CATIA V5 6R20 15 BASICS SKETCHER WORKBENCH PART
MODELING ASSEMBLY DESIGN DRAFTING SHEET METAL DESIGN AND
SURFACE DESIGN

CATIA V5 6R2015 1s A PowErRFUL CAD SOFTWARE WIDELY USED IN VARIOUS ENGINEERING FIELDS, PARTICULARLY IN
PRODUCT DESIGN, MECHANICAL ENGINEERING, AND AEROSPACE. THIS ADVANCED SOFTWARE SUITE OFFERS A COMPREHENSIVE SET
OF TOOLS THAT FACILITATE THE ENTIRE DESIGN PROCESS, FROM SKETCHING INITIAL CONCEPTS TO CREATING COMPLEX
ASSEMBLIES AND GENERATING DETAILED DRAWINGS. THIS ARTICLE AIMS TO PROVIDE A DETAILED OVERVIEW OF THE BASICS OF
CATIA V5 6R2015, FOCUSING ON ESSENTIAL WORKBENCHES SUCH AS THE SKETCHER, PART MODELING, ASSEMBLY DESIGN,
DRAFTING, SHEET METAL DESIGN, AND SURFACE DESIGN.

1. Overview oF CATIA V5 6R2015

CATIA V5 IS ONE OF THE LEADING CAD TOOLS USED GLOBALLY, DEVELOPED BY DASSAULT SvsT[ Mes. THE 6R2015
RELEASE BROUGHT ENHANCEMENTS IN FUNCTIONALITY AND USER EXPERIENCE. CATIA IS KNOWN FOR ITS ABILITY TO HANDLE
COMPLEX DESIGNS ACROSS VARIOUS INDUSTRIES, INCLUDING AUTOMOTIVE, AEROSPACE, AND CONSUMER GOODS. | TS MODULAR
APPROACH ALLOWS USERS TO SELECT SPECIFIC WORKBENCHES TAILORED TO THEIR NEEDS.

2. SKETCHER \¥/ ORKBENCH

THE SKETCHER W/ ORKBENCH IS ONE OF THE FOUNDATIONAL TOOLS IN CATIA V5, ALLOWING USERS TO CREATE 2D PROFILES
THAT SERVE AS THE BASIS FOR 3D MODELS. |T PROVIDES VARIOUS TOOLS TO DRAW, CONSTRAIN, AND MANAGE 2D SKETCHES.

2.1 Basic TooLs AND FUNCTIONS

- DRAWING TooLs: USERS CAN CREATE LINES, CIRCLES, ARCS, AND OTHER GEOMETRIC SHAPES. THE INTERFACE IS INTUITIVE,
OFFERING DIRECT ACCESS TO COMMONLY USED TOOLS.

- CONSTRAINT MANAGEMENT: CONSTRAINTS ARE PIVOTAL IN DEFINING THE GEOMETRY. USERS CAN APPLY DIMENSIONAL
CONSTRAINTS (LENGTH/ RADIUS) AND GEOMETRIC CONSTRAINTS (TANGENCY/ PARALLELISM) TO CONTROL THE SKETCH'S
BEHAVIOR.

- ProFILE CREATION: THE SKETCHES CREATED CAN BE EVENTUALLY EXTRUDED, REVOLVED, OR OFFSET TO CREATE 3D PARTS.

2.2 CREATING A SIMPLE SKETCH

1. OPEN THE SKETCHER \W/ ORKBENCH.

2. SELECT A PLANE (XY, XZ, 0rR YZ) TO SKETCH ON.

3. USE DRAWING TOOLS TO CREATE THE DESIRED SHAPE.

4. APPLY CONSTRAINTS TO DEFINE DIMENSIONS AND RELATIONSHIPS BETWEEN SKETCH ELEMENTS.

5. VALIDATE THE SKETCH TO ENSURE IT IS FULLY CONSTRAINED BEFORE PROCEEDING TO PART MODELING.

3. PART MODELING

PART MODELING IS THE CORE COMPONENT OF CATIA V5 THAT ALLOWS USERS TO CREATE 3D MODELS FROM 2D SKETCHES.
THIS WORKBENCH PROVIDES A VARIETY OF FEATURES TO CREATE AND MANIPULATE SOLID GEOMETRIES.



3.1 Key FEATURES OoF PART MODELING

- EXTRUDE AND REVOLVE: USERS CAN CONVERT SKETCHES INTO 3D SHAPES BY EXTRUDING OR REVOLVING THEM AROUND AN
AXIS.

- BooLeAN OpPerATIONS: COMBINING MULTIPLE SOLIDS IS MADE EASY WITH OPTIONS FOR UNION, SUBTRACTION, AND
INTERSECTION.

- FILLETS AND CHAMFERS: THESE FEATURES ARE USED TO REFINE EDGES AND IMPROVE THE MANUFACTURABILITY OF PARTS.

3.2 CrReATING A 3D PART

1. START BY CREATING A SKETCH IN THE SKETCHER W/ ORKBENCH.

2. ONCE THE SKETCH IS COMPLETE, SWITCH TO THE PART DESIGN \W/ ORKBENCH.
3. USE THE PAD FEATURE TO EXTRUDE THE SKETCH INTO A 3D soLID.

4. APPLY ADDITIONAL FEATURES SUCH AS POCKETS, FILLETS, OR RIBS AS NEEDED.

4. AsseMBLY DESIGN

THE ASSEMBLY DESIGN W ORKBENCH ALLOWS USERS TO COMBINE MULTIPLE PARTS INTO A SINGLE ASSEMBLY. THIS IS CRUCIAL
FOR UNDERSTANDING HOW COMPONENTS INTERACT IN A COMPLETE PRODUCT.

4.1 AsseMBLY FEATURES

- COMPONENT INSERTION: USERS CAN INSERT EXISTING PARTS INTO THE ASSEMBLY.

- CONSTRAINTS: DEFINE RELATIONSHIPS BETWEEN COMPONENTS (E.G., COINCIDENT, CONCENTRIC, OR DISTANCE CONSTRAINTS) TO
ENSURE PROPER ALIGNMENT AND MOVEMENT.

- BILL oF MATERIALS (BOM): AUTOMATICALLY GENERATE A BOM FOR THE ASSEMBLY, WHICH IS ESSENTIAL FOR
MANUFACTURING PLANNING.

4.2 CREATING AN ASSEMBLY

1. OPEN THE ASSEMBLY DESIGN W/ ORKBENCH.

2. INSERT PARTS INTO THE ASSEMBLY CONTEXT.

3. APPLY CONSTRAINTS TO POSITION PARTS RELATIVE TO EACH OTHER.

4.V ALIDATE THE ASSEMBLY TO CHECK FOR INTERFERENCES OR MISALIGNMENTS.

5. DRAFTING

THe DRAFTING \W/ ORKBENCH IS USED TO CREATE 2D ENGINEERING DRAWINGS FROM 3D MODELS. THIS IS A CRUCIAL STEP IN
COMMUNICATING DESIGN INTENT AND PROVIDING MANUFACTURING INFORMATION.

5.1 DRAFTING ESSENTIALS

- VIEws: GENERATE MULTIPLE VIEWS (TOP, FRONT, SIDE) OF THE 3D MODEL.
- DIMENSIONS AND ANNOTATIONS: ADD NECESSARY DIMENSIONS AND NOTES TO CONVEY CRITICAL INFORMATION.
- TiTLE BLocks: CUSTOMIZE TITLE BLOCKS TO INCLUDE ESSENTIAL PROJECT INFORMATION.



5.2 CrReEATING A DRAWING

1. LAUNCH THE DRAFTING W/ ORKBENCH.

2. CREATE A NEW DRAWING SHEET.

3. INSERT VIEWS OF THE 3D MODEL.

4. APPLY DIMENSIONS AND ANNOTATIONS TO THE VIEWS.

5. SAVE AND EXPORT THE DRAWING IN REQUIRED FORMATS (E.G., PDF, DWG).

6. SHEET MeTAL DESIGN

THE SHEET METAL DESIGN W/ ORKBENCH PROVIDES SPECIALIZED TOOLS FOR DESIGNING PARTS THAT WILL BE MANUFACTURED
FROM SHEET METAL, WHICH IS COMMON IN VARIOUS INDUSTRIES.

6.1 FEATURES oF SHEET METAL DESIGN

- BEND AND FLAT PATTERN: EASILY CREATE BENDS AND GENERATE FLAT PATTERNS FOR MANUFACTURING.
- CuTs AND HoOLES: ADD FEATURES LIKE CUTOUTS AND HOLES SPECIFICALLY TAILORED FOR SHEET METAL APPLICATIONS.
- BEND ALLOWANCE: AUTOMATICALLY CALCULATE BEND ALLOWANCES FOR ACCURATE PART FABRICATION.

6.2 DESIGNING A SHEET METAL PART

1. OPEN THE SHEET METAL DESIGN \¥/ ORKBENCH.

2. START A NEW SHEET METAL PART.

3. CREATE A BASE FEATURE BY SKETCHING AND EXTRUDING.
4. \USE BEND FEATURES TO SHAPE THE PART AS REQUIRED.
5. GENERATE A FLAT PATTERN FOR MANUFACTURING.

7. SURFACE DESIGN

THE SURFACE DESIGN \W/ ORKBENCH IS ESSENTIAL FOR CREATING COMPLEX SHAPES AND AESTHETIC DESIGNS THAT CANNOT BE
EASILY ACHIEVED WITH SOLID MODELING ALONE.

7.1 SURrFACE DesiGN TooLs

- SURFACE CREATION: TOOLS FOR CREATING SURFACES FROM CURVES, SUCH AS SPLINES AND LINES.

- TRIM ANDJOINI MODIFY SURFACES BY TRIMMING OR JOINING THEM TO CREATE MORE COMPLEX GEOMETRIES.

- SURFACE ANALYSIS: ANALYZE SURFACES FOR CONTINUITY AND QUALITY, ENSURING A SMOOTH TRANSITION BET\WEEN
SURFACES.

7.2 CreATING A COMPLEX SURFACE

1. OPEN THE SURFACE DESIGN \¥ ORKBENCH.

2. USE CURVES TO DEFINE THE BOUNDARY OF THE SURFACE.

3. CREATE THE SURFACE USING SURFACE CREATION TOOLS.

4. REFINE THE SURFACE BY TRIMMING AND JOINING AS NECESSARY.



5. VALIDATE THE SURFACE FOR QUALITY BEFORE PROCEEDING TO SOLID MODELING IF REQUIRED.

8. CoNCLUSION

IN sSUMMARY, CATIA V5 6R20 15 PROVIDES A ROBUST PLATFORM FOR ENGINEERS AND DESIGNERS TO CREATE INTRICATE
DESIGNS AND MODELS. EACH WORKBENCH—SKETCHER, PART MODELING, ASSEMBLY DESIGN, DRAFTING, SHEET METAL DESIGN,
AND SURFACE DESIGN—OFFERS UNIQUE TOOLS AND FUNCTIONALITIES THAT CATER TO SPECIFIC ASPECTS OF THE DESIGN
PROCESS. MASTERY OF THESE BASICS ALLOWS USERS TO LEVERAGE THE FULL POWER OF CATIA V5, ENHANCING PRODUCTIVITY
AND CREATIVITY IN PRODUCT DEVELOPMENT. AS INDUSTRIES CONTINUE TO EVOLVE, PROFICIENCY IN ADVANCED CAD TooLs
LIkE CATIA V5 REMAINS A VITAL SKILL IN ENGINEERING AND DESIGN DISCIPLINES.

FREQUENTLY ASkeD QUESTIONS

WHAT Is CATIA V5 R6 2015, AND WHAT ARE ITS MAIN FUNCTIONALITIES?

CATIA V5 R6 2015 1s A powerruUL CAD SOFTWARE DEVELOPED BY DASSAULT SYST[?] MES, PRIMARILY USED FOR PRODUCT
DESIGN AND ENGINEERING. |TS MAIN FUNCTIONALITIES INCLUDE SKETCHER FOR 2D DESIGN, PART MODELING FOR CREATING 3D
PARTS, ASSEMBLY DESIGN FOR ASSEMBLING PARTS, DRAFTING FOR TECHNICAL DRAWINGS, SHEET METAL DESIGN FOR CREATING
SHEET METAL PARTS, AND SURFACE DESIGN FOR ADVANCED SURFACE MODELING.

How DO YOU CREATE A BASIC SKETCH IN THE SKETCHER \W ORKBENCH?

TO CREATE A BASIC SKETCH IN THE SKETCHER W/ ORKBENCH, YOU NEeD TO oPEN CATIA V5, SELECT THE ‘SKETCHER'
WORKBENCH, CHOOSE A PLANE (XY, XZ, 0R YZ), AND THEN USE THE SKETCHING TOOLS LIKE LINES, CIRCLES, AND ARCS TO
DEFINE YOUR GEOMETRY. FINALLY, YOU CAN CONSTRAIN THE SKETCH USING GEOMETRIC AND DIMENSIONAL CONSTRAINTS.

\WHAT ARE THE KEY FEATURES OF PART MoDELING IN CATIA V5?

Key FEATURES ofF PART MoDELING IN CATIA V5 INCLUDE CREATING 3D SOLID MODELS USING OPERATIONS LIKE PAD, POCKET,
SHAFT, AND GROOVE. USERS CAN ALSO APPLY FEATURES SUCH AS FILLETS, CHAMFERS, AND DRAFTS, AS WELL AS MANAGE THE
PART'S PARAMETERS WITH EQUATIONS FOR PARAMETRIC DESIGN.

WHAT IS THE PROCESS FOR ASSEMBLING PARTS IN THE ASSEMBLY DESIGN \WORKBENCH?

IN THE ASSEMBLY DESIGN WORKBENCH, YOU CAN ASSEMBLE PARTS BY FIRST CREATING AN ASSEMBLY DOCUMENT, THEN
IMPORTING EXISTING PARTS. YOU CAN THEN DEFINE RELATIONSHIPS USING CONSTRAINTS (SUCH AS COINCIDENT, DISTANCE, OR
ANGLE) TO POSITION THE PARTS RELATIVE TO EACH OTHER, ENSURING THEY FIT TOGETHER AS INTENDED.

How DO YOU CREATE A TECHNICAL DRAWING FROM A 3D MopeL IN CATIA V&?

ToO CREATE A TECHNICAL DRAWING FROM A 3D MODEL, YOU SWITCH TO THE DRAFTING WORKBENCH, CREATE A NEW DRAWING
SHEET, AND THEN USE THE 'VIEWS' COMMAND TO PROJECT THE 3D MODEL VIEWS (FRONT, TOP, SIDE) ONTO THE DRAWING. YOU
CAN THEN ADD DIMENSIONS, ANNOTATIONS, AND TITLE BLOCKS AS NEEDED.

\YWHAT ARE THE IMPORTANT CONSIDERATIONS IN SHEET MeTAL DESIGN?

IN SHEET METAL DESIGN, IMPORTANT CONSIDERATIONS INCLUDE THE MATERIAL THICKNESS, BEND RADIUS, AND THE TYPES OF
OPERATIONS LIKE FLANGES, BENDS, AND CUTS. IT'S CRUCIAL TO ENSURE THAT THE DESIGN ADHERES TO MANUFACTURING
CONSTRAINTS AND STANDARDS FOR SHEET METAL FABRICATION.



\W/HAT DISTINGUISHES SURFACE DESIGN FROM PART MoDELING IN CATIA V&?

SURFACE DESIGN FOCUSES ON CREATING COMPLEX SHAPES AND FREEFORM SURFACES THAT ARE NOT NECESSARILY SOLID, WHILE
PART MODELING IS USED FOR CREATING SOLID GEOMETRY. SURFACE DESIGN TOOLS ALLOW FOR ADVANCED MANIPULATION OF
CURVES AND SURFACES FOR AESTHETIC AND AERODYNAMIC SHAPES.

CAN YOU EXPLAIN THE CONCEPT OF CONSTRAINTS IN THE SKETCHER \X/ ORKBENCH?

CONSTRAINTS IN THE SKETCHER W/ ORKBENCH ARE USED TO CONTROL THE GEOMETRY OF YOUR SKETCHES. THEY CAN BE
GEOMETRIC (LIKE PARALLELISM, TANGENCY) OR DIMENSIONAL (LIKE LENGTH OR ANGLE), AND THEY HELP ENSURE THAT THE SKETCH
BEHAVES PREDICTABLY WHEN CHANGES ARE MADE, MAINTAINING DESIGN INTENT.

\WHAT IS THE IMPORTANCE OF PARAMETRIC DESIGN IN CATIA V5?

PARAMETRIC DESIGN IN CATIA V5 ALLOWS USERS TO DEFINE RELATIONSHIPS AND DIMENSIONS THAT AUTOMATICALLY ADJUST
WHEN CHANGES ARE MADE. THIS FEATURE ENHANCES DESIGN FLEXIBILITY, REDUCES ERRORS, AND STREAMLINES THE DESIGN
PROCESS, ESPECIALLY WHEN DEALING WITH COMPLEX ASSEMBLIES OR VARIATIONS.

How CAN USERS OPTIMIZE THEIR WORKFLOW IN CATIA V5's various
\WORKBENCHES?

USERS CAN OPTIMIZE THEIR WORKFLOW BY UTILIZING KEYBOARD SHORTCUTS, CUSTOMIZING TOOLBARS, AND USING TEMPLATES

FOR SKETCHES AND DRAWINGS. ADDITIONALLY, ORGANIZING PARTS AND ASSEMBLIES LOGICALLY, AND USING THE ‘ProDUCT
STRUCTURE' FEATURE CAN HELP STREAMLINE THE DESIGN PROCESS ACROSS DIFFERENT W ORKBENCHES.
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