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Synopsis:

Arolling mill woll is & schematic wear resistance material, and this paper studies the wear of oll
in hot wolling considering truditional changes, material charcteristics and using conditions.  The ol
malerials have become harder. Reganding carbides, firstly the cementite (FeyC) has been used, and the
chiomium carbides of M-Cy type have followed and recently the alloy carbides of MC type and
M,C(MgC) type have been introduced. The wear of wll is proportional to the wlling load and wlling
cycles and it depends on the Holm's wear equation. And the use of hard carbides and the high hardness
of matrix in high temperatures s effective to impove wear resistance of ll. Recently a high speed steel
type white cast ron roll was developed in Japan. and it demonstrated an extremely small wear and
marked a new age of wlling mill wll.

Key note: rolling mill roll, wear alloy , carbide, high speed steel, hot rolling
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Influence of Carbide Forms on Bending Strength in Multi-component Alloys
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Synopsis:

High-speed tool steels of multi-component alloys keep wear resistance with extremely hard
carbides. There are cases where they arc led to break, in order that M,C and M;C; may show forms like
chains and become propagation mutes of cracks in some environment. Influences of alloy components
and hot forgings on their carbide forms are studied prosperously, but reports about those on their
mechanical properties are few.

Then in the paper, investigation was made with regard to influence of carbide forms on bending
strength in high-speed tool steels.

As a result it was made clear that the relation between hardness and bending strength in high-
speed tool steels was the same with general steels, and bending strength could be improved with
controlling of carbide forms like chains. We also suggested propagation of cracks in bending tests was
similar to that in practical rolls, and these investigations became effective means on estimation of 1ol
materials.
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Fig.1 Micro-structure of crack broken out with carbides
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Fig.2 Micro-structure of cracks by SEM
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Fig.3 Analysis results of Crk &, V-k & and Mo-k &
by EDS
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Table 1 Chemical compositions of specimens (mass%)

SpesimenNo. | C |Cr [V |Mo| W [ Co
1 2| 7(3]|4 2
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Fig.8 Micro-structure in each T.P
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Table 2 Data of hardness on each T.P No.
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Fig.7 Testresults of bending strength on each TP

(a) TP-1_813

(b) TP-2_813

Fig8 Micro-graph near destruction in bending
tests of TP-1_813 and TP -2 813

Table 3 Relation between hardness (Hv) and bending

strength.
Hardness Bending strength
1P Ne. Hy N/mm2
1. q 904 1019
11t 707 1316
1793 685 1615
1_813 713 1522
1_833 648 1553
1_853 568 1336
1_F 705 1590
2 813 685 2132
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[ Establishment of Thermal Spraying and Fusing Technology with High Quality
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Synopsis:

Self-fluxing alloy spraying is used mainly as surface treatment or cladding repair of wear
resistant products to boilers for heat exchange in waste incineration plants and to parts at high
temperature or corrosive circumstance in steel making process.

In the case of coating this self-fluxing alloy, generally the fusing treatment that 1s heated until
nearly melting point is applied after the thermal spraying, in order to raise adhesive property with the
substrate surface and to make the sprayed coating close.

Under the existing state fusing treatment is managed either in the furnace used high frequency
induction, electricity or fuel gas, or with the skill and feeling of operators to handle gas torch (burner) .
Therefore the investment to their plants increases, or qualities of the fusing become instability.

Then we, FUITICO, have successfully established the thermal spraying and fusing technology is
that are inexpensive and has high quality.
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Fig.1 Fusing process with torch for combustion flame
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Fig.2 Schematic diagram of equipment composition
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3—3 BEFIEEE

ABEIRIC L BT HiEEFie3ond. HEOF
DNTRT L AS DAL BT IASHT > R OVASHIE Bl Ze T e B
WHNCHSREREZRE L, BIHFORENEEN
ICRBIEBE AL ET S, 22T, HEIHET SEE
IREEME2Figd, HTIRMZFgSIZRY . e
RIS TERT 2REHF (1010~1030C) &£H
BIRE (1020C) 28 L. 7—27O0REICEU T
BN &~ EOEEERETAZE T, FIHE
EREAERMEE OBV IIETH 2. £z, BHIE
BEAS100mmBA Fic/z 3 & HE EDEREIZ 72— A
DPAST DEEABBENRFEEL. BEENETTS
AIREME AT Bz, IRFIEREO TIRME 2T TS,

38



.
-:}\:\
"‘f.i_:.J Conitrol of spray distanes

o]
By
(]
l‘....‘
g
...
i &

Temperature measuremenl with a
radiation thermameter

Rolaton

Fig.3 Simultaneous fusing method

Far
mismsEEEEREEE ernes (30°C ({I]ﬁ)&) ---------- ? ----------
Allawable temperature range
1020°C (Target)
i
....... srmanmnnnr |30 (min} u.u.-..ul"."..uu.u
Near

Figd Control of spray distance responding to temperature
measured

Figb Performance of the thermal spraying and fusing

3—4 WMIEEAE

HIE S RMB ORI RICD L5050, BEWRAIRE
(E#H [Solid us] —¥&#H [Liquid us] ) #%950~1150°C
OFFIZHD, 72— FNIREIZI010~1050
CHBEEEENTWVWS, S TTa—Y 7 0HE%
FHOBE, EESHS0CL EDIREICET 5 ERE
D, 9S0CLU EOBERIREICET S RN H
SAKDHNIR (LF 7 a—X#) 2HEb6HBH5,
BEOBREXAN—FTIR, TOJ2—XHZ2HET
HERL., h—FORFEICX D ERREZESL T

39

%, FHEICARBEIZBWTHFg6IIRT LD ITHE
HARy bzt U, ETAEOEFITHRALLET 2
— AEBREREND, 072 —XENELEHED
NOA—F—ERD, ZOREERETSZETHE
AREE 2 EREICINIRE L . ML 2EHE T2 &k
%, Fig NZI3EF #ENZSENi4 & F#12STB340 (¢
76.5%50t) #EAL. AEEICLIBETET> -
BoORENEEREERT. EMAEOME - BF -
EBEIZEVIRE FRIZRL SN, TRMBE, EH
RESREIC EF L. 20001289900C, 3008812
1ZHI1000°CIZEET 5, 3008 % ith 235080 £ TIX1000°C
EFESRENBEINZDONTVFERL TN
B, FHURBZEHEES T ZEEHMEN (1000~
1020°C) THBL TWAZ EMGM5, KRz, F—
B LRI BERE BT EEH LR OEE
BIERREFiglITRT., ZOLIICHERE - BE
HEZZEFELASETHAL—RICRERBENTD
NTHEL, MERAISCE72—Y 0 FNRIRE
OHIEH EETdH 5.

Fusing zone

Moving

a3
mw Elil A i FO R
Time{sac)

Fig.7 Distribution of temperature measured
( Constant control)

Fig8 Distribution of temperature measured (Case of
changing in temperature control)



4 RRREEM

4—1 HREELEE

Fig. SizASUED: (BEEEE : 1020°C, &R EHH
:1015~1025C) ok BBl R (RE—
) 2B 2 W E SEME & K & TR O IR
AR T, Table LORT &S ICHEEE (SEN) 13,
Ni,Ct% ERK 5 1 B,Si,Fe,Cu, Mo R T N TH
0, FHEE (STB340) 1E. C,Si,MnizEAHd M
IEEL TWEHE, KBS TED BN TS,

RIR—EM OBERE BEEH) TIE20~30 L mOIEH

BEEB)ZERL. EMEBENICEALTWST
ENBEINS., BEHED O HYE S TRCLCA L
L. NL,SiZMEFLTW3, HLEETIEFigl0izm
TEHICEICEHEENSONIEEM M S OFeh
Hizhg Uiz & —ECrolir O THEREN TS
D, BEMICHEEIIZESE L TWa I &N hd., X
72, Table2 Do iR LD EMARICASTN ST
MO T IA MEORET Yy hEFBLI NS

73 A —H — tsukuru No:12(2004)

E—

Fig10 Dettail of line analysis by SEM(EDS) across
boundary zone

Table 2 Chemical composition analyzed by EDS

Element(Wt%)
Si Cr Fe Ni
@ 16 79.91 19 16.85
@ 0.66 0.83 97.63 0.88

Fig9 Line analysis by SEM(EDS) across fused spraydeposits

Table 1 Chemical composition of self-fluxing alloy

and base metal (JIS)

Elememnt(Wt%)

1S Ni| Cr B Si C Fe |Co others

=Mo

SFNi4 |Bal[12~17| 26~4.0|35~5.0]0.4~0.9|<5 |<1
<4Cu

STB340|— | — = <0.35 | <018 |Bal|— |Mn:0.30~0.60
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Transcription Phenomena to Strips by Coiler Roll in Hot Strip Mill

Bl 5 —
BTN

Akio Sonoda

Bl e 5 —
KEF 3l—ER

Kyoichiro Ohno

25

BT TORERFBCBNT, BRO—IINORBAIAMROMEANKITTEEBIIAE

<V HRANDOEEZEZTHEND 5,

AFETIE, COESRFICODVWTEAOD—ILEZAWTHRE - MiTL/i-. FOE, O
—JVEREITIIRET60~80 u mD FIREESIFEEL . ZOFREENEEICERL TWa Z

ENhino .

FHERBR O R, B O—)LOMITB R 2 M L3520 I1iE, RELEM & SR
DHEEDOBESNEETH2 k. oy BEHRKOBHIERIIOWVWTESTT 5,

Synopsis:

In hot strip mill of iron and steel works, surface condition in coiler rolls exerts immense influence
on strip quality. There are cases where the condition of coiler rolls is transeribed on strip.

In the paper, this transcription phenomena were investigated, using practical rolls, As results, it was
made clear that boundary patterns of 60 - 80 1 m in depth broke out on the roll swface and they were

caused the transcription phenomena to strips.

Results of indentation test showed that hardness of intermediate zone between surface treatment
zone and base metal was the most important, in oxder to increase indentation resistance of coiler wll
Also guiding principles for preventive actions against transcription phenomena were suggested.
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Bottom pinch roll
Mandrel

Fig.1 Construction of coiler in hot strip mill
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Fig.2 Appearance of coiler roll
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Fig.3 Appearance of strip surface transcribed
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Fig.5 Mechanism of transcription to strip by boundary
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Fig6 Performance of coiler roll over-laid with
Non-ferrous materials
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Table 2 Results of indentation test with slow loading
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~~Base metal

Fig9 Method of indentation test with slow loading

Table 1 List of materials used as test pieces(T.P)

TP No. Intermediate Surface treatment
zone zone

A SuUs

B Steel
Non-ferrous Non-ferrous

. materials materials
Non-ferrous

P materials
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Intermediate Surface
. treatment Depth of
TP hard zone indentation
No. amIAess hardness (mm)
(HS) (HS)

A 65.2 440 0.06

B 56.2 36.5 013

C 575 60.3 0.16

D 33.2 60.0 0.60
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Table 3 Results of drop test

Intermedicate Surface
Depth of
zone treatment zone | . denfali
T.P No. hardness I —— inden a)ion
mm
(HS) (HS) (
E 332 60.0 012
F 63.8 595 0.03
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