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Synopsis :

Research on various types of rolls in the cold rolling process has been under way for
development of material and surface reforming techniques so as to meet the needs for
higher-quality sheet steel and surface treated steel sheets and to improve productivity
by extending periodical repair intervals. Nonwoven-fabric rolls that excel in rigidity,
were resistance, and corrosion resistance have been developed as wringer rolls based on
the theoretical elucidation of a wringing mechanism. For bridle rolls expected to control
the strip tension in the production line, the surface reforming techniques - which
include thermal spraying of WC type cermet that maintains optimal surface roughness
and the shape, together with plating, and roughness preparation techniques - has been
developed to improve slip resistance. Developed for conductor rolls is the coating
formation method in which a WC-containing self-fluxing alloy is subjected to plasma
spraying and fusing to obtain dramatic corrosion and wear resistance. Thus, highly

reliable rolls with a long service life in the cold rolling process have been materialized.
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Synopsis:

Research on various types of rolls in the cold rolling process has
been under way for development of material and surface reforming
techniques so as to meet the needs for higher-quality sheet steel
and surface treated steel sheets and to improve productivity by ex-
tending periodical repair intervals. Nonwoven-fabric rolls that
excel in rigidity, wear resistance, and corrosion resistance have been
developed as wringer rolls based on the theoretical elucidation of a
wringing mechanism. For bridle rolls expected to control the strip
tension in the production line, the surface reforming techniques—
which include thermal spraying of WC type cermet that maintains
optimal surface roughness and the shape, together with plating, and
roughness preparation techniques—has been developed to improve
slip resistance. Developed for conductor rolls is the coating forma-
tion method in which a WC-containing self-fluxing atloy is subjected
to plasma spraying and fusing to obtain dramatic corrosion and wear
resistance. Thus, highly reliable rolls with a long service life in the
cold rolling process have been materialized.
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(L: Cleaning line
Others ETL: Electrolytic tinning line
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CAL: Continuous annealing line
TEL: Tin free line

Fig. 1
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{GL: Continuous galvanizing line

EGL: Electrolytic galvanizing line
TFL: Temper preparation line
APL: Annealing pickling line

SK: Skin pass mill
TCM: Tandem coid rolling mill

Approach for extending service life of rolls in cold rolling process
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Fig. 2 Schematic diagram of wringing test
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Table 1 Mechanical properties of lining materials

Elastic Temperature
Material II—}M&?‘SESR‘; coefficient of heat resis
# {N/mm?) tance (°C)
Nonwoven fabric 95 1000 375
Rubber (CR) 75 4 120
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Fig. 4 Comparison of Y-directional maximum stress (com-
pression) between rubber/nonwoven fabric and rubber/
rubber rolls
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Fig. 6 Schematic diagram of measurement of the temperature
of wringer roll
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Fig. 7 Results of measurement of the temperature of wringer
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Fig. 8 Results of field test in electrolytic cleaning line

LREOT, BREEGRMED 20V —= v 78 vy Bl TERA
< o AW BER RN Table 1 CRT BTG —ATH 5,

v AR A A ELEREY Fig. B o, o xan
— AR I EHOERCEEC L VB OMNETL, Bl ohis
A5 ERIERRTT P — ARV A THAMER TR 2,

4 IS4 RNO-LOEER{LER

4.1 REIHAZEHAHORE

T4 P e~ ARREMENETT5 2 &0 X o THIERIT &
DETA Y » THREL, ROEEBEYLS. —F, DEAEYS
CLTRMZ OB RIS L 5 2125 L ATMiTcE Le
EUERD, LickoT, BERCEEREL RS 2a0E ik
EHHMSALETED, £2C, 77 AHMICEE L, EEREN
MABBERELCBELTEY L LW DBREHEY »8E
L, ¥, ¥— A, FOh T3 HUVEELN S HRDE WC B —
g PERBE LA, BWC-12C o2y b — AB®ET 1150
AELhs 0T, BhiiifEEEs g TE S,

4.2 FEHE S RO MBI

Cribo 2 LEHOREHEMIROERY Photo 1 534, Cr #
- FOREHAEBRLD - EHEHRRCHEART 5 oo A2 b ds
DR RME 6N 325 BEEERE CHEERROMEBKETS b,
BEE TS ERIKC R LIESRET S,

Ihi, FPATE BELEC MBREGHELELHES
BHZETHERG, FiEZHL, AV PERCLAWEZ L b
#HREAHERROUOEHSEFEONT T 5 2 Lattes, L
L, HELTELLBEBREEAETLY A » 7 2i%4d25, 2o
T, DEEEENIBRCEL A PECSE YR L,

FHEER L ERRROMEYH O T3 - nBEAR AT
FEYER LU, MY Fig. 917, B8 e - v EE LRk
BCHEMEC—Hicil e AT C—EEB N2 55, fhFicdED
BN P EN RS OE Y e~ P AR TR L P,

EEFNEAYHEVCTEB LT,

T{W=exp(uf)
T: WEET (N

W. @EE& (N)
p FERGEK
8: FEDXH (M)

I BIER M Vol. 25, No. 1 1993



46 BT 22 20— O EF&LH

a : Cr plating

¢ WC/Co (2 times baffing}

h 1 WC/Co (null baffing)
d : WC/Co 4 times baffing)

Photo 1 Optical microphotographs of surface roughness shape of bridle rolls
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Fig. 10 Comparison of Iriclional ceefficients of bridle roll
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Fig. 12 Comparison of corrosion rate between self-fluxing
alloys and Cr plating used for conductor roll
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Table 2 Typical chemical composition and hardress of self-fluxing alloy for conductor rolls

" Chemical composition (wt%) Hardness
¥pe HYY
Ni Cr B Si C Fe Co Mo Cu W WO (
MSF-Ni4 Bal. 16.0 4.0 4.0 0.5 2.5 — 3.0 3.0 — — 500~700
MSF-Co 2 13.0 19.0 3.0 3.0 1.0 4.0 Bal. — — 13.0 — 500~800
MSF-WC 2 Bal. 11.0 2.0 2.5 0.5 2.5 — — — — 35.0 500~700
Cr plating e >99.8 — — . — —— — — — — F00~1 000

* WC: 1800~2000

a : Cr plating before corrosion test b MSF-WC2 before corrosion test
¢ : Cr plating after corrosion test d : MSF-WC2 after corrosion test

Photo 2 SEM photographs of Cr-plating and M3F-W(C2 plasma spray

— 47 - NI etEE Vol. 25 No. 1 1993



48 BIET o v 20 - vOEHR{LENR

RIS

Service Lime (imonth)

0 —
MBSF Cr
-We2 plating

Fig. 13 Result of field test in electrolytic tining line

5.3 £ERMBCHITIEGTM

MSF-WC2 o BMHER HERCEh s 2+ REELELT
WABZ Edbhol, £2TC, EERLA L.Omm 2 FTEa &7
Fm— kB LBRED - FRIECTARA T 1. TOBEY
Fig. B3, ko Crdh e - BHEHZ L 0 HFaH

2HATH S, —F, Whte - k26 WAERAT B LaTE, K
BRI OBERERIL 0.4 mm THh ot CHIZL D, B @~ LiLE
WETL LD dEM D REEG BETED,

6 & &

HEOHEMMEOBELLLE 7 v v A0SR - BEE{CHE
Ly WET == — it Bl SR DEEECERDIHE - REX
BHNOWRMB L EMA LA £HT X,

DR, LTFornTiENEshi,

(1) VvHe ATl BBOREE £ - T, BRIKCHE
RSN T e - 2R, RO TEOER
A HEGE Lt

(2) 734 VFe—~nATiE WCHt—a, BHCD-ENL,
Ao, EEANYHTRXEREEMEHERL, £X05 50
roFardoii,

(8} av&srzrn—AT WCEHABEMHESE 75 X=F4
LEb, ba—2vrema bEEBEEPHARL, 1380
Evx i,

CHRBDHERR, SEBEOFEHMBRERNCIY, BRHESERS
DR L RERECF ST L0 LER D, Bk, BiHEfico
VT, b2 rElalt, F-BRAEIHEEASHOMEHES
HeDZBAREV- = S BHOBEETARETHS,

8 E X W

1) BERX, SHL¥, kHER: BE® 72 (1986) 12, 81192

2y L.W. Legacy: Jrom and steel Engneer, B0 (1983) 4, 42

3) Hh®iR: ZERMBER. 17 (1983) 1~2, 55

4) KBEX, KkOBW: BAE=7 v b, (1988) 23,125

5 WnRER, W E, B R, BRRAGHE: ZRi @ T8 (1987) 12,
51046

6) IR BIEE:  FGA 6201680

Ty R BB CEREST, WIREM, R OR, KR OBe JISSBIREEE,
19 (1987) 1, 64

&) KRN MR, B B W R BNREM, HAWE—B #MKE e

JNTEFRYEEErd Vol. 25 No. 1 1993

47, 3 (1990) 2, 438
9 HprHEIEW: [WHEOMG] (1988), 3, (HXeHE)
10)  JIHEBYREE: BT 03285100
1) s (R Bemil
12) il eEth:  #:EIFE 02052110
13) IS SYEk:  FBESE 03099715
14y NESBIEEEn:  HHE 6201680
15) gl [7EEE - EOMETES, (1990), 714, (A%)
16) @mrEEERW: T8 - EEEYL (1990), 731, (A%)

(1990, 715, (A3%)



	★j25-042-048
	j25-042-048

