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On the Improvement of Rolls for Producing H-Shapes

W 4 E&(Syogo Matsuda) = HifH(Tomomi Matsumuro) [LUH  Z## (Eisuke
Yamanaka) HT' i K(Toshio Tanaka) FiiE Fnc(Kazuo Inaba)

HE

JNRFRER (BR) HE T ClE, 320 3 HAHELEH, 2 o= —F LI, 1HKDOT
vV — IV T HEBMOELEATT> T\ D, FELEHEICHEHL s r— It 2R3 2k
7 TN L DIRIERERENE, 2KIER O 1/3 2 5 Thvie, 2O X 5 RSN+ 572
DRI R T2 OUEE K - TR, 1R Tr —LHEMER 20%IEE L, 7—/
kT TS L DIRIER I 25K 40% B35 Z LN TE 2, (DHIEEEA o —L o ’EME
%E @QEHEo—LOREESEXPLOLOOMESRE @)K FEr—LdR Y —TE Ik
DIZDDAY =7 FEOSE @r—LHFEmOMER L, WERN EODOKFEr—/L 2
— 7 MEDOUGE

Synopsis :

H-shapes are produced using three 3-high rougher mills, two universal mills and one
2-high edger mill at Fukiai Works. About 30% of the downtime was caused by the
trouble of the rolls for these mills. By the following improvements on the rolls, the roll
life has been prolonged by about 20% and the downtime by the roll trouble decreased by
about 40%. (1) Improved hardfacing of the rougher rolls. (2) Improved vertical roll
material in order to decrease the sticking of rolled products to the roll. (3) Dimensional
improvement of the horizontal roll sleeve to prevent the shrinkage crack. (4) Improved
material for the horizontal roll sleeve in order to prolong the roll life and to increase the

strength.
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H-shapes are produced using three 3-high rougher mills, two universal mills and one 2-high edger
mill at Fukiai Works. About 30% of the downtime was caused by the trouble of the rolis for these
mills. By the following improvements on the rolls, the roll life has been prolonged by about 20% and
the downtime by the roll trouble decreased by about 40%.

(1) Improved hardiacing of the rougher rolls.

(2) Improved vertical roll material in order to decrease the sticking of rolled products to the

roil.

(3) Dimensional improvement of the horizontal roll sleeve to prevent the shrinkage crack.

(4) Improved material for the horizontal roll sleeve in order to prolong the roll life and to increase

the strength.
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Welding

Fig. 1 Caliber reformation by welding
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Table 1 Chemical composition of welded metal and wire
T WireiFlux \Wcii si . Mo | P ' gf_‘_'_cr_' ‘ Mo } v ‘ N
 KW43+ KBH250 | 010 | 0.“157(0.'55@3 ‘__0"02 ‘ 001 | 080 | 0.92 | 0.01 ‘_0_0%_
 KW43+KBH200 ‘ 0.16 . 0.3 ‘ R ‘ 0.015‘ .00 151 |
 KW43+KBHBO | 018 | 0.3'2“‘ 128 | 0.013] o.0iz] 220 | [ \ .
 KW40C+KBH250 L0 | 016 | 163 ‘ 0.0l 0.01 'iwf).SB -%"1.12 | 001 | 0.04
Y6145+ YF40 i 0.'30“_‘”'0.70 1. 20"1_ | . 0.80 | i 0.15 | ¢
KW43 | 0.06 | oo1 | 054 | | | —i ]
- KwsaC o009 | ooe lrss | || es | o
Table 2 Chemical composition of rougher rolls
R, _ — . - R (Wt/)
" Material | 7}75{7 un Top ‘ N[ oo | Mo | oA Mg '
) _-Hc;“cast steel 7| 0.:73'{1 0.52 ‘ 0.83 ""_6_(")09 0.011 | 0.07 | . 0.05 ‘ 0.48 i 0‘27'"}'70.33 i
LA v —0&F-T ¥ & L BHEE
300°~350°C T, PBYBREEREEET A M RELC 600°C ¢ 10h
SEILCVAY, CEPYETAL KW43+KBH o
350 & Y6U45+YF40 1= >\ it [T dici £ _—
U7y 7Bl o sl s R A bRk & =
Belc 2 U (SR) #fi-7: (Fig. 2 B, —h o
BoE#Ee — i Y AL 84 Table 3 ot
. fEo KWA3-+ KBH250 o [T5L # & i —
Fhig, KW40C+KBH250 1i#46%, Y6145+ Fig. 2 Heat cycle for hardfacing roll
YF40 134928 % RIT e Bam L Tk b, KW40C
Table 3 Wear resistivity of hardfacing roll (Rougher roll)
- Classifi;atiioniﬁ! 7 S];g 0;"_1____;0“ ! Rollmg result | Hardness | Time of B T
wire+flux Hshapes ‘ stand ! x 107*mmy/t ‘ {Hs) use ‘ Remarks
New roll | H200x100 | RS | 580 wew | oz -
KW43+KBHZS0  H20<00 | R | 616 | 3038 | 8 | - o
) KW43+Ki_;>_I-i:_3-60—-!mHé%-;IOO RS_‘ 7.90 2740, 2 | _
KW43+KBH350 | H200x100 | ra | 6.53 | 3315 | 2 | with SR
Y6145+ YF40 ' H200 % 100 | r3 _ ‘ 4.82 ‘ 3942 ‘ g With SR.
 KW43+ KBH250 Mix ‘ R1 \ 2.81 "Wsowss ! — -
KWIOE;E];HZEO -‘._--Mix R Y g0 | — | o

Rolling result=

Wear amount of caliber side surface

Weight of rolled products
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V-roll
Photo. 1 Sticking of rolled products on V-roll surface

Sticking of rolled products
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Photo. 2 Microstructure of sticking (Cross-section of the V-rolly

Table 4 Chemical composition of V-roll (%)
Material Type C Si Mn Ni Cr Mo
1 ’ 1.70 0. 60 0.80 (.10 1.060 (. 40
I1 740 0.50 .80 1.00 1.00 0.60
ASCA _ R o ) I
1 1.70 0.70 (.80 1.30 1.00 0.30
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Table 5 Chemical composition of adamite (ASCA) sleeve

Wt

T Type | c | si ‘ Mn 7; N | Cr \f 71\7170_ _;

A } 170 i 0.60 | 0.80 | 0.10 1.00 |__ 040

B Aﬁfﬁ 140 '7E7 0.50 | 0.80 1.00 % Lo | 060 B
Y _6f5077| 70735777 150 | 71.00__‘  0.60

7 5 L4 ‘ 0.50 | 0.8 2.00 | L0 ___‘ 0.60
= | L ‘ ) _6._7_6___‘_ 0.0 _‘__ 1.50 | _1007” | _is_o
Ty 1.70 ‘_ 80 | 0.8 | Lo T 0.50
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Photo. 6 Microstructure of H-roll sleeve surface
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Table 6 Mechanical properties of adamite sleeve

Tensile Yield |Elongation Imlpact *
Type | strength stress E’f: L}e
(kg/mm?) | (kg/mm) | (%) | K& L,
i > cm?)
A 49.8 48.9 0.84 0.21
53.3 47.6 1.00 0.26
5 71.6 71.0 0.60 | 0.0
72.2 70.3 0.62 0.40
. L6 L 69.3 0.48 0.35
LT = 0.40 0.36
b 79.9 — 1 0.48 0.3
78.8 — ‘ 0.45 0.35
. 77.7 . 0.35 0.26
79.1 - | 0.35 0.25
F ol 733 — 0.23 | 0.26
I _ i -

* Charpy impact test with 2mm U notch
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Fig. 10 Mechanical properties of adamite

sleeve at high temperatures
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H-roll for universal mill
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