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Abstract. The present paper highlights the great importasfcéhe selling price of the industrial products, &s

indicator for the economical efficiency of the emggring activities that led to the creation of mauistrial product. The
present paper is focused on expressing the sedliing of industrial products by including the desigy cost of the

product in the category of direct costs. In thisyitais developed an original software package #iktws the rapid

calculation of the selling price. The software gk was created by using AutoCAD designing enviemnand

VisualLISP and DCL programming languages, being easy to use. The software product is based oathematical

model that unlike other mathematical model methim $pecialized literature, which include the desigrcost within

indirect costs, considers this type of cost a dioast. This approach is based at least on twoorsane is the fact
that expressing the designing cost as a directallmsys a company to identify possibilities for tesduction. Other
reason refers to the companies having as actibigyod product design and these companies havepi@ex the cost of
designing a single part, in order to calculate gghiee of this king of service. Thus, the presemngras focused on a
possible way of cost reduction, as low cost is @ered a universally attractive objective [1].
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1. Introduction do not express the real or exact value of the cost.
Product price is one of the more complex The cost of constructive design and technological
and critical decisions that managers must make. It design, which are very important for industrial
is critical because price impacts not only the sale companies manufacturing parts, are considered
volume, but also the contribution that the product indirect costs and are included into the burdee. tar
makes to the company’s overall profit performance One solution for finding possibilities for
[2]. In many cases industrial companies have to production cost reduction is to analyze the indirec
deal with high production costs, a consequence of costs and express them, if possible, directly on a
this problem being high selling prices and lese sal single part. The present paper is focused on taking

volume. An industrial company cannot survive on
the market place in these conditions for a long
time, being forced to find ways for reducing costs.
Specialized literature is not poor in approaches
related to production costs and selling prices.

As it is known the selling price of industrial
products is an important indicator that directly
contributes to the success or failure of a produact
the market place. The production cost, which is the
main component of the selling price of an
industrial product, has many components. Most of
the papers and books from the specialized
literature divide the production costs into two mai
categories: direct costs and indirect costs [§]4,

In the most of the cases the indirect costs are

the constructive designing cost out from the burden
rate and expressing it as a direct cost.

2. Mathematical Modd for the Selling Price

The mathematical model presented within
this paper for the selling price is also based on
dividing the production costs in direct and indirec
costs, but the novelty consists of expressing the

constructive designing cost as a direct cost. The
mathematical model is presented next.
P=Cc+Pr, (2)

where: P — the product selling price [m.u./parg; C
— the company cost [m.u./part] and Pr — the
company profit [m.u./part].

Cc=Cs+Cqgc, 2

expressed in terms of the so called overhead or nere: Cs - the shop floor cost [m.u./part]; Cgc —
burden rate [4]. The burden rate has at its tus ha general company costs [m.u./part].

many components that increase the total cost and

Cs=Cd +Ci, A3)
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where: Cd — direct costs [m.u./part]; Ci — indirect
costs [m.u./part].

Cd =Cpt +C| +C{ +Cy4 +Cgq, (4)
where: G, — material costs [m.u./part]; € direct
labour costs [m.u./part]; C— other labour costs
[m.u./part]; G — design cost [m.u./part]; G- cost
of supply and transport [m.u./part].

Crat =V blPb [Cygh » (5)
where: \{, — the volume of the billet [mfh pp —
the density of the billet material [g/émckgb —the
cost of one kg of the billet material.

C| =Tp (5, (6)
where: T, — the lead time [min/part]; the salary of
the person that operates the machine
manufactures the part [m.u./min].

C =k T, )
where: k - coefficient that refers to the
contribution of the employer to the health fund,
protection fund, retirement pension fund and other
contributions.

The design cost was developed in a previous

paper of one of the authors [6] and is briefly
presented next.

Cq = (Cuc +Cush + Cusdc + Cusds) fq, 8)
where: G. — the cost of use the computer
[m.u./part]; Gs, — the cost of using the operating
system, for example Windows [m.u./part]isfe—
the cost of using the designing environment, for
example AutoCAD [m.u./part]; &us— the cost of
using a specialized software for parameterized
design [m.u./part]ry — designing time [min/part].

CSt = kSt ECmat , (9)
where: k;— a coefficient (46%).
Ci= kbr [C| , (10)

where: k, — the coefficient of the shop floor
burden rate.

Ccg = kyyq [Cs, (1D

where: k;; — the coefficient of the company burden
rate.

Pr=kp [Ccg,
where: kg, — the profit coefficient.

(12)

3. Softwar e Package for the Selling Price

The software package destined for rapid
calculation of the selling price and presented
within this paper is based on the mathematical
model previously presented. It is named by the
authors RoCAPM because it is destined to
managerial activities of an industrial company,

which now cannot be conceived without the use of
computer. Thus, this software product refers to
Computer  Aided Production Management
(CAPM). It was created using AutoCAD designing
environment and VisualLISP and DCL
programming languages. This software product is
based on a user friendly interface which is made in
accordance with the dialog box technique. The
software package is working on the basis of more
subprograms.

3.1. Algorithm of the Software Package
The software product presented in this paper

works in two stages: the first stage refers to
that calculating the designing cost and the second stage

refers to calculating the selling price of the
product. Figure 1 highlights the algorithm of the
software program.

rocapm

v

Product designing cos}

Do you want to
calculate the
product selling
price?

Designingcost

Shop floor cost
Company cost
Selling price

No

STOF [«
Figure 1. Algorithm oRoCAPM Software

As it can be seen in figure RoCAPM

software is launched by the means of the new
VisualLISP commandrocapm, created by the
authors. The first step is calculating the product
designing cost. The user is then asked if he / she
wants to calculate the product selling price. Iseca
of an affirmative answer, the selling price is
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rapidly calculated. All these calculus are possible
due to the data introduced by the user in some
dialog boxes. The software product works on the
basis of a main program and of 7 VisualLISP

subprograms and 4 DCL subprograms.

3.2. Application

The application of RoOCAPM software
presented within the present paper refers to an
industrial product, which is a belt pulley, preszht
in figure 2.

Figure 2. Belt Pulley

The model of the belt pulley was created by

the means of a special software product, named

RoCAD, which also works on the principle of
parameterized design.

The 3D model of the billet of the belt pulley
is presented in figure 3 and the 2D model of the
billet of the belt pulley is presented in figure 4.

Figure 3. 3D Model of the Billet

The working session is opened by launching
the functionrocapm, and on the computer screen
the dialog box from figure 5 appears.
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Figure 4. Billet

*** RoCAPM *** Cost de proiectare *** Introduceti valori: *** Z|

Pret achizitie calculator [u.m.]: oo
Salariu proiectant [u.m. /una:

Cost energie electrica [u.m/min:

Pret achizitie soft baza [Windows] [u.m.):

Fret achizitie soft consacrat [AutoCAD] [u.m.): 800
Fret achizitie soft specializat [u.m.]:

Timp proiectare reper [min):

ra

=[] [=] =] =] =] [=2] =
i ] = |S||a
ra ==
= Sll=
o

Coeficient utilizare soft specializat [0<k<1]:

Figure 5. Dialog Box for Calculating the Design €os

In the dialog box from figure 5 the user must
enter some data necessary for calculating the cost
of designing the part, which is the belt pulleynfro
figure 2. These data are: the computer acquisition
price; the monthly salary of the designer; the cost
of electric energy; the acquisition price of the
operating system, which is Windows; the
acquisition price of the designing environment,
which in the case of the belt pulley is AutoCAD;
the acquisition price of a specialized designing
environment, if necessary (in case of the belt
pulley a parameterized software product for
designing the part was used); the designing time; a
coefficient of using the specialized designing
environment per year. After validating these data
by OK button, the result, which is the design cost
of the belt pulley, is presented in the dialog box
from figure 6.

AFISARE REZULTAT COST PROIECTARE

3

Cost proiectare piesa [lei’buc]:

Lok J

[ Cancel ]

Figure 6. Dialog Box for Presenting the Design Cost
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For calculating the selling price of the belt
pulley presented in figure 2, it is necessary tovkn
the volume of the billet, which is presented in
figures 3 and 4. AutoCAD designing environment
is capable of offering different information about
the solids designed. In this way the user can pbtai
information regarding the volume of the billet, as
figure 7 presents.

SOLIDS

Mass:
[Wolume

676547 .2639
676547 . 2639

[Bounding box: 794.4791 — 9084791
© 350.33%8  ——  488.3398
—£9.0000 — 69.0000

853.8757
419.3398
0.0000
1.2035E+11
4. 9482E+11
6.1378E+11
2. 4225E+11
0.0000
0.0000

421 7698

Centroid:

Moments of inertia

B et 1 et B ] o

[Products of inertia: XV:
YZ:

ZH:
Radii of gyration i
¥: 855 2094
Z: 952 4857
Principal moments and X-¥-Z directions about centroid
I: 1382800980.2222 along [1.0000 0.0000 0.0000]
J: 1542040858 6268 along [0.0000 1.0000 0.0000]
K: 1542040858 .6268 along [0.0000 0.0000 1.0000]

Press ENTER to continus: | <

Figure 7. Information Regarding the Billet

The dialog box for calculating the selling
price of the belt pulley is presented in figure 8.

AFISARE REZULTAT COST PROIECTARE

!

3065
7EE47

Cost proiectare piesa [lei/bucl

Wolum semifabricat [mm3):

Fret unitar pritru gemifabricat [leidkag):
Densitate material zemifabricat [kasm3): 0o
MHorma de timp [min/buc):

Salariu operator MUCK (lei/lunal: 300
Alte cheltuigli zalariale [%]:
Cheltuieli aprovizionare [%]:

Regia sectiel [%]:

Regia companiei [%);

=== = =] =]~ =] =
o||of| | =] m B
=]
I

Profitul comparniei [%):

Lok J

[ Cancel ]

Figure 8. Dialog Box for Calculating the Sellingder

In the dialog box from figure 8 the user must
enter the following data: the volume of the billet,
the billet unitary price, the density of the billet
material, the lead time for manufacturing the belt
pulley, the monthly salary of the machine operator,
other salary costs, supply cost, the shop floor
burden rate, the company burden rate and the
company profit. The design cost is automatically
overtaken from the dialog box from figure 6. After
validating these data by OK button, the results,
which are the design cost, shop floor cost,
company cost and selling price of the belt pulley
appear in the dialog box from figure 9.

AFISARE REZULTAT PRET VANZARE PIESA

Cost proiectare pieza [lei/buck
Coszt de zectie [lei/buc]:
Cost de companie [leibuc]:
Fret de wanzare pieza [lei/buc]:

l ak. ] [ Cancel ]

Figure 9. Dialog Box for Presenting the Final Resul

4. Conclusions

The present paper presented a software
package RoCAPM) for rapid calculation of the
selling price of the industrial products. This
software is very efficient and user friendly, doe t
the interactive interface, which keeps a permanent
dialog with the user. Unlike other methods for
determining the product selling price, which
include the designing cost of the product among
indirect costsRoCAPM considers this type of cost
a direct cost. This approach allowed the reduction
of the shop floor burden rate by 30%. Further
researches of the authors of this paper are aiming
at studying other components of the burden rate
and further reducing it.
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