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Effect of Roll Cooling Water Property on Corrosive Wear of Tungsten Carbide Rolls

Yoshiaki Kusasa, Shigeki Azuoma and Masaru Izawa

Synopsis :

Tungsten Carbide Cemented Rolls are widely used in hot-steel-products rolling because of good wear resistance. At

the early period, small diameter ring rolls with tungsten carbide mounted on steel parts were used in finishing cantilever
blocks of wire rod mills. Recently, medium diameter ring rolls and solid rolls with tungsten carbide have been used in
modern intermediate stands of rod mills and stretch reducing stands of tube mills. Moreover,-they have started to be
applied to finishing stands in stainless section mills because of good galling resistance. But the tungsten carbide rolls
is very expensive compared with the conventional cast iron rolls. To apply tungsten carbide rolls instead of cast iron
rolls economically, it is necessary to get about five to ten times roll life of cast rolls. In this report, the corrosive
characteristic of tungsten carbide alloy in high temperature water, which is one of main reasons for roll wear, is
investigated. It was found that the optimization of the pH and calcium concentration of cooling water is effective to
suppress corrosion of rolls. This effect was assured in the real production of three roll type stretch reducing stands of

the tube mill in Kashima Steel Works.
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Table 1. Chemical compositions of hard alloy used.
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Fig. 1. Effect of pH and Ca*? on corrosion rate of

hard alloys (150°C, 24h).
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Fig. 2. Effect of pH and Ca*? on dissolution of Ni

(150°C, 24h).
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Fig. 3. Effect of pH and Ca*? on dissolution of W
(150°C, 24h).

BHE, BIURILE 2257 L DM R TWIEHRE
RIETpH L Cat? DB 2 /R, NiE R IXCa il D
20T, BEMNTOBEHPRE L, TAAVETRET
TAEmERLIZ, 2D NigHOpHKFEER, 4 &
— &R 8 RNCrEwEUNI-ColfAETH2 2 26, o
PETIXCrg LI D AR 2 & Y NEHEIL LISs#EH/N S (,
BTl CrB (LI h R 22 & 72 O IGHERB R AT LIEMYS
WALV DEFZ LB,

—F, WEHRIR, Cat 5 CidpH LA it T
L7cd%, Ca*@aiimic & b & L (AR L 72, 7> T, WCr —
NMFDBER, TRTEINIBENTOEEHDIER L
7B VERCTORICE 27 R F v DERIERY RS L 12
bOTHBEHEZLLILEY,

AEMHER - M>M" +ne-
WCiEf# : WC+7H,0-WO, 2+ CO;2+14H*+ 10e~

Fig. 4 B OEEHMH R O LiopHI, Cat?ilminTo
KIFRIL L EPMASGHHRER 2 /RT, MBI EH I AS S



—t

10um

Fig. 4. Surface and elemental distribusion of hard
alloys observed by EPMA after immersion
test (150°C, 24h, pH9, 0.003 mol-dm~2 Ca*?).
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Fig. 5. Results of X-ray diffraction analysis of
crystalline after immersion test (150°C, 24h,
pHY, 0.003 mol-dm™ Ca*?).
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Fig. 6. Effect of Ca*? concentration on dissolution
of W (24h, pH8.5).
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Fig. 7. Friction test result.

BT 55H/KPEE L7z, pH7TTCa*t?4 + VELDGEC
EBREAR B LIX0.250° 60 .43 THWMT 2D L, X2
AT VBN T DPEESER S B RGTTIZ0.159 6
0.2LFULCIETT 2, EBRRIZINZ T, I OEERED
BT —rOURNBIEDBRE» G XFHTH S LE L
Lita,

—H, kL oWCr—nizfEINIBHr—1 DR —
VEHIROPHIZ, {7 v A VEP I - EFb T 51112,

AR ERIN T 2 WC-CoRigRi n — v DA, BE
HETREEI NPT, A Y F—DERBIEDB S D
LpH7~8W R E3INTV 39, 2 DMDWC-Ni, TiC-Ni
FEEHEn — il T, BEMO N VX —ERKIE
CEFEIN TV 51, LI EDOBEFEIL, A6 O SR
RBEEFCRL LT3, AL, 7rh VEHIOEE
IOV TR, kit {RFEINTV T,

4. REZIL\DBER’R

Fig. 6 & b Ca*ZF 1230ppm (0.001mol-dm2) T4 %
BEIHNE?DH 5 2 LB LI, —7, @B L Catii
i CaCOMTHIDIREAE £ 72 b, CaCO;1dFig. 4 D & 5 12 H
KRR ELBI2DCaWO, £ R b, BB EIIHIZNE Y
MFETESLRCLDEHEINE, > T, v—NVERERE
PENZ I CatiBEE1230ppm b #IE ¢ w3 iz, 70, pH
b7 A VAITIEpHD LR & &b CWIEH YR L, CaCOs
T 2 EHm»H 3 (Fig. 3) 72HpHH8. 5550 & #Eam s L
fz.It® 2 L s LFig 8 D& 52l 5., Kb OFHREIR
HCaWO, D REAEMES, AENIBENHOBERETDH 5,

IOHERFPLUHESBSAO/NRBEEETY (Fig. 9)
T, 3v—nR2URXF e A bryFria—H—

52

40
@ : optimum condition
l
3o} % °
E 20
2
& Area of Ca¥0.
S 10 - /{ precipttation!
1]
!C(dlssolved)
Binder
Kdissolved)
! S ] 1
3.5 7 8 8.5 9 10
pH

Fig. 8. Optimum condition for making CaWO, film.
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pH control cooling water

Stretch reducer mill
(24 stands)

Fig. 9. Layout of hot Weld tube mill.

Table 2. Hot-weld tube mill.

C:0.07%, Si: 0.2%, Mn: 0.3%
SGP15A~SGPI100A (20°~115%)

13,000 tons/month

80~ 100m/min (Forming mill)

100~ 400m/min (Stretch reducer mill)
70~175%/24 stand (Stretch reducer mill)

Main material
Product size
Product amount
Welding speed
Rolling speed
Reduction rate

pH control

Stretch-
Forming reducer J
N?;g'ﬂ mill ‘mill
X pH>8 A A24 tandem y
main pipe stands 1

Water treatment|

Fig. 10. APIIIDHTEI'CUS of pH control in hot weld tube
mill.
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Fig. 11. ;I‘ube surface roughness after rolling 1000
ons.
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Fig. 12. Wear of WC-roll (#24 stand, SGP15A).
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Fig. 13. Surface of WC-bite.
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