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KEYWORDS ABSTRACT

Nosing, Nosing is one of the methods of forming metal pipes, during this process, a metal shell or
Pipe forming, pipe is guided by a press into a mold that has the shape of the final piece. This method is
Response surface method, used to make pressure tanks and CNG cylinders. In this research, the simulation of the nosing
Regression equation, process of a steel pipe has been carried out, and then, in order to validate the results of the
Genetic algorithm. simulation, it has been compared with experimental tests. Then, with the help of response

surface method, a series of experiments were designed and in order to investigate the effect
of parameters of thickness, slope of preform pipe wall and friction coefficient between pipe
and mold, as well as their interactive effects on the percentage of nosing, analysis of variance
method was used. According to the obtained results, the thickness and slope of the preform
pipe wall have the greatest effect on the nosing percentage compared to the friction
coefficient between the pipe and the mold. A regression equation to predict the percentage
of nosing is expressed based on the effective parameters, and finally, the optimal percentage
of nosing for the regression equation obtained by the genetic algorithm is obtained.

Extended Abstract

1. Introduction

tube or shell is guided by the press into the mold that has the final shape of the workpiece and takes the shape of the

r I Y he nosing process is used to shape parts whose ends have a cone shape with curved edges. In this method, the metal
mold. The schematic of this process is shown in Figure 1.

Before the nosing

After the nosing

Figure 1. Schematic of nosing process
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The form of the mold is mostly used in both conical and spherical forms. The conical form is mostly used in the military
industry and the manufacture of weapons, and the spherical form is mostly used for industrial purposes such as the production
of gas tanks.

Currently, the spinning process is mostly used to close the ends of the pipes in the production of gas tanks, with the help of
the nosing process, it is possible to reduce the production time and also improve the quality of the produced parts.

2. Modeling the nosing process

In the nosing process, the workpiece is placed inside the mold and a force is applied to the workpiece by a plate to take the
shape of the mold. The workpiece is a formable material and it is shown in Figure 2. Its inner and outer diameters are 38.25
mm, 42.85 mm, respectively, and the length of the piece is 150 mm. Due to the creation of a nose at the bottom of the piece, a
55 x 1.3 mm profile has been used in the lower part of the piece. An analytical rigid mold was used for shaping, which is shown
in Figure 3. The gap between the mold and the part is 0.2 mm and the length of the mold is 20 mm. The arc radius of the mold
is also 43.05 mm. For movement Giving the piece downwards and inserting it into the mold, an analytical rigid plate similar to
Figure 4 with a radius of 60 mm is used. Figure 5 shows the assembled set of the process.

Figure 2. 3D model of parts

Figure 4. Analytical rigid plate Figure 5. Assembly of parts created in finite element model

3. Simulation results

The method of simulating the nosing process was described in the previous section. In this part, the results of the simulation
are stated. As the rigid plate of the pipe goes down, it gradually takes the shape of the mold. Figure 6 shows the changes in the
shape of the piece after the simulation. In this figure, two buckling phenomena are observed; one is related to the upper part of
the part, which is under the rigid plate, and the other is in the middle part of the part, which is above the mold. Figure 7 shows
the diagram of the forming force in terms of displacement of the rigid plate. From this diagram, it can be concluded that about
N 335,000 forces are needed to perform this shaping.
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Figure 6. Nosing pipe resulting from simulation
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In order to check the accuracy of simulation results, the results should be compared with experimental work. Figure (8-a)
shows the nosing mold and Figure (8-b) shows the initial raw pipe for pipe nosing operation. The material of the inner part of
the mold is made of SPK steel and the material of the tubular raw piece is made of St37 steel. Figure (9) shows the amount of
pipe deformation per 58 mm of rigid plate movement, in the experimental test and the finite element model.

Displacement (mm)

Figure 7. The force-displacement diagram resulting from the
simulation

Figure 9. Deformed sample in experimental test and simulation

4. Regression analysis

A regression equation is given to predict the values of the percentage of nosing based on the effective parameters, and the
value and coefficients of the variables in the model equation show the amount and type of influence of these variables,
respectively.

Nosing percentage = 0.212 - 0.1544 t + 0.423 s + 0.931 p + 0.01256 t*t - 0.0579 s*s - 5.29 p*p (1)

In Figure 10, the diagram of the main effects of the parameters is shown.

Main Effects Plot for percent of nosing
Fitted Means
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Figure 10. Main effects diagram

5. Optimizing the percentage of nosing with genetic algorithm

Equation 1 obtained from the regression analysis was checked by the genetic algorithm method and the optimal nosing
percentage for the regression equation was obtained, which is the maximum nosing percentage of 60.81 and for the values of
t=4, s=3.653, u=.1 be

6. Conclusions
In this article, the process of pipe nosing was simulated and the results were compared with the experimental results, which
were in good agreement. Then, the effect of friction coefficient parameters, wall slope and pipe thickness on the nosing
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percentage was determined by the experimental design method. In this research, response level method and central composite
design were used. Variance analysis method is used to check the relationship between output variables and input parameters.

The results show that as the wall slope increases, the percentage of nosing increases and as the thickness and friction
coefficient increase, the percentage of nosing decreases. It can also be seen that, to increase the percentage of nosing, the slope
of the wall should be high and the friction coefficient should be low. Also, by using the genetic algorithm and optimizing the
regression equation obtained from the analysis of variance, the maximum percentage of nosing has been obtained at 60.81.
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Main Effects Plot for percent of nosing
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