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Development of Surface Treatment Techniques
of Process Rolls in Iron and Steel Works
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Synopsis:

Studies on surface treatment techniques of process rolls, except for
working rolls in iron and steel works, were carried out by taling ac-
count of the operating conditions. Welding materials of roils used in
the continuous casting process and hot rolling process were developed,
which would particularly satisfy such properties as adhesion resist-
ance, heat-check resistance and wet-corrosion resistance. 1t was found
out that CrC cermet with a superior wear-resistance property at high
temperature and the CoCrAlY alloy with a build-up resistance pro-
perty were suitable for hearth rolls. Furthermore, it was found out
that WC containing Ni self-fusing alloys were suitable for conductor
rolls and WC thermal spray materials were suitable for rolis used in
the cold rolling process. Reliability and long-life of various process

rolls were improved by these new techniques.
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Hot-process rolls

Cold-process rolis

Sink ralls for Hearth rolls Conductor rolls

cleaning /_]
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| [ | ]
Continusus
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Fig. 1 Classification of process rolls

Table 1 Requirements for surface properties of process rolls

Classification

Example

Requirements

Hot process raoll

Pinch roll
Guide roll
Roller table
Feed roller
Wrapper roll

Rolier for leveler

Heat checks resistance
Corrosion resistance
Abrasive-wear rasistance

Adhesion resistance

Cold process
roll

Bridle roll

Deflecter rotl
Wringer roll
Tension roll
Steering rol!

Roller for leveler

Slippage resistance

(abrasive-wear resistance)

Furnace roll

Hearth roll

Slippage resistance
(abrasive-wear resistance}
at high temperature

Build-up resistance

Electroplating
roll

Conductor roll

Corrosion resistance

Abrasive-wear resistance

Electrolytic- Sink roll Corrosion resistance
cleaning roll Abrasive-wear resistance
Galvanizing roll | Sink roll Corrosion resistance
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Table 2 Requirements for rolls used in continuous casting and hot rolling processes and development

of surface-welding materials

Requirements*!'

Development

Heat |Wet-  [Adhesion
-checks |crrosion |resist-
Hardness resist- |resist-  |ance

ance ance

Development of welding materials

Development
of forged roll
heat treatment

SCM

Improvement
1) weldability
2) strength

Improvement
1) weldability
2) toughness
3) hardness

Improvement
of toughness

Improvement 23
of hardness o
3 hardness control

SUS420]2, 1
[nduction
hardening

sl

. : Primary :Secondary

*2See Table 3

Table 3 Typical chemical compositions and mechanical properties of weld metal

Item Chemical composition {%) - Mechanical properties
Brand - - - eat treatment TS JoN Y
e € S Mn C Mo Ni Ti V (kgfjmm?) (kimfam®) Y
KOA-H3 (M) | 0.34 0.46 1.60 3.22 1.12 — 0.12 — 650°C SR 114.0 9.75 350
KOA-H3 (L) | 0.04 0.09 1.19 3.04 1.40 — 0.04 — 700°C Temper 56.4 18.1 230
KOA-H4 0.04 0.30 0.92 13.97 0.05 4.62 — — 625°C SR 94.4 6.0 300
KOA-H5 0.34 0.42 1.60 14.05 0.42 — — (.43 550°C Temper 98.0 0.4 550
K-420]2 0.32 0.45 0.52 13.32 — 0.20 -— — 350°CQ, 850°CT g 84.0 5.3 550
K-420]1 0.20 0.55 0.51 13.38 — 0.14 — — ‘I’Ifg:g%;]%ze;ﬂng* 74.0 6.9 420
* Middle [requency
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"able 4 Comparison of grinding ratio between carbon steel roll
and surface welding roll at No. 1 hot strip mill

Raui Reversing mill
Equipment Roller table eversing Roller table Crop shear
T o T
Requirement: o .
and Travel
results of test —
Corrysion — - —
resistance O
Hardnes: -
o= | O | @ | O
ment™! Hieat.checks|
Iresistance O - O .
Adhesive
resistance O . O -
G.R. GR. GR G.R.
L. 0020406081000 020406081000 020406085000 0.2040.608 1.0
Griginal T I O Y | [ N | i
. |materials
Compari- —3 ] | —
son of Sa6C $35C S35C S36C
grinding
ratio*?
Test ] il nl =3
materials
KOA-H3 (MY | KOA-HIS KOA-JI3M) | KOA-H3(L)

. .:Primary O'.Secunclary

T . number of tolls grinded for preventing scratches
* Grinding rnlm((:.l{.)=!¥ g Rr tar preventing_scratenes

number of rolls
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Wear rate of roll (107 mm/10%t)
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(SCM5) -HS  -H4 {Ind. hardening)

Materials

Fig. 3 Comparison of wear rate at hot leveler
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Table 5 Compositions of base metal and thermal spray coating

material for hearth rolls (wt %)
Type Major compositions
SCH22 23~27Cr, 19~22Ni, 0.35~0.45C

(base metal) (the balance; Fe)

AlLO, Al;Oa>99

Cr:Oy 80 Cry0y, 20 AlO,

wWC 85 WC, 15 Co

CrC 80 Cr3Cs, 20 NiCr
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Table 6 Compositions of thermal spray coating material used
for the test of build-up resistance of hearth roll  (wt9)

Type Major compositions
AlLOy-Zr0; 75 AlOs, 25 Zv0s
ZSi0, Zr510: > 99
CoCrALY 90 CoCrAlYTa, 10 ALO;

heat treated in air

mm GHESHEERRM o~ — A v - A BT RS AR Y A
o

MM R, A (25mmx 25 mmx 10 mm) K@ i 0.1 mm
B2 OEat e T A e LR B A A, 1100°C g (10 2R
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4.2 FREE, RAHRERBHER
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F— Ay FEHEEE{LHREHEE L b bR ER,
Ew COEREIL, 8EOEDIEL Tl X OB B
Ihtehotoe

Peeling-off

Normal

(=)
T
A
Lo

Number of heat cycle

1]

ALO,

Cr,0; WC CrC

Coating material

Fig. 4 Comparison of thermal shock resistance??

ALOs BN & I < SR O RRE S NEER % Tig. 5 iR
T WTFhLBRBRAE A FE AR RN TEERET 554, ik
DT EGEMM (SCH22) i [~ @ o RERE ¢k % 800°C
EWTh, THCECESERLTWwA,

JIERsEFSE Val. 19 Neo. 1 1987

1100F
1000+
9200
800
700
600
5004

Hardness (HY)

400 -
300
2001
100+

H ‘ ’/
- ///

o % : :
Room| 800°C | Roorn | 800°C | Room] 800°C: [Room| 800°C
Cr.0;y WC cre scH22

Fig. 5 QComparison of hardness between coatings and heat re-
sisting steel?

1.0 T T
oe : Heating zone

0.9 Om :Soaking zone
% AY :Nos. 1,2 cooling zone ) |
S 08 1 i —

-

2 0rf
b5 Q
g 0.6
@
5 05r
2
= 04
= /
=]
9 03
o CrC coating
3 A
T 02 v v
[ ‘»-_"_—_- ]

0.1 " me

0 1 1 L

¢ 3 6 g 12 15 18 21 24
Time (imornth)

Fig. 6 Change in surface roughness of roils
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Fig. 7 Comparison of operating time without build-up
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Tuble 7 Chemical composition and hardness of coating materi-
als for conductor rolls

Chemical composition (wt %) Hard-
Type ness
Ni Cr B 81 C Fe Co Mo Cu W WC| (HV)
MSF- 5 o 500~
Ni4 Bal 16.0 4.0 4.0 0.5 2.5 3.0 3.0 200
MSF- ) 500 ~
Co2 13.0 19.0 3.0 3.0 1.0 4.0 Bal 13.0 800
300~
MSF- ) s 0= 700
W2 Bal 11.0 25 25 0.5 2.5 35 (WC:
- 1500)
Cr 700~
plating |~ -8 1000

3900 Corrosive sulution:

SnCly 76/ + Nak 25g/ 1+
38000 KAF, 50g/¢+NaCl 45g/7

,:E 37 000- Solution temperature:95°C

E

& 36 000

£ 35 000

5 I e
& ==

E 300

2

o

5 zon

3

41106

MSFNMI MSF-Co2|MSF-WC2| e lating

Fig. 8 Comparison of corrosion rate between self-fusing alloy
coatings and Cr plating
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Table 8 Test results of self-fusing alloy coated roll and Cr
plated roll at electro-plating line

Material Operating time Results
MSEF-WC2 10 months Decrease of coating thick-
ness of 9.33 mm
Cr plating 4 weeks Base metal is exposed by
COTTOS1ION

BRD 27 = adb o EWE = — MBI X ARAFG 48
Mchdoent L, MSE-WC2 Qs = — vk 10 A A%
BT LB EEADR RS 0.33mm Th - fz, TiUT X h MSF-
WC OBHHE - - M BIET 2 2Tl b 2 F L EOBER
AT E S,
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Fig. 9 Outline of testing machine for frictional coefficient
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