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Development and Manufacturing Technology of High—-End Spun Cast
Work Rolls for Hot Strip Mills

ZHANG Zhi, YANG Bo
(Department of Intelligent Manufacturing, Central Research, Baoshan Iron & Steel Co., Ltd., Shanghai 201900, China)

Abstract: The Fe-based high alloy material, represented by spun cast work rolls for hot rolled strips, is one of the most
widely used and most mature large-scale industrial products in the tool steel fields in terms of the manufacturing and their
applications. The R&D (research and development) and manufacture of these types of rolls in China have made a leap
forward accompanied along with the rapid development of the Chinese steel industry. The diversity of roll materials and
specifications, as well as product reliability, performance and manufacturing capability have been continuously improved.
The revolutionary development of new material research technologies, such as integrated computing material engineering
(ICME) as, and acceleration of the intelligent development trend of manufacturing, greatly assists the R&D and processing
of roll products. This paper mainly introduces the development history of hot strip mill work rolls and the market demand
for new types of products. The development of roll material and the intelligent manufacturing of the roll products are
briefly described, and the development trends of roll manufacturing industry are also slightly discussed.
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Tab.1 Production trends of strip manufacturing and its demand for roll technology

a5 W XA h B LA T i HL
1AL I e e B T
BEAEALA 2. S R Rk 2. Mo 5 A S I 5 1 R
BB 3R A T 2B O T BB R A5 A S 34 At L A0 T 2 B R A A A A
AL B T b 4 0 B % i
L% TARR RS A2 , P J2 b 1 2
S B AL TR SR LA R (B ﬁﬂ%%ﬁgh ) a
7 I U8
T 54 AHSS %, 10 W ik 5 2454 )2 5 B 1)
s %, 10FA%E IS 2T % 5 1 S L R I
2 100 MPa 3.3 AR )
W
i

AP v A LA T A i S 0

— S H 5T 0 b TR e AT fE

LA 7l A
2IFREEG R T L & TAERM TR
BYPE ISR A R 3 PE g

PR FLAR AR 25 A PR B

IUEERIR TR N iy

ORI ETA S

B R FL g Y T AR P R
KA i A LR RO B A BRI B
AHSS 2 SRR R A ) R

R AR AR A L J1 , T sik SR BT LB A 4
fE 1 IR AL AR

(2] S SERIN TN 7ot I €

LAFEEIT e — R B AL 4L 50
2.5 8RS T DL AR B
3.A4J A 11 A 5 A 3l 5 U N R K R
ATV RAR A HSS FLARRMUR Cr 5LAR

R 2 SR T (EER I A TR A I B Bk AR

Tab.2 Challenges in the development and application of work rolls with high performance
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Fig.2 Calculated phase diagram on the liquidus of an HSS grade with various V and C
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Fig.3 Microstructure of a spin cast HSS with blackreferring to MC type carbides, white referring to MC type of carbides and grey
referring to the Fe based matrix: (a) eutectic HSS grade, (b) traditional grade
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Fig.4 Comparison of surface residual stress by FEM prediction
and a strain-stress method measurement of a compound HSM
work roll (for different grades of HSS, ICDP and GHSS at
various dimensions)
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Fig.5 The calculated results of an HSS work roll with different amounts of V content at 1 000 C. These calculation are carried out by
using a TCFE11 commercial thermodynamic database: (a) the amount of MC type of carbides, (b) the amount of all alloying elements,
(c) the phase diagram
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