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MODULE DESCRIPTION

TARGETS
T1. Knowledge of the construction of geometric and structural models of any machine parts and
mechanisms using CAD applications.

T2. Practical skills and preparation for geometric and structural modeling of machine elements and
their assemblies in CAD programs.

PREREQUISITES & ADDITIONAL REQUIREMENTS
R1. Knowledge of technical drawing.

R2. Knowledge of machine design fundamentals.

R3. Ability to use of standard systems of machines.

R4. Ability to use of different sources of information.

R5. Ability to work independently and in a group.

R6. Ability to interpretation and presentation of obtained results.

LEARNING OUTCOMES

LO1. Identify and use of the capabilities of modeling elements, machine assemblies and
mechanisms in 3D space, in CAD programs.

LO2. Create the parameterized geometrical and structural models in CAD programs.

LO3. Perform a 3D model of machine element, mechanism and complex assembly with standard
elements in a CAD program.

LOA4. Prepare a report on the progress of the exercise.

TEACHERS

- dr hab. inz. Dawid Cekus prof. PCz - cekus@imipkm.pcz.pl
- drinz. Pawet Warys - warys@imipkm.pcz.pl

- mgrinz. llona Kubik-Maciag - kubik@imipkm.pcz.pl

- mgr inz. Pawet Kwiaton - kwiaton@imipkm.pcz.pl

- mgrinz. Dorian Skrobek - skrobek@imipkm.pcz.pl
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MODULE CONTENT

LECTURE hours

L 1 — Characteristics of basic issues related to geometric and structural modeling. 1
L 2 - Introduction to one of the CAD program. Fundamentals of operation and 1
infrastructure of the program.
L 3,4 — Creating and editing of 2D profiles. 2
L 5,6 — Definition of geometric and dimensional constraints and parameterization of 2
profiles.
L 7 — Creating a wireframe. 1
L 8,9,10 — Basics of solid modeling. Tools, methods and functions used to create solid 3
models.
L 11 — Basic operations used in surface modeling. 1
L 12 — Construction of hybrid models. 1
L 13,14 — Assembly of components and assembly analysis. 2
L 15 — Use of elements from the standard part database to build complex geometric 1
models.

total 15

LABORATORY hours

Lab 1 — Basic features, interface, model tree, and model space. 3
Lab 2 — Creating and editing of 2D profiles. 3
Lab 3 — A task illustrating creating profiles using drawing tools and editing tools. 3
Lab4 — Application of geometric constraints, dimensional constraints and 4
parameterization of profiles.
Lab 5 — A task illustrating the creation of parameterized profiles with geometric and 3
dimensional constraints.
Lab 6 — Associate profiles with 3D geometry. Topology tree management and coordinate 3
systems in 3D modeling.
Lab 7 — Creating a sample wireframe. 3
Lab 8 — Reference elements and basic solid modeling commands. 3
Lab 9 — Editing, modifying, and transforming of solids. 4
Lab 10 — Construction of parameterized solid model. 3
Lab 11 — Management of surface objects. Creating surface geometry. Surface operations. 3
Lab 12 — Hybrid commands. Creating an element using surface and hybrid modeling. 3
Lab 13,14 — Creating, positioning and transformation components. Analysis assembilies. 4
Creation of a component.
Lab 15 — The use of elements from the database of standard parts for the construction of 3
complex geometric model.

total 45

TEACHING TOOLS

1 - lecture with the use of multimedia presentations and computer equipped with the proper

software.

2 - computers equipped with the proper software

3 - sample standard reports on the realised laboratory exercises (a manual available on the website)

4 - models of machine parts and assemblies
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