
 

 

Case Study: Comprehensive Roll Rebuilding  

 

 

 

 

 

 

 

 

 

 

  

 



 
 

  

   

1. Introduction: The Critical Role of Caster Rolls in Steel 

Manufacturing  

Continuous casting represents a foundational process in modern steel manufacturing, and the 

rolls that guide the molten metal through its transformation are subject to some of the most 

demanding operational conditions in heavy industry. These rolls must endure immense 

mechanical stress, continuous thermal cycling, and a highly corrosive, high-temperature 

environment. This relentless degradation leads to predictable but complex failure modes, 

including surface wear, thermal fatigue cracking, and dimensional inaccuracies. The cost and 

lead time associated with procuring new rolls are significant, making expert rebuilding and repair 

an essential service for steel mills seeking to maintain operational continuity and cost efficiency.  

DynaIndustrial has positioned itself as a long-term partner in this critical sector, with over 49 

years of specialized experience in rebuilding continuous caster segment rolls. This report 

outlines the company’s end-to-end process, demonstrating how its strategic investment in 

advanced technology and its deep understanding of material science combine to restore rolls to 

their original specifications, or even to improve their long-term performance. The methodology 

is a systematic progression from initial cleaning and preparation through precision welding, 

thermal treatment, and final quality control, a comprehensive approach that justifies 

DynaIndustrial’s standing as an industry leader.  

2. Stage 1: Disassembly and the Strategic Advantage of 

Automated Cleaning  

The Problem and DynaIndustrial's Solution  

The initial phase of any roll rebuilding project is crucial, as it lays the foundation for all 

subsequent operations. It begins with the careful disassembly of the roll by experienced 

millwrights, a step that requires an understanding of complex industrial machinery. Following 

disassembly, the challenge shifts to thoroughly cleaning the roll to remove all traces of scale, 

lubricants, and contaminants that have accumulated during service. Failure to achieve a pristine 

surface at this stage can lead to weld defects, porosity, and an inadequate bond between the new 

material and the base metal. Traditional manual cleaning methods are often labor-intensive, time-

consuming, and inconsistent, posing a risk to the final product's quality.  

DynaIndustrial addresses these challenges with a purpose-built, automated solution. The process 

utilizes a Better Engineering F5000 LXP-ZX parts washer. This substantial machine is equipped 

with a rotating table (Image 1) that ensures every surface of the component is subjected to a 

powerful and uniform cleaning process without the need for manual handling. The parts washer’s 

automated operation not only guarantees a superior cleaning result but also significantly 

increases efficiency and reduces labor requirements.  



 
 

  

   

                       Image 1 

3. Stage 2: Precision Preparation and the Power of Large-

Scale CNC Machining  

The Necessity of Undercutting  

After cleaning, the roll is transported to the machine shop for undercutting. This is a critical 

preparatory step that serves a dual purpose. First, it involves the complete removal of the existing 

hardfacing material and any underlying fatigued or damaged base metal. Caster rolls are subject 

to repetitive thermal and mechanical stresses that can lead to microcracking below the surface, 

which is undetectable until the outer layer is removed. Second, undercutting creates a 

geometrically precise, stable, and clean surface, which is essential for ensuring proper fusion and 

adherence of the new weld overlay. This process demands a machine with exceptional power, 

rigidity, and dimensional accuracy to handle components that are often massive and heavy.  

 

 



 
 

  

   

DynaIndustrial's Technological Edge  

The precision of this preparatory phase is guaranteed by DynaIndustrial’s use of large Computer 

Numerical Control (CNC) lathes, such as the Mazak Nexus 550, which are designed specifically 

for handling large-scale turning operations (Image 2). The Mazak Nexus 550M is a robust 

machine with impressive specifications, including a powerful 45 kW (60 HP) main spindle motor 

that delivers a maximum torque of 5163 ft-lbs.  This capability allows for high-efficiency 

material removal even at low speeds, which is ideal for the demanding, heavy cuts required to 

remove worn roll material.  

                       Image 2 

The selection of a machine like the Nexus 550 demonstrates a strategic understanding of process 

optimization. The Nexus 550M is capable of both turning and milling operations.  This dual 

functionality is highly advantageous as it allows for the completion of complex preparatory 

tasks, such as creating specific geometrical features or keyways, without having to remove the 

roll from the machine and move it to another workstation. This consolidation of processes 

reduces setup time, minimizes the risks associated with handling large components, and ensures 

a higher degree of dimensional consistency. The advanced, automated, and precise nature of 

CNC technology ensures that the undercut roll meets strict geometric requirements, which is a 

prerequisite for a flawless weld deposit.  



 
 

  

   

4. Stage 3: The Science of Advanced Welding and Hard 

Surfacing  

The Importance of Pre-heating  

Following the preparatory machining, the roll is moved to a controlled welding cell. Before any 

new material is applied, the roll must be pre-heated to a specific temperature. This step is a 

fundamental metallurgical requirement for preventing thermal shock, which can lead to cracking, 

and for ensuring optimal fusion between the base metal and the weld deposit. DynaIndustrial 

utilizes a "state of the art, highly efficient induction heater" for this purpose (Image 3). The 

induction oven is a custom-built unit from Thermal Tech & Temp, controlled by a Miller 

Proheat35 system.  

                       Image 3 

The Miller Proheat35 controller is a key piece of technology, as it is a self-adjusting system. This 

means it automatically adapts its internal parameters to match the thermal characteristics of the 

oven and the workpiece, ensuring temperature consistency even as ambient conditions change. 

The operator sets the desired temperature, and the system intelligently maintains it, reducing the 

potential for human error. The operation manual recommends setting the control thermocouples 

at least 25 degrees Fahrenheit higher than the required part temperature. This practical measure 

ensures that the high-mass steel roll reaches its target soak temperature efficiently by leveraging 

the slightly warmer air inside the insulated oven.  



 
 

  

   

The Multi-Pass Welding Strategy  

Once the pre-heating is complete, the welding process begins. This is not a single-pass operation 

but a meticulously engineered, multi-layer application.  

                       Image 4 

The Buttering Pass  

The first layer is a “buttering pass” using a specialized wire like BUF-S. The selection of a 

specific buffer material is a testament to DynaIndustrial's metallurgical expertise. The purpose of 

this layer is not primarily to provide surface hardness, but to serve as a high-integrity 

intermediate layer between the core of the roll and the final hardfacing deposit. BUF-S is a 

submerged arc welding consumable designed to produce a weld deposit with excellent impact 

resistance and high strength after post-weld heat treatment. This foundational layer prevents 

crack and propagation under service stress, safeguarding the roll core against catastrophic failure. 

 

 



 
 

  

   

The Hard Surfacing Layers  

After the buttering pass, several layers of hard surfacing material are applied. The choice of 

welding wire at this stage is a critical engineering decision based on the specific operational 

environment of the customer’s mill.  

The following table summarizes the properties and applications of the different hardfacing wires 

discussed:  

Table 1: Comparison of Hard Surfacing Consumables  

Consumable Material Type Key Property Application 

BUF-S  
Submerged Arc 

Buffer Wire  

Excellent impact resistance 

and high strength.  

Buffer material for 

cladding industrial mill 

rolls   

CHROMECORE 

414N-S  

Martensitic 

Stainless Steel  

Optimized for corrosion, 

wear, galling, and thermal 

fatigue resistance.  

Hardfacing continuous 

casting rolls  

CHROMECORE 

414NX-S  

Martensitic 

Stainless Steel 

with Nb, V  

Enhanced resistance to 

temper, oxidation, creep, and 

thermal stress.  

Cladding steel mill rolls 

subject to repetitive 

thermal stress  

Stoody ThermaClad 

423  

Martensitic 

Stainless Steel  

Greatest resistance to thermal 

fatigue cracking and 

corrosion.  

Weld overlay on 

continuous caster rolls   

Stoody ThermaClad 

423H  

Martensitic 

Stainless Steel  

Higher initial hardness 

compared to Stoody 423; 

resists thermal fatigue cracks.  

Weld overlay on 

continuous caster rolls   

The CHROMECORE 414N-S wire is a nitrogen-containing martensitic stainless steel deposit, 

ideal for hardfacing parts that endure a combination of corrosion, abrasive wear, and thermal 

shocks. For even more demanding applications, CHROMECORE 414NX-S is a more advanced 

alloy that includes Niobium (Nb), Vanadium (V), and Rare Earth Materials (REM). These 

additives provide enhanced resistance to temper, oxidation, and creep, making it particularly 

suitable for rolls that experience repetitive thermal stresses. Similarly, the difference between 

Stoody ThermaClad 423 and 423H highlights a tactical choice: the H variant has a higher carbon 

content for greater initial hardness, while the standard version offers superior resistance to 

thermal fatigue cracking.  

This sophisticated selection process is guided by DynaIndustrial's qualified welding engineers, 

who perform an in-depth analysis of a roll’s specific service conditions and failure history to 

recommend the optimal hardfacing material. This consultative approach ensures that the repair 

not only restores the roll but also potentially improves its operational life.  

 



 
 

  

   

5. Stage 4: Post-Weld Heat Treatment (PWHT) and 

Rigorous Quality Control  

The Critical PWHT Step  

After the final welding layers are applied, the rolls undergo a crucial post-weld heat treatment 

(PWHT) in a gas-fired oven. The purpose of this step is threefold: to stress-relieve the welded 

material, to temper the martensitic structure of the hardfacing deposit, and to ensure the final 

mechanical properties and desired hardness are achieved.  

The technical data sheets for the welding consumables illustrate the importance of this stage. The 

properties of BUF-S, for instance, are explicitly listed as being "After PWHT @ 1100∘F for 6 

hours", with a tensile strength of 123,000 PSI and a yield strength of 89,000 PSI. This indicates 

that the final structural integrity of the buffer layer is dependent on this heat treatment. Similarly, 

the temper curve provided for CHROMECORE 414N-S shows a direct correlation between the 

PWHT temperature and the final hardness of the deposit. This level of process control allows 

DynaIndustrial to precisely engineer the final metallurgical state of the roll to meet the specific 

requirements of its application.  

 Quality Assurance  

Following the PWHT process, the rolls are subjected to a thorough inspection. This quality 

control step is performed to ensure that the correct and consistent hardness has been achieved 

along the entire roll face. This rigorous verification process is essential for guaranteeing that the 

finished product will perform reliably under the demanding conditions of a steel mill.  

6. Stage 5: Finish Machining and Final Precision  

The final stage of the roll rebuilding process is finish machining. The rolls are returned to the 

machining cell, where one of the large CNC lathes, like the Mazak Nexus 550, is used to 

machine the roll back to the customer's exact specifications.  

This step is a direct application of the precision capabilities discussed earlier. The importance of 

this phase cannot be overstated, as the final roll finish and the precision of the roll diameter 

directly impacts the quality of the slab or strand produced by the caster. A precise diameter 

ensures consistent shell thickness and prevents breakouts, while a high-quality surface finish is 

necessary to produce a defect-free product. By utilizing the same high-precision CNC equipment 

for both the initial undercutting and the final machining, DynaIndustrial ensures dimensional 

consistency and repeatability throughout the entire rebuilding cycle.  

 

 



 
 

  

   

7. Conclusion: The DynaIndustrial Differentiators  

This case study demonstrates that DynaIndustrial’s roll rebuilding service is a comprehensive, 

multi-stage, and technologically advanced process. The company's capabilities extend far beyond 

simple repair.  

DynaIndustrial's key differentiators include:  

Process Efficiency and Cost Savings: The use of experienced millwrights combined with an 

automated parts washer not only streamlines the initial cleaning process but also provides a clear 

and quantifiable return on investment.  

 

Advanced Equipment: The strategic investment in large-scale, dual-function CNC lathes 

enables high-precision preparation and finishing of even the largest rolls, while reducing setup 

and handling time.  

 

Metallurgical Expertise: The process is guided by qualified welding engineers who select and 

apply specific materials, such as buffer passes like BUF-S and application-specific hardfacing 

wires like CHROMECORE 414NX-S, to address unique operational challenges and enhance the 

roll's long-term performance.  

 

Rigorous Process Control: The use of modern induction heating and a controlled post-weld 

heat treatment process ensures the final metallurgical properties of the roll are precisely 

engineered to specification.  

 

Decades of Experience: With over 49 years in the industry, DynaIndustrial possesses an 

institutional understanding of the critical importance of roll finish and precision diameters, which 

directly translates to a high-quality finished product for its customers.  

By combining these elements, DynaIndustrial provides a level of quality and reliability that 

ensures the integrity of its customers' operations and solidifies its position as a trusted partner in 

the steel manufacturing industry. 

About DynaIndustrial: 

DynaIndustrial is a fully integrated engineering and manufacturing company, specializing in 

large custom design/build projects and heavy industrial equipment repair.  For over 49 years, 

DynaIndustrial has been successfully solving the steel mills most challenging problems with 

innovative engineered designs, turnkey solutions and quality products that increase productivity 

and safety and decrease maintenance downtime.    


