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Abstract. In this paper there is presented a method for calculating the best solution, economically speaking,
in order to establish the number of nests that a cast must have.

1.INTRODUCTION

Considering the great variety of shapes/forms of the injected products, the casts can be
with a single nest or with more nests.
The cast with more nests are assuring a greater efficiency, but with bigger costs for their
execution.
In the paper there is presented a method for calculating the best solution, economically
speaking, for establishing the number of nests that a cast has to have it.

2. THE BEST NUMBER ESTABLISHMENT FOR A CAST CORRELATED TO THE SIZE
OF THE MANUFACTURING PROCESS

The number of nests, n, of a cast it is established in most cases considering the
injection machine’s capacity [1], of the aggregate’s capacity which the cast is designed for
and it is calculated with the formula (1):

n=

% , piece (1)

Where:
Q - the real capacity for melting of the injection machine, in Kilos/sec;
m - the weight for an injected piece, in kilos;
t - the time for an injection cycle, in sec.

The weight ,m, of the injected piece used in formula (1), represents the piece’s
dead weight multiplied by the correction coefficient from table 1 [1].

After calculating the nests’ number it has to be checked if the closing force of the
injection machine, Fd, is strong enough. Practically it can be used the formula (2):

FD:kl’po'A\ef’N (2)

Where:
Ac; — the actual area for the injected piece’s projection on the cast’s joint surface, m?;
ki — the coefficient for the injected thermoplastic materials (K1=0,3-0,5 for the injected
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thermoplastic materials with a modular unit of plastering with a piston and if the
plastering and the injection are made with a modular unit with snail, then K1=0,5-
0,7);

po— the polymeric melt pressure at mark x=0, which it is exactly at the entrance hole in
theinjection form, N/ m? (Pa).

The establishing of correction coefficient gggls?dlering the dead weight of the injected piece
The dead weight of the injected The correction coefficient
piece 107, Kg
0,3-0,5 1,5
0,5-1,0 1,4
1,0-3,0 1,3
3,0-5,0 1,25
5,0-10 1,20
10-20 1,15
20-50 1,10
> 50 1,05

The polymeric’s pressure area corresponds to the experimental [2,4] formula (3):
Py = P (3)

The values of the coefficient K2 it is between 0,035 at 280°C (553K) temperature
and 0,06 at 200°C (473K) temperature. While the cast’s injected material is cool down, the
pressure is growing. The injection pressures are between 100-250 MPa, depending on the
apparent viscosity of the melt, the construction and the dimensions of the melting ledge,
the shape of the entrance hole, the walls’ thickness, the configuration of the injected piece
and the injection speed.

Knowing the injection’s pressure and the entire surface of the nests, it will be
calculated the actual injection force Fe, which has to be smaller than 1,2-1,3 times of the
closing force on the injection machine, F4. When this condition is not possible to be
satisfied the calculated numbers of the nests have to be proper reduced.

The nest’s number increasing of the casts gets to the process’s efficiency growing
but in the same time in the cost’s increasing for the cast's execution. That why it's
necessary before the number of nests are finished to be made economically calculus that
will estimate how the casts’ execution costs will attenuate with the profit gained on the
growing of the cast’'s number. The optimal number, from the economical point of view, is
calculated with formula (4):

n, = /¥t piece (4)

Where:
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MX — the number of the pieces that will be injected, in pieces;
t —the time of an injection cycle, in sec.;
k — the entire costs of fabrication, lei/hour;
C - the execution costs of an single nest.
The utilization of this formula is simple and practical with the condition that the
determined values of C have to be made with enough accuracy based on the statistic data.
There is the condition that casts’ execution costs to be proportional to the
production’s capacity, with formula (5) can be determined which one is the most economic
for getting the production’s capacity Mec, using the single nest casts or using multi nest
casts.

M, _=— piece 5
=i P (5)

Where:

a — the fabrication costs for a single nest’s cast;

b — the fabrication costs for a multi nest’s cast;

ki’ — the execution costs for the injected products using the single nest casts;
ko’ — the execution costs for the injected products using the multi nest casts.
There can be also used formula (6) and (7):

!

k, =t, -k, s/piece (6)

Where:
t1 — the time for an injection cycle for a piece, in sec., using a single nest cast.

k, =t, -k, s/piece (7)
Where:
to — the time for an injection cycle for a piece, in sec. using a multi nest cast.
3. CONCLUSIONS
The casts with more nests need bigger execution costs, that is why it is important to

be designed regarding their efficiency, correlated as well with the production volume
quantity.
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