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Introduction. The development of a rolling process technology regime using
simulation with the QForm software package for forming the base of a cutting tooth
used in mineral extraction from 35XGSA steel billets produced by JSC
“Uzmetkombinat” is considered one of the urgent problems. The rolling process is a
metal forming process in which the material is deformed by passing it between rolling
rolls, and it is widely used in industry. Conical workpieces (billets) are often required
for products such as bushings, pins, and conical adapters. In traditional experimental
production, the development of such parts requires significant time and resources.
Therefore, preliminary verification and optimization of the technology through
computer simulation is an effective solution.

QForm is a software package based on the Finite Element Method (FEM) used
for simulating rolling processes and other metal forming operations. It calculates
parameters such as deformation, force, temperature, and friction for complex
processes, and also predicts potential defects and errors in the process.
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Figure 1. Capabilities of the QForm Software

QForm has strong capabilities in performing the following tasks:
1. simulation of rolling processes in a 3D model;
2. calculation of deformation zones and stress—strain distribution;
3. parametric variation of friction, temperature, tooling, and material properties;
4. modeling of complex-shaped workpieces and dynamic processes.
These capabilities make the simulation of the rolling process of conical billets accurate
and realistic.
The rolling process proceeds as follows:
1. An initial billet without a conical shape is prepared (e.g., a cylinder or a small conical
starting form).
2. The desired conical angle is imparted to the billet using rolls and auxiliary tools.
3. Significant deformation, force, temperature, and flow processes are simulated using
QForm.
The complexity of the process lies in the fact that, due to the conical shape, deformation
varies along each dimension, which greatly affects friction, force, and energy
requirements.
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Figure 2. Simulation in QForm Software

Creation of the Working Model
1. The geometry of the workpiece (conical shape) is created in CAD software and
imported into QForm.
2. Models of the rolls and the mill mechanism are also imported.

This stage is applied according to the validated methodology and verifies the
process through laterally based simulations.

Setting Material and Process Parameters

In QForm, the following parameters are specified: 1. Material properties
(temperature, elastic—plastic model), 2. Friction coefficient, 3. Roll velocity, 4.
Workpiece temperature, 5. Exit conditions.

These parameters allow for a precise visualization of the metal flow and
deformation mechanisms.
Stress and Strain Distribution
QForm analyses provide the following information:

1. Degree of deformation at each point (PEEQ)

2. Temperature variation

3. Distribution of forces and moments

4. Energy consumption
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These indicators are crucial for evaluating the accuracy and quality of the process.

Figure 3. Simulation of Cross Rolling Using QForm Software

Experimental Validation and Application
Simulation results obtained using QForm are often compared with laboratory
or production tests. This method allows potential defects to be identified and the
process technology to be optimized.
For example, in metal rolling processes, there are scientific studies where
QForm simulations were used to analyze the design of pipes and billets, as well as the
parameters of rolling mills.
Conclusion and Recommendations
1. The QForm software is a convenient tool for accurately modeling the rolling
process of conical billets.
2. FEM-based analysis allows for optimization of process parameters and early
detection of potential defects.
3. Conducting simulations before production significantly reduces time and costs.
4. Recommendation: combining simulation with laboratory tests enhances the
results and increases reliability.
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