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Black Film Formation and Surface Deterioration
Behavior of HSS Rolls in Hot Strip Mills

Jin—Won CHOI, Jin Hwan CHUNG
Kwangyang Rolling Products Research Group, Technical Research Labs., POSCO

Abstract

The characteristics of the deterioration and oxidation of high speed steel("HSS ") roll
materials applicated to finishing work rolls for hot strip miils have been investigated.
Experiments have been conducted with TGA analyzer and HSS rolls have been tested upto 5
rol | campaigns continuously without dressing roll surface.

The procedures of the deterioration of roll surface were cleared. During the early
stage of hot roiling, surface of work roll has been covered with the even black film
formed by the self-oxidation of roll material at elevated temperature. These black films
have been fractured to the net work shape microcracks. The black film falls off
continuously from these microcracks, followed by the banding of the black film and
sticking phenomena and then the material stuck on the roll surface has been worn out from
the roll surface during successive rolling and then HSS roll surface has been recovered.
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AU AMARE rolI2 HMUA £EFXI2 HMESA2H rol 1Y SASEEZ2 Table 101 LIE
LHRACH. OledBt HSS rol 18 Yo AAESI 1, 2 ¥ 38 standOli SA0 S bR HEHY
™ {estOIUOH 199 & FOICH rol 1€ QIEBI0 SoH2E, roll OI2 profile, BBEXE
2% E2 Portable profile-meter (RHHHZ)2 EHOIYL. WII2R2I0A Ni-Grain roll ¥
HSS rol ITHY ABIEGEE U WEIIQAHM FES2=4D|(SetaramAt, TGI2) 8 0I23H0 530 C 2 THD|
200 AM 24A2F MBIAIAH MBETE HWBIHUH =SIIZRIINA rof 1S MEIAMEE2 =5
Il SUBXI KRE HAEAE sinulator (ZUYIRAANE 0IR5t0 01&X0l 50T & 80C2
EAH0A 530C 2 600CT2 1808 ABIAIHCH M3E TU=D &4 L 4F HE 12l2 5
0l 6 Haetoid HOUHAS HES BAS ot 230 Y FAEI 201 (Cambr idge
AMH)E OISoltYLt.

Table 1 Compositions of HSS rolls and Ni-Grain roll (wt%)
weoimn | Mn| S P |Si | Cr | Ni [Mo v W-(C [Ti
HSS Al1.750 {0.363 {0.006 {0.021 ]0.920 {5.900 10.918 {1.740 {4.940 2.030 ;0.004 10.004
HSS B|2.270 {0.400 {0.007 [0.020 |0.930 [8.860 {1.040 [2.910 |3.920 | 1.860 [0.009 {0.004
Ni-arain 13.360 {0.650 |0.060 {0.120 {0.870 |1.770 {4.50C |0.300 | - - - -
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Fig. 3 Microstructures of roll surface oxidized under H:Q0 atmosphere
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Fig. 4 Microstructures of roll surface oxidized under He0 atmosphere
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Fig. 6 Microstructures of black film formed on surface of rolls applied
to various roll campaigns

Schematic Diagram Features
Heat crack

Al

i) High temperature oxidation
i) Heat cracks form

i ) High temperature oxidation
ii) Heat cracks broaden
iii) Partial spalling of black film

Sticking i) Micro-sticking occurrence
. i) Continuous spalling of black
film

iii) Severe surface deterioration

i ) High temperature oxidation
i) Removal of stuck particles
iii) Recovery of black film

Fig. 7 Schematic diagram of procedures of HSS roll deteriotation during hot rolling
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