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ABSTRACT

The work present the result of the research protawmscating of the blanks from long steel roundtsm
depending on the precision of its diameter, cutpregision is from its preparation and from the et of heating. Given

the original depends on the connection of the ogtend the mass of the forgings.
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INTRODUCTION

This article is devoted to research opportunit@siécrease in the proportion of metal waste , eimgrip the
connection of its production, as applied to thedpiation of steel parts circular in plan (axiallyrayetric) in hot volume

punching by crank hot presseKI{IIIT) followed by a mechanical process [1 — 3].
Define the following concepts:

e The minimum allowable mass of the work piece _riess of the workpiece allowing in this technicadqass
(hot volume punching) get free forging. When redgdhe weight of the workpiece bellow the allowwejue is

guaranteed by the occurrence of defects in thektdtamps prints the final transition.

* The minimum allowing mass of the forging, forgin@ss produced from the minimum mass .The minimum of

the workpiece and forging characterized by the amhotimetal fumes due to heating of the workpieiced] 5].

* In a practice as a rule, the filling engraving fitk@nsition is carried out at the same time witingh from a
punching burr at the open or closed during fillc@mpensator stamping. As a result to determinertimmum

mass of the forging (and the workpiece , respelghivian be either experimentally or by numericatsiation

» The coefficient of the metal of technological pree®f manufacturing parts_ attitude the mass ofathikpiece

to the mass of the finished part [4]:

Ky -Ms MK = Mimax 5 ¢
Mp Mp )

Where, MB, M max _ the medium and the maximum nafsthe workpieceMD _the mass of the parts,

obviously and more CIKl u MKM the less technical process.

In addition to the metal loses in the in the impdemation of (GOSH) can be quite substantial loskesto the

appointment of allowances for the workpiece length:

* Rolled bar diameter deviations from the nominaleal
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e Inaccuracies at a segment workpiece
MATHEMATICAL MODEL
Lta) g Pmax )
The rea( - length and diameter  Pmin / of the workpiece ,obtained from roll round sectame not
constant , the precision of the workpiecelepends on the method of its segments (scissarufting the long products

,segment in the stamp, the saw-cutting machine) at@ assumed to be known [1]. Deviations workpidameter (D

min, D max) of the nominal value (D) determinedthg appropriate standards.

The mass losses of the workpiece ,when it is he@fechin, U max) ( depend on the heating methodnfiifey
natural gas ,flaming on fuel oil ,induction) , tintke heating temperature of the workpiece materiaksured as a percent

of its mass, and also assumed to be known [1].

The first step of the technical proceF®(ll) including draft and final stamping. Solve the sfien of choosing
the size of the workpiece. The initial data forstig the minimum volume of the forging (V min) aitsl diameter (DB).
Mass of the workpiece and its associated volumaegapparent dependence: M min = V min wherep — density of the
forging material. The density of the forging maaériolume of workpiece (VB), its diameter (DB) atite length (LB)
must satisfy the following relations [2]:

2
125< L <05 v =D

D, 4 @

Where the volume and length of the workpiece magearom V min, L min to V max, L max, respectivelyhe
diameter of the workpiece (DB) is considered toabeonstant value, which value is usually assumedetequal to the
nominal diameter corresponding to the size of Iprafucts, from which the manufactured workpiecereatuced by the

amount of fumes. (1)

It can be shown that if the minimum and maximumnuiters of the bar D min and D max, the respective

workpiece diameters its fumes when heated:

dmin = Dmin E{/l_ 0'01|]Jmax’
dmax = Dmax a/l_ OOlmJ min *

3)
In formula (3) the maximum and the minimum mass lealue of the workpiece due to its burn when hbatea

percentage time.

The minimum length of the workpiece in view of iriwation with a minimum diameter of a bar within a

tolerance for its production:

4 m/min

| . =
min _ 2
{1- 001U, )D? @

The maximum volume of the workpiece with takingaraccount the tolerance to its diameter and length
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V.. = 0250701~ 001U

) D,

min

max

Or lookup field expressions for (I min) and transfation:

_(1-001W

min

) Dy V

max

(1- 001U

max

) EDr?'nin

|llmin + 2 D3) ,

mn +0.507{1- 001

min ) m DDrf]ax

Limit values of the lengths of the workpiece (L naind L max) diameter DB:

L _ 4Vnin
min —ITIZD%’

_ 20~ 001 pip ) D 2ax

2 |N/min

Lmax

D3

A+

T~ 001 gy ) (D2

®)

(6)

The value L min, L max Db we will be called the conditional, these are garameter of the workpiece were

used in subsequent calculatidrOIl.)

The size and mass (minimum, medium and maximurt)efeal workpiece can get after its segments:

L3

_ AT+ 001U gy ) [V

7D
_nD?
4

Mmin =———HLg ~A) 0o, M max =THLB+A)EP: Mg =

2

min_ + A +4,

D2

CALCULATION THE PARAMETER OF THE WORKPIECE

_nD?

L .
2 B Lp

Calculation of the workpiece parameter in accordamith dependencies (1) _ (7) automatic

On the figure 1 presented the program window (&utation the parameters of the workpiece:

File Work piece  Forging
D0 e

Workpiece calculation ...

Data base

Reference

Current project: }

D:\Project- Metal consumption\Gear.mp

Standard di blanks and

Piece heating ...

The result of the calculation...

Tolerantzone

GOST 7417-75
GOST 14355-77
GOST 113371

Al
B1
201
A2
82

@® Natural gas flaming

Conditional value . mm:

Datato calculate ...

Nominal
di: ofthe

pi mm: |70

Minimum volume, mm*

Waste when heated.% :

Cutting accuracy . mm:

Options:

390617.776565721

from |05

from |-15

|to [15
[to [<15 ]

[o1] [02] [03] [ea] [05 ]

O Fuel oil flaming workpiece diameter : /70—\
© Induction heating minimum of its height : |ﬂ§7 ]
Cutoff piece... the maximum of its height : [W
© Ina stamp Minimum diameter . mm: ‘K
© On varietal scissors Maximum diameter. mm: 703

O To hack-cutting machines -
Additionally .. zdr:esdsi:r;g.ar:-aximum) kg: @ %
Workpiece height, mm: W Rated diameter, mm : W—l iI
I Calculate the value of the kpi ‘ height. mm: [ 10452 %
Waste: @ Interval O Value Weight loss (max) from: - o
Information .. di deviations : [073 7] [411]
Di inaccuracies in the interval : | 0.04 E
Tolerantzone: heating : [0_05 | E
Waste: total : [027 ] [67]
i B Detail weight: R

Height / Diameter:

Coefficient. metal (med. . max) : [ 1776 1848 |

l Create report ] I Calculate

Figure 1: Calculation Automate the Parameter of theWorkpiece
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Figure 2: 3D Model and Drawing Details (Gear)

For the program of work must choose required stahddefining diameter parameter of the long prosiuct

nominal diameter and its accuracy, specify the mimh length of the work piece, heating method aedsttgments.

As a result of the calculation will be obtained ditional minimum and maximum lengths of the worleqs
needed for the simulation process GOSH, the nonmeight of the work piece and its accuracy, as aglthe calculated
metal consumption coefficients in accordance wifh &nd the mass loss due to inaccuracies diarastais segments the

work piece and intoxication metal work piece wheated

The calculation results shown in Figure 1, obtaingtth respect to the details of the "Gear", thendng of which

is shown in Figure 2?

CONCLUSIONS

In the work they based one mathematical model ef glocess of calculating the geometric parametérs o

workpiece from rolled round section, allowing tdiemte the loss of metal in its production as altesf :
* Rolled bar diameter deviations from the nominal
» Inaccuracies length of the workpiece at its segment
» Fumes that occurs when it is heated, taking inbmaat fluctuations of its values.

Checking work of this model for example of the tfistkage of the design of technical process (GO®irig
parts “gear”. A computer program that allows yowatdtomate the process of searching for the starmameters of long

products in the relevant databases, calculatioraaatysis of the results.
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