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Jaroslaw Zubrzycki', Marek Opielak’
CAD 3D AS AN OPTIMIZATION TOOL
The paper gives an overviews on the main features of 3D projecting. Its usefulness was quali-
fied as to projecting, the analysis of the construction, executing part and the assembly of teams. The
examples are presented regarding practical utilization of the chosen functions of modelling in real
constructional solutions.
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Apocaas 3yoxunbkuii, Mapek Onesax
3D CAD SIK 3ACIB OIITUMIBAIIIL

Y cmammi onucano ocnoeni pucu npoexmyeanns 3acobamu 3D. IlIpooemoncmposano
Kopucnicmo danozo memody y npoekmyeéanui, a makxoxc npu anaaizi. Hadano npuxaaou
HPAKMU4HO20 3aCMOCYBAHHA 0aHUX (DYHKUIL MO0eAI06AHHS 0451 PeA1bHUX KOHCIPYKMOPCOKUX
pimens.
Karouoei caosa: 3D CAD; onmumizayis; aumms nio muckom, niaéneHHs.
Puc. 14. Jlim. 10.

SApocaas 3yoxkunkuii, Mapek Onensik
3D CAD KAK CPEJACTBO OIITUMM3ALINN
B cmamve onucanvt ocnosnvie uepmot npoexmuposanus 3D. Iloxazana noaesnocmo
dannozo memoda 6 npoexkmuposéanuu, a maxxyce npu aunaausze. Ilpeocmaeaenvt npumepot
NPAKMUYECK020 NPUMEHEHUsl OaHHbLIX  (DYHKUW  M0O0eaupoeéanus 041  PeasbHbIX
KOHCMpPYKMOPCKUX peuteHuli.
Karouesvie caosa: 3D CAD; onmumuzayus; aumsé noo oasreHuem,; niaska.

Introduction

The development of the technology giving the possibilities of production of
machine engines units on folded shapes and on specific usable sights is ergonom-
ically connected with the development of projecting methods (Chlebus, 2000). In
constructions folded shapes are used more and more often, since the traditional
methods of projecting do not suffice the description. The used parametric
description of part inflicts, which until now required large financial expenditures,
at present is possible due to the realization in shorter time and at considerably
lower costs.

Parametric modelling

Virtual models of parts push out the traditional construction leaning on records
2D. This refers to the construction of injection mold where already at the phase of
projecting the models of injection molds form the realization of the construction
model servant core come into being (Figure 1).

Possession of the three-dimensional record of a construction inflicts that the
realization of these elements is easy and comparatively cheap in realization thanks to
using the CAM method (Duda, 2003). CAM methods assure the possibility of exer-
cise about folded shapes of the units. It happens because machine tools numerally
control the abilities to exercise the unrestricted number of tools passages of very com-
plexed trajectories (Pajak, 2000).
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Figure 1. The appearance of 3D model built on the basis of the models
of injection mold end injected object
Figure 2 introduces a view of the processed object after virtual injection. The
usage of the advanced systems of projection permits the automatic generating unit of
machine engines such as: shafts, cog-wheel, chain wheel, sheaves, cam, beam, line
astern the set characterizing values in the given unit, the value of parameters and what
have they to achieve (Zubrzycki, 2010; Gaska, 2013).
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Figure 2. Processed object after virtual injection

3D projection creates the possibility of execution row of analyses' connected
directly with the technology production preparation also and so for thin-walled plas-
tic products validate the wall thickness (Swic et al., 2013). The qualification of
demand on material is possible, the check of unit mass, centre of mass, centre of vol-
ume etc. permit the preparation of proper construction (Figure 3).

Figure 3. Results of the thickness validations
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The constructor can look at the results of a running before physical realization of
a construction. He can check its functionality by conducting an aggregate analysis, in
this case, flow analysis during the injection process. This inflicts products, for which
this method of projection was used. The given products are characterized by large
reliability despite the fact that they do not execute the prototypes, only directly intro-
ducing production (Beaumont, 2004).

The next step in the optimization production preparation process is the flow
analysis of plastic material during injection process (Zubrzycki et al., 2010). For this
analysis two materials were used — ABS and PC.

The results of the flow analysis for PC material

— melt time T1 = 50 sec.

Figure 4. Melt time T1 =50 sec.

NA

— melt time T2 = 100 sec.

F)’gure 5. Melt time T2 = 100 sec.

Figures 6 and 7 show the results of the numerical analysis of pressure drop for PC

material and melt front temperature analysis.
PresureDrop

4025
3759
3484
32.28

2862
26.87
431

21.65
19.00
16.34
13.68

11.03

8.368
5712
3055

03977

Unit: MPa
Figure 6. Pressure drop analysis
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MeltFrent Temperature
28235
282.0
2815
2806
2804
279.9
2794
276.9
2784
2778
2773
2758
2763
2738
2733

2747

Unit of

Figure 7. Melt front temperature analysis

The results of the flow analysis for ABS material
— melt time T1 = 50 sec.
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Figure 8. Melt time T1=50 sec.
— melt time T2 = 100 sec.
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Figure 9. Melt time T2=100 sec.

Figures 10 and 11 show the results of the numerical analysis of pressure drop for
ABS material and melt front temperature analysis.
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Figure 10. Pressure drop analysis
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Figure 11. Melt front temperature analysis

Final results and conclusions
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Figure 12. Melt time T1 = 50 sec. for PC and ABS

Melt times for the used materials differ from each other up by 0,0002 sec. (points
4,5,15). The injection of PC material is more quickly than ABS (except points
6,8,10,12 and 13), indicating better plasticization of this material.
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Figure 13. Melt time T2 = 100 sec. for PC and ABS
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Melt times for used materials differ from each other up to 0,0002 sec. (points
3,15). Injection of PC material is faster than ABS (except points 6,8,9), indicating
better plasticization of this material and faster filling of mold cavity.

The development of this method of projecting allows project management in the

process way (Figure 14).
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Figure 14. The diagram of project management (Beaumont, 2004)
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Such approach to projecting gives a guarantee to the continuous improvement of
a product through the search of better, more unfailing solutions. Reducing the pro-
duction costs is done due to projecting steered on technological possibilities.

Summary

Projecting leaning on the parametrization of the elements of machine engines
creates new possibilities for products development (Pajak, 2000). Controlling many
features is possible at the stage of the product construction:

— checking the feasibility of details;

— the study of the technology of realization;

— the study of the technology of assembly;

— the elimination of mistakes in projecting;

— using engineers calculations in modelling;

— the execution of strength analyses;

— execution of kinematic analyses of a system;

— the qualification of the demands on materials.
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