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ABSTRACT The development of the HSS (high gpeed steel) and SHSS (sami high gpeed steel)
rolls, their properties, microstructure, manufacturing process and their future developments are
discussed M ost of the HSS and SH SS rolls are cast composite rolls They are usedw idely on the
hot strip mills Recently they are used on cold strip millstoo T hey have good w earability, deep
hardened layer and long service life Thus the number of rolls change can be reduced and the effi-
ciency of themill can be increased by use of them.
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1 [2]
(1) (HWDS): 6% 8%, Tablel A lloy classification %
; C Cr Mo v Co w
(2) (SHSS): 8% 15 %,
hwos %% 4% %% <050 <050 <0.50
’ 0.5 40 15 0.5
3 (HSS): > 15 %, $SS "1 80 30 15 <050 <050
1.0 5.0 2.0 1.0
1 HSS 1.7 100 50 40 <%0 <50
3
3
(31 (HSS) Cr Ni ,M«Cs ( ),MC (), M ( );
Cr M 7Cs; Ni
2 FexC
HSS :HSS Cr
Cr 950 1050 , Cr
, 450 600 2 N i HSS N i
, 450 600 1 3
3 g KsFe (CN)e+ 3
10gNaH+ 100mL HLO
2
Table 2 Chanical composition of theHSS, Hi-Cr, and N i-grain rolls %
C Si M n Cr Ni Mo P S \Y
HSS 2.0 1. 00 1. 00 5.00 1. 00 2.50 0. 040 0. 020 4.0
Cr 2.8 1.00 1.07 15. 60 1.28 1.27 0.034 0.017
N i 3.2 0.83 0.68 1.93 3.60 0.32 0.048 0.016
3
Table 3 Volune fraction and microvickers hardness of carbides
and matrix in three rolls
V HN V HN
HSS MC, 5% 3054 + 646
M 7Cs, 51 % 1698
MeC, 1.5% 1478
Cr M 7C3, 26.5 % 1624 + 513
N i FesC, 37 % 1040 525
L 4.3%
HSS ) )
, 4
[4] , ( e
, (%) C1.5 3.5 MC , VC, M «C ,
, Cr2 7, Mo< 9, W< 20,V 3 15 Fe Cr Mo W ,

M C (HV 3000) M Cs (HV 2500)
M «C (HV 2000)

, K
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Table 4 Physical propertiesof carbides

HV [6] Ke
FexC 840 Ke
CriCs 2100 Cr ’
Ve 2800 ,
M «C 1500 1800 / M 2C MC
, M Cs
Vv, , Cr FORCA ST 9
4 ok 5
Co
5 HSS
Table5 Chanical composition of HSS rolls %
C Si Mn Cr Mo w \% Co
URMAC 0.9 1.7 0.7 1.0 0.9 1.0 5 15 2
URVAC 1.7 2.2 0.7 1.0 0.9 1.0 3 15 2 5 2 8 4 8
20
(a)
£
[8] £
6 B
&
100 kg r<d
, 1100 900 %0 mm ,
0 1 L L 1 L L L
6 900+
Table 6 Chanical composition of the %
steel tested %
= 700
Cc Si Mn P S Cr Mo \ -
600+ 50T W abr
0.92 0.78 0.36 0.014 0.003 4.92 201 1.01
500
1020 1, 00— —L I L 1 1 1
AsQ 100 200 300 400 500 600 700
Jul KERHE /T
1
Fig- 1 Effect of tenpering tenperatureon
HV 740, hardness and volume % of R
HV 720 , 2
) 450 :
) 500

Cr Mo V
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HV=af (FM) + bf (TM) + cf (OR)

a b c , £ (AV)
f (MM) f OR) ,
4
[1]
(CPC)
(ESRC) (HIP) © prey)
[2]
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1100 ,
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150
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mm,
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, 5%Cr 21 %

[2]
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20 30RA,
80 100 RA
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