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Development of Mechanical Repairing Technology for Refractories (Rotary Shot M ethod)
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Abstract

Among conventional repairing technology for refractories, such as spraying or shot casting has
been developed for labor saving and skill free of operators. However, the durability of repaired
body by such methods was not enough because they usually need much amount of water. On the
other hand, we developed a new repairing technology that is Rotary Shot Method, which has a
very simple mechanical structure and needs much lessamount of water than that of conventional
repairing technology. Consequently, it has been enable to achieve a much longer life and labor

saving for repairing of steel ladle.
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1 I (b) repairing pattern

(a) lining profile of steel ladle
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Lining profile of steel ladle (a) and repairing pattern (b)
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Comparison of conventional repairing method

Workability | Durability Problem

Bricklaying Bad Good Penetration of metal into the joints
Loss of demolition refractory

Gunning Good Bad Bad working condition
Bad durability

Shot casting Good Good Increase of workforcel[

Casting Bad Very good Bad workability
Necessary for special core
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Repairing pattern of steel ladle after introducing shot cast
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Steel ladle repairing method by shot cast

gpooooooodooooooo
Problems of repairing method by shot cast

Squeeze type Double piston
Addition water 7.8-9.3mass% 5.8-7.0mass%
Workforce 3 or 4 people
Working hour Long ‘ Long
Working environment | Bad
Material loss 50kg/time ‘ 1 000kg/time
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Outline of rotary shot system
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Steel ladle repair method by rotary shot
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Relationship between addition water and apparent porosity
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Typical wear pattern of steel ladle
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Impeller

Division plate

(a) all direction shot for whole wall

agitating blade

Guide belt

(b) concentration shot for part of wall
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Mechanism of all direction shot (a) and concentration shot (b)

delivery port

(for whole wall)

(a) all direction shot for whole wall

&

delivery port

(for part of wall)

(b) concentration shot for part of wall
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Exchange mechanism of rotary shot
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List of an incidental function of rotary shot

Item Function
Move up and down Move up and down by electric winch
Operation Remote control

Changeover system

Automatic quick changing device (changeover time 2s)

Method of addition activator

Automatic control in proportion to discharge speed

Cleaning

O Turn around in water tank [ High-pressure water washing
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Comparison of rotary shot and shot cast (squeeze type)

Shot cast(Squeeze) Rotary Shot

Outline of equipment

Addition water 7.8~9.3 mass% 5.8~7.0mass%
Corrosion resistance

index 100 56
Gunning speed 50kg/min 300kg/min
Working environment Bad Good
Material loss 50kg 0
Cleaning time 40min 30min

Total repair time 220min 90min
Man-hour rate 100 25

55¢ch 100ch 150ch 195ch  240ch  280ch 315ch 350ch

Tuyere Tuyere Tuyere Tuyere Tuyere Tuyere  Tuyere Rellining
Rotary Rotary Rotary Rotary Rotary  Rotary Rotary
Impact zone Impact zone Impact zone
Slag line Slag line
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Repairing pattern of steel ladle after introducing of Rotary Shot
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