEEIZL
AEHEOHPEFET /A ERLTEMELD L L
373

Lo Lahs, SERIIBLTEETE IR
PEAEHETH D, LEBFBED/DHDO) X 7EED

LT, =

HiZowizd»r ) Tthy, HORIZIEREILFEL v
hELEZRVIRIRTH B,

—F. BErNEFEL, BHRES 1 VR E
CEINTLE o724, BERIIBITLNA~DERE
7 AL L, EEEOEFELD, CALAKD
OTRZVWIREBEINTNES,

COEHIEO TR LVERR THE L. 4H&E D,
AAREOREET ATV O BB WA (T#
EE] ThibrEzrL, BN, BARFED
ITERE, 2= -7 eESmEM 2z, BAMB I,
VANIBEEE - IBAEEA LV BT A
ERVITEET 5o

SIF TR, 7V B A, BAIRROME
DTS TH L, [EEEW] &, N-A L]k
LEMSEE LTI E ST FRER L LT,
B OFERIZIG L7 LW BB, FisHkan T
Wh, IO EERLIE, HRREEZEAD
HENTHBEER .

LZAT, [BROMWE - I THisn S5 EE
""""" | b b, 21T HANZI L7724 S,
RO HE DN T, FUERZEFEERNT b - T2
LSEEZTWBREALDRYXT VI LAEZLTWS
LB 5L,

A BALRRILL, Mo7zob0nb i, &
(7)) MESORISEL T AR AIZE - T, Hi
PBLTEZONLESOETESEYIL, BdTEME
WIS, A E M BEEFNIEBIIVWAEZ Ehl,
HHEFHMETIERLTLE,

L L —FT, £E3EEX L LIZELOIRD
MEELDOHTWAE, [hithilid, #iEL L



12 LE LEsDTiize
- 72T A, HERE
RAEI S

P Z HERS
wJPmRﬁwAﬁ%
LT, 4, HEIHA T
bivhiug, HiskE NEDOIEE T Epb LD K
s, Bt b o T, BRI AT 6%
WRELZEHZ 0L TWh, BT TELZ LOHE
W AEIGE O Z O ey A4EE, WA E A
Zhbhbhdtd o_EWEE J 550 50 F .
FNb, BICTEROER TR WEMEHIZH D &
Bk Do
ﬁﬂ@kﬂt%#&ﬂﬁ%ﬁm?%tbﬁ%\i
>T2& I A [HNFHE] THhEERL, £

LT3/, TOHMelMET 52FOTFE T e il
AL ROEAE L bR aiThidh bk v,

COBEICT - ThBE, 7VI—8AD [LD
FRUNCT S]] LT, MOTHEREDOSH S
BRTHS, [BEFLE] L) Evhildbhonr
LWws, EOL0ES i iz, A 2 U
WEWVHIHLVLONRRZTL 5,

T/, HMICEEZAHNT2Ice 67, &E
LEVE, B, X521, BREeIThr—F el
TOEFETRAFIESNTWAEIZIE, 77T
BADEENEZ B,

Llkbb, TOBESIIF ST, BEMEOH HEN
T EREL, Bl TEha b nidEs LTR,
ERBENLLOEMEL TS,

[

HE AN

[k

EE

[N}

7]

5 @

T

5]

%)

ANEN

264 3 A
e
2644 A
464 1 A
A74E 7 H
504E 7 A
524F 7 H

S44E 7 A
574F 6 H
[/ 7 H

584 7 A
594F 4 H
604 6 B
[ 74
635 6 A
| 7 A
2H£6 A
M 7A
146 A

me R &

.é_ J"-_l; L KD:i. xH
o

Pl 4 4£ 3 A16 0 (BEEUER)
WEH (E/-AMFH) FRHS
Bt KA — LA e b ek
A AR E kLA AL
EIE2S5 S e =2
B B LG E
[ RRER
kT V=7 B AREE
S
MWk o7
K12 AT
BB TAMMEGT T
JEEER
PHNIYTERFEITO 2 b
F—=T vy — (BHIR
HAfr S pT R 2208
$%ﬂﬁﬁﬁﬁ@
TIRAT
ﬁM%ﬁm%%%
LA SRR XL
B RER
R R R
Pl 82l SR 2 #i
U HLHH ﬁﬁﬁﬁ
HBIEILED

1 7EE

o e



A

S 7L T —iEH — tsukuru No. 2 {1894)

CPCtohizw

AMAFET M TEH
g

Ko HETE

Keisaku Ogi

EIgRF MR  ICHEE LV ST 2o Tw
BLEDHAHDT—HIZRIZIV o ThE W, L
THh O EMEE OMEANRIINRF LS/ B ED
N, FMIETEW-OMNT7 a0 - (YERETIELT
TR THAHE M TH o7 THE, FURKL
PHETEEAY OMAAED S AETH 572 L B

o MABICEE SNT X738 4 £OZEICF (T
S>Th b T, 8N LRERLG - T
BERBRIBVOTHME, BREE, BMFELED
EERhE., oAt FAB IR A CELANRTE
N, R E LRI % 21T 72, BHIOBENTEE
i (7Va—Tik [BREEEE] LHLTWwAS
EEABICEI 7)) 1E, DB ThiioaE s hn

TEH, TOEBORBELIREI Y TELER
b AHATE? L TEr2BRLLHHE S, &
DHDEZRIENTLE o205, BLIBERT,
PIZHHBITITERAATE L EB L S LA
5 TLEEATY A, BREENED A LOEH

THEB T HEHNCBE R T BARFEAL, HET 7

O A8 2 EEKFTH LBRESAOUELIT
otz WRO—IHTEV TEATOMBETE L.
RSO EREE L ®BT LT, FfTL/-4F40
Eime LT#OL, ZOFEIR, RFERIZBWTEH
COMBEICR YA, HEEEHE. A7 A
EDOHEET, FEL S EEIZ
ERBBREOFEY ERMIZEFMLU L, B, #
TR IS LRSS, Ot R ERE R L
KR LT, mh s ok s~ 7 2Rt OERK
WCRIETBBRBOBEIIOWTHIERTH Y, #
OEENPS SERECER L7 — Y Th-72. 29

BAT T BT P

L7 RETOFRBRDREG TOFEHASOMEE - 7
Ot AR OE T ) &S EBT &8
T THh S,

T 0%, AN IHOEEOKE LT L /28
TR N ERE SN O TRk LD BE
VETEWA, CLOBITLTWwE S bilfEs v &
LTz, i, SRS OLED — Ve £
Tl o TWABEBERHONA 2R 00— 3
WELTWALEW)Z LT, AE6A1H, RRT
B S 407z B ARSI Sl S IS T L 0F ke,
RS ETHEHW 2, 209F3R D IZR 28BN E L,
BHOHARXRE., SEEI A VIO ARE, €
=V FEB L TOIRBRESFERE THIE I N 2

— M REFEMANE, REZ B L) iR &
TWiz, F@mOE L, BREEEOZETHY,

i PR D Fat % BRAE L bawmﬁghm%Lfﬁ

EiF7- 2 & 2B L7z, AU T F AL/ B3 T
WACPC 7O AL LTHIEL zDITTH A9,
BADAEBEFEEOPTHLANVO = — AT 5
FOOLTEPFIHMOL —XEnh, #htHF <
BFCLITL ) ETHRE - 99 £ (WA E -
T, 29 L-EMM 2 7o 20858 E L -0TH A
T D LAV AT LI ECRIEL TWE LW
7Y Il BT BB WEER ORI LRk
%ﬁﬁ:;%m@ﬁﬁ%@ﬁaffumﬁﬁwﬁm

BT LBENIL )P N TEL, LE
5 3 iR & SO MR I oW TEE
L0 L, EBEtvT 3 v 2 AOEERPEE
fFE DT> TV AT &b dH T, REBIKER
FEHCIHEV,



SERFAOFBIHYLIFEIZL 5 THBED, 4
FIFEENCERT L Z L EHEDL Y ORNTH
Bo NTVHIIBEOTZFHHOREIZH T, &
AHFOENIGTHRLFTEVLBELT, F4
WHAHANTTE WALt EbhE, 44T,
RENDRNEFE LD - T AL, FREHAED
Bl o TBY., FELDEMNGRMEPLELEL
TWhHEHITHbE, HALEEZ ) LERROEIK
ST AZEDERDHLZ LS LAWY, 9
FUHBTELWEENSENIZZHTTHDT
B ELESNLE, )P LT Y ADENRI:

BEZAEORIYPHEELZVWLDPEELNL D,
HLWIERDTHAH, REMBEERETIE,
FTBERUCHEIZ L2 RRORE L T
BEIE LD Th D, 2L IZEEOERILEE
PPIIFEE L SIS, B¥E ST THRmARE &8
DEEIIHDORTNE R L%V,

B, BERLOBA b EEEW s 2T VT
— &, ERIEATOIEE - mELEERL BEAILL
LW ORBICRD L, Hffo 7 a-E LTE
LICEE L CEEMBEMESRFONER, Bl
BWHEES 2B T NBELOEHFLTWA,



70— ik — tsukuru No. 2 (1994)

B i1 Gk X
BRI X AREEIC XL 2 — 2 v MEBEO b T A1 R

Tribological Characteristics of Cermet Coatings by Plasma Transferred Are Powder Welding
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g ik IR 2 b
Osamu Kato Hiroyuki Miyazaki Takenori Yoshimura
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Synopsis :

The hot wear and rolling contact fatigue characteristics of the cermet coatings by plasma transfer-
red arc powder welding which is regarded as promising as the surface reforming technology, by
which the separation of coating films is not feared, were examined. As the result, it was found that
the hot wear resistance was markedly superior to that of high speed steel materials, and as for the
rolling contact fatigue related to surface roughening, there is the possibility of improving the charac-
teristics by making the grain size of carbides fine. Hereafter, if the peripheral technologies prog-

ress further, it can be sufficiently applied to the rolls for rolling and others.
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Development of Cladding by Welding for Large Rolls Using Sand Filling Method
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Synopsis :

In the cladding by welding of a large hollow roll, conventionally its distortion has been prevented

by attaching a steel rib to the inner surface of the roll diametrically by welding. In this method, it

has caused problems in its manufacturing and cost. At this time, these problems have been solved by

using a new working method called “"Sand Filling Method” and it has been put to practical use.
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Morphology of Carbides in High C—High alloyed Metals
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Synopsis :

The shapes of carbides and their interrelation with the chemical composition of the high chrome
cast iron (13Cr-V system) and high carbon high speed steel (5M system) which has been used for the
rolls and rollers by C. P. C in FUJICO Co. Ltd., were investigated and analyzed by the deep etching
method developed newly.

As the results, the three-dimensional shapes {morphology) of MC, M;C3; and M3C, which were
formed, and the alloy contents became clear. In particular, the new knowledge that the shape of MC
is the flaky continuum which bent three-dimensionally and others were obtained. It was clarified
that these carbide morphology is extremely important for the material quality characteristics of rolls

and rollers.
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Forgeability and Mechanical Properties of 13Cr—=5.5V Clad Material by Continuous Pouring Process for Cladding.
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Synopsis :

As for the 13 Cr—5.5V clad material made by continuous pouring process for cladding, in which

cladding molten metals are heated by high frequency and continously bonded to the solid metal sur-

face that becomes the core, it was forged, and its forgeability and the effect that forging exerted to

the mechanical properties were tested. As the results, the forging of the 13Cr—5.5V material was

feasible, and it was made clear that by very light forging, the microscopic structure was improved

rapidly, and accompanying it, the mechanical properties were heightened remarkably.
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Development of Looper Rollers by Continuous Pouring Process for Cladding
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Synopsis :

For the method of manufacturing various rolls and rollers, such as runout table rollers and coiler
rollers in hot rolling lines, the continuous pouring process for cladding (hereinafter, called C. P. C
process) developed by this company has been adopted widely. TFor the looper rollers between
finishing rolling machines, hardening cladding processes by centrifugal casting process, welding,
thermal spraying and others have been applied so far, but it was confirmed that by applying the C.

P. C process, the characteristics for use are superior,and the extension of service life can be planned.
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