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How to Choose the Shape of Steel Fibers for Refractory Castables? 

 

The selection of the shape of steel fibers for refractory castables is essentially a search for the 

optimal balance between "anchoring force", "dispersibility/construction fluidity", and "fiber strength 

retention rate". There is no shape that is "best", only one that is "most suitable" for specific working 

conditions. 

 

Here is a systematic selection logic and decision-making guide for you: 

 

1. Clarify the Primary Determining Factor - Construction Method 

 

The construction method is the most rigid constraint condition, usually directly determining the 

range of optional fiber shapes. 

 

a. Pumping construction, self leveling pouring, or structurally complex thin-walled parts: 

Core requirement: Excellent fluidity and dispersibility to prevent blockage or insufficient filling. 

 

Preferred shape: straight. 

 

Reason: It has the least impact on liquidity, is most easily dispersed evenly, and can ensure smooth 

construction. At this point, the feasibility of construction is superior to the pursuit of ultimate 

resilience. 

 

b. Vibration casting construction (the most common construction method): 

 

Core requirement: Maximize the enhancement effect while ensuring vibration compaction. 

 

Preferred shape: wavy/wavy. 

 

Reason: This is the most mainstream choice. It achieves the best balance between anchoring force 

and dispersion. Vibration can overcome the slight flow resistance it brings, thus fully exerting its 

toughening advantages. 

 

2. Optimize and Select Based on Performance Focus 

 

Refine the selection based on the working environment of the lining while meeting the construction 

requirements. 
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Fiber Shape 

 

Core Advantage 

 

Core Disadvantage 

 

Typical Application Scenarios 

Flat Straight 

Shape 

Best dispersibility, good 

fluidity, and high fiber 

strength. 

The anchoring force 

with the matrix is weak, 

mainly relying on 

bonding, and the 

toughening effect is 

relatively low. 

Pumping/self leveling 

castables, spraying materials, 

complex mold thin-walled 

parts, and parts with high 

residual strength requirements 

after high temperature. 

Indentation 

Shape 

(like Ripple 

Shape) 

By adding anchoring 

points through surface 

grooves, the 

performance is between 

flat and wavy. 

The cost-effectiveness 

of performance 

improvement and cost 

increase needs to be 

evaluated specifically. 

According to the design of 

castables for specific 

performance requirements. 

Wave Shape 

(like 

Corrugated 

& Twisted 

Shape) 

Good balance between 

anchoring force and 

dispersibility, high 

cost-effectiveness, 

significant improvement 

in thermal shock 

resistance and anti 

peeling performance. 

Compared to straight 

shapes, it has poor 

fluidity and is prone to 

clumping when the 

ripples are too dense. 

The vibration casting lining of 

the vast majority of industrial 

kilns, such as heating furnaces, 

incinerators, boiler linings, kiln 

doors, etc. 

End Hook 

Shape 

(including 

Double Hook 

Shape 

Strong anchoring force 

at the end, excellent 

pull-out resistance, and 

generally better 

dispersion than dense 

corrugated shapes. 

The manufacturing 

process is slightly more 

complex and the cost is 

slightly higher. 

Used for parts that require 

strong resistance to 

mechanical shock and thermal 

shock, such as cement rotary 

kiln mouth, kiln tail, ladle 

impact zone, etc. 

 

3. Comprehensive Decision-Making and The Golden Rule 

 

a. The rule of "construction determines survival": first ensure smooth construction and then pursue 

enhanced effects. A lining that cannot be uniformly dispersed or densely poured has zero fiber 

properties, no matter how good it is; 

 

b. The rule of "not seeking the most expensive, but seeking the most suitable": 

 

1) Resistance to thermal shock and mechanical impact: prioritize wave or end hook shapes; 

 

2) The material of fibers (such as 304, 330, 310 heat-resistant steel) has a greater impact on 

high-temperature creep strength than shape, but a straight shape can better maintain its own 

strength under these conditions; 
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3) Regarding erosion resistance: The fiber shape has little effect, but overly dense ripples may 

become the starting point of erosion channels; 

 

c. The principle of "collaborative work": Consider fibers as part of the casting system. High 

performance castables such as high alumina or corundum are usually matched with hook shaped 

or high-quality wavy fibers to unleash their full potential; The use of ordinary wavy shapes for 

medium and low-end castables can meet the cost-effectiveness requirements. 

 

d. The principle of "trust in professionalism, small trial verification": 

 

1) Consultation with suppliers: Provide detailed construction methods (pumping/vibration), usage 

locations, temperature, stress environment, and other information to obtain professional 

recommendations; 

 

2) Conducting trial mixing and block testing: This is the most crucial and indispensable step. 

Observe whether the fibers are evenly dispersed, whether there are clumps, and whether the 

flowability meets the requirements in the actual mixture, and test the flexural and thermal shock 

resistance properties of the test block. 

 

4. Summarize the Selection Process 

 

1. Check the construction: Can it be pumped/self flowing? → Yes → Choose a straight shape; 

 

2. If it is vibration construction: → wave shaped (general economy) is preferred; 

 

3. Check the operating conditions: whether it can withstand extreme mechanical shock or thermal 

shock? → Yes → Upgrade to end hook shape or high-quality large wave amplitude wave shape; 

 

4. Verification: After communicating with the supplier, it is necessary to conduct on-site trials to 

confirm the construction and work performance. 

 

By following the above logic, you can scientifically and efficiently select the most suitable steel fiber 

shape for your refractory castable project, ensuring that the lining has both a good construction 

experience and an expected service life. 

 

 

 

 

 

 

 

****** End ****** 


