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Quick Hardening Hot Casting Repair Mixes for BOF
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Abstract

In this study, we examined the possibility of developing quicker hardening and developed high-

performance new quick hardening hot casting repair mixes.

I

BEAF RS B B3N A~ 7 — R0 B KR,
T )=V I VR EyFRO IS N,
KZBIU 72— VLTV RIEE Y FRIIER
LEEERED RS L7720, HHL ¥y FRI2H
LEMCH L. ¥y FRIIIWES A TEHKS
147 L H ) MEHEEEIZRSECTH %285, BRFEER
TOREWT RbEREE(LEZREI LI nwT s
MOMIEIIHERY 4 TRFERE > TV b,

KREFFETIX, MK A TR O S 5 7% 5 5
IR LA B ICHGET 2 AT\, TR RE 70 88 R 14 )5
¥ & BAFE L 720

2. BfM ORI &K

BERM ORilE Y 4 I > 73, PRERIZFEM
SN, —IICA T Ty T a—8—7 ETRIF
IZHRASND o FEA SNTBAITRIE L 2255
mEIL, 2 AM~FE~ o A DR EAL
WE - B LB ING, T0oRE HEE
HAAGEN L, FRE RS2 & nvoi
FEEDSBER ISR S b 2 2T, BBy (24
s B oML Z HIYIZE v 7578
KB DT Z1T > 720

1. Introduction

Hot casting repair mixes are characterized
into three categories according to binder system
type, such as water binder system, resin binder
system and pitch binder system.

Performance in use of the water and resin
binder systems is poor because the adhesion
strength is lower than in pitch binder system.

There are dry types and wet types of pitch
binder systems.

The properties of the dry pitch system and
wet pitch system are almost the same. However,
the dry pitch system is more popular because
the quality can be retained during storage.

In this study, we examined the possibility of
developing quicker hardening and developed
high-performance new quick hardening hot

casting repair mixes.

2. Installation and Required Properties of
Hot Casting Repair Mix

Hot casting repair mix is mainly charged into
the vessel after tapping and slag removal, and
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at 1000°C

Temperature :1000°C
Weight of sample : 800g
Size of castable plate : 400X 350X 40mm

Fig. 1 Outline of small test furnace.

Sample (800g)
Hot flowability (mm)

Fig. 2 Measurement of hot flowability.
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it is generally fed by iron scrap shooter into a
converter.

The fed hot casting repair mixes flow while
binder burning and spread over the damage area
(charging side wall, bottom, tap hole area).

Therefore, required properties of hot casting
repair mix are flowability for flowing to the
target area and quick hardening with binder
burning.

We have developed new pitch bonded hot
casting repair mixes which have high hot flow-
ability and quick hardening.

3. Test Method

3. 1 Measurement of hot flowability

The hot flowability was measured in a small
furnace at 1000C as shown in Fig.1.

The repair mixes were placed on a castable
plate in the furnace until the end of combus-
tion.

The diameter and thickness of each sample
was measured after combustion. (Fig.2)

3. 2 Measurement of adhesion strength

An iron ring was placed on a magnesia brick
(114x112x30mm) and heated at 1000C.

150g of the repair mix was supplied in a ring
(¢70xX40mm).

The time in which the flame disappeared was
the hardening time. (Fig.3)

After hardening, adhesion strength was mea-
sured with the equipment shown in Fig4.

Hardening time (min)

Hot adhesive strength (MPa)

Fig. 3 Measurement of hardening time and adhesion intensity.
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Fig. 4 Testing apparatus for adhesive strength.

Table 1 Properties of quick hardening hot casting repair mixes
Quick hardening hot casting repair mixes
Brand name
FRX-M90-D69 FRX-M90-D74 FRX-M90-D58 FRX-M90-D42N

Chemical MgO 78 78 77 78
composition Ca0 0.8 0.8 0.8 0.8
(mass%) C 6.8 7.0 7.6 8.0
Cast at 1000°C

Apparent porosity(%) 25.2 25.5 25.7 26.0
Bluk density(-) 2.43 2.43 2.42 2.34
Adhesion strength(MPa) 1.5 2.2 2.5 2.6
Hot flowability index(-) 81 86 100 104
Hardening time index(-) 81 91 100 105
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4. Examination Results

The typical properties of conventional quick
hardening hot casting mixes in the FLOREX
series are shown in Table 1.

We have developed a new product which has
high flowability and short hardening time by
combining the pitch with a special flammable
agent and using a hardening accelerator in the
binder.

Table 2 shows the properties of the new quick
hardening hot casting repair mix.

The hardening times and hot flowability
of these new mixes are compared to the
conventional ones in Fig.5.

The hardening time of the new mix is
approximately 16% shorter than that of the
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Table 2 Properties of new quick hardening hot
casting repair mix

Newly developed mix
Brand name
FRX-M90-D104

Chemical MgO 77
composition CaO 0.8
(mass%) C 7.6

Cast at 1000°C

Apparent porosity(%) 25.5

Bluk density(-) 2.46
Adhesion strength(MPa) 2.6

Hot flowability index(-) 100
Hardening time index(-) 88
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Conventional

Low < Hot flowability index (-) — High

Quick < Hardening time index (-) — Slow

Fig. 5 Flowability and hardening time of
improved repair mixes.

Table 3 Performance results for New quick hardening hot casting repair mixes

Customer’s Plant Plant A-a Plant A-b Plant B-a Plant B-b
Repaired part of . Tapping pad .
converter Tapping pad Bottom Bottorm Charging pad
Repairing temperature 1400°C 1200°C 1300°C 1100C
Amount used 700kg 500kg 600kg 300kg
Curing time Conventional 15min 60min 40min 35min
J } } } }

Improved 8min 40min 20min 15min

Durability 7ch 6ch 16¢ch 12¢ch
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conventional one if the fluidity of each mix is
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almost equal.
5. Performance Results and Summary

We were able to confirm the results of the
hardening time of the new mix being from
about 30% to 60% shorter than that of the
conventional one in an actual furnace.

Table 3 shows the actual use results in an
actual furnace.

The application of new quick hardening hot
casting mixes is contributing to improved BOF
performance and getting a favorable reception.



