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[bookmark: _Toc12543347]Preface 
The experiments to be performed in a laboratory should ideally be designed in such a way as to reinforce the understanding of the basic principles as well as help the students to visualize the various phenomenon encountered in different applications. 
The objective of this manual is to familiarize the students with practical skills, measurement techniques and interpretation of results. It is intended to make this manual self-contained in all  respects,  so that  it  can  be  used  as  a  laboratory  manual.  In all the experiments, the relevant theory and general guidelines for the procedure to be followed have been given. 
It is suggested that the students should complete the computations, is the laboratory itself.  However the students  are  advised  to  refer  to  the  relevant  text  before interpreting the results and writing a permanent discussion. The questions provided at the end of each experiment will reinforce the students understanding of the subject and also help them to prepare for viva-voce exams.
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[bookmark: _Toc12543348]General Instructions to Students 
· The purpose of this laboratory is to reinforce and enhance your understanding of the fundamentals of Creo. The experiments here  are  designed  to  demonstrate  the  applications  of  the  Creo-Parametric Modelling  and  to  provide  a  more  intuitive  and  physical  understanding  of  the theory. The main objective is to introduce a variety of classical experimental and diagnostic techniques, and the principles behind these techniques. This laboratory exercise  also  provides  practice  in  making  engineering  judgments,  estimates  and assessing the reliability of your measurements, skills which are very important in all engineering disciplines. 
· Actively  participate  in  class  and  don’t  hesitate  to  ask  questions.  Utilize the teaching assistants. You should be well prepared before coming to the laboratory, unannounced questions may be asked at any time during the lab. 
· Cell phones are not allowed inside the laboratory. 
· Wish you a nice experience in this lab
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[bookmark: _Toc12543349]List of Experiments 
	Experiment No.
	Description

	Experiment No. 1
	Understanding the GUI of the Creo Parametric software and learning to draw the line types, rectangle types, circle and arc command

	Experiment No. 2
	Drawing the ellipse, spline, fillet, chamfer, text, offset and pallets commands, their types and demonstrating the effects of various constraints on them

	Experiment No. 3 
	Understanding the application of construction centerline, construction point, mirror, divide, delete segment and Rotate Resize

	Experiment No. 4
	Understanding and applying the types of various constraints and different applications of normal dimension command

	Experiment No. 5
	Understanding the GUI of part module and demonstrating the extrude and revolve command and its various extent/depth addition or removal options 

	Experiment No. 6
	Demonstrating and applying the simple sweep and helical sweep command and their applications

	Experiment No. 7
	Demonstrating and applying the swept blend and blend command and their applications

	Experiment No. 8
	Demonstrating and applying the Hole command and its types, round, chamfer and draft commands.

	Experiment No. 9
	Demonstrating and applying the shell, Rib and pattern commands and its types, round, chamfer and draft commands.

	Experiment No. 10
	Drawing various simple 3D solid models demonstrating the application of extrude, revolve, round, chamfer, 3D pattern and datum commands.

	Experiment No. 11
	Drawing various complex 3D solid models demonstrating the application of sweep, blend, shell, rib types and/or other datum feature.

	Experiment No. 12
	Demonstrating the assembly environment by assembling parts for various mechanisms and their motion simulation.











1. [bookmark: _Toc441510147][bookmark: _Toc12543350][bookmark: _Toc441510148]LAB SESSION 1
Understanding the GUI of the Creo Parametric software and learning to draw the line types, rectangle types, circle and arc command
[bookmark: _Toc12543351]Learning Objective:
[bookmark: _GoBack]At the end of this study, the student will be able to: 
· Draw any type of sketch for any 3D model.
· Apply different constraints and control the sketch drawn.
· Dimension the sketches drawn as required.
[bookmark: _Toc441510149][bookmark: _Toc12543352]Apparatus
PC with Creo Parametric 2.0 or 3.0 installed
[bookmark: _Toc441510150][bookmark: _Toc12543353]Related theory
Various tutorials and instructions during lab sessions will be covering all theoretical concepts applied.
[bookmark: _Toc12543354]Experimental procedure:
Line Command, has two types, Line chain and Line tangent. Line chain draws various continuous line segments whereas where line tangent requires at least two arcs or circles combinations thereof must be existing. As such it cannot be drawn independently for a given specified length.
[image: ]
Figure 1‑1 Line chain and Line tangent


Rectangle Command, has four types, Corner, slanted, centre and parallelogram as its type. Corner rectangle has total four constraints (two horizontal and two vertical constraints. All four constraints are independent of each other). Slanted rectangle is a rectangle whose sides are not parallel to the principal or x and y-axis directions. It has two sets of constraints parallel1, parallel2 and one perpendicular constraint. Centre rectangle type is always drawn from the centre which is the intersection of its diagonals which are shown as construction lines. This type of rectangle is used where it is required its centre to be located at any given point on a line or on the centre of a circle. Parallelogram is like a slanted rectangle with missing its perpendicular constraint. Below are shown all four types.
[image: ]
Figure 1‑2 Rectangle types. (Tope-left: Corner Rectangle, Top-right: Slanted rectangle, Bottom-left: Centre rectangle,   Bottom right: Parallelogram)

Circle Command, has four types, Centre and point, concentric, 3-point and 3-tangent as its type. Centre and point circle is drawn simply by specifying its centre and its radius. Concentric type circle requires at least on arc or circle should be existing prior to concentric circle command. If there are total even number of concentric circles then innermost ring will be hollow or not shaded loop. If there are odd number of circles then innermost ring will be hollow or not shaded. 3-point circle type is specified by two end points and the third point controls the size or radius of the 3point circle. If third point is more non-collinear with the previously drawn two points, then circle of more curvature and lesser radius of curvature will be drawn, if third point is more collinear with the previously drawn two points then more flat circle of with les curvature an more radius of curvature will be drawn.  3-tangent circle requires any combination of three tangent entities like three non collinear nonparallel lines, 3 arcs, 3 circles or combinations thereof.3 tangent constraints are applied when it’s drawn.


[image: ]
Figure 1‑3 Circle types. (Tope-left: centre and point type circle, Top-middle: Even concentric circles, Top-right: Odd concentric circles,   Bottom left: 3point circle-3rd point more collinear Bottom-middle: 3point circle-3rd point more non-collinear Bottom right: 3 tangent circle)
Arc Command, has 5 types, 3-point/tangent end, centre and ends, 3-tangents, concentric and conic arc as its type. 3-point/tangent end same command is used for both of its types. 3 point arc can be drawn independently. First 2 points are drawn which are the ends of the arc. 3rd point controls the size of the arc and whether arc is of included angle or excluded angle with the previously drawn two points. If 3rd point is midway of previously drawn two points then included angle arc is drawn and if 3rd point is on either sides of the two points drawn then excluded arc is drawn. In addition curvature and radius of curvature of the arc drawn is controlled by 3rd point in the same way as in the 3 point circle. If tangent end arc is started, it requires at least on existing line or arc must do exist before tangent end arc can be drawn. This type of arc is tangent at the start point of the previous end of the line or arc. It is controlled by the user whether he want to initiate 3point or tangent end arc type. A small circle divided into four parts; two on the either sides of the end of the existing line or arc and two parts on the side-wise of the ends of the existing arc or circle. If the cursor is passed through the front or back ends parts of the divided circle then tangent end arc is drawn whereas if cursor is passed through the side-wise parts then 3point arc is formed. Centre and ends type arc behaves like the centre and point type circle with the difference that only arc is drawn instead of its circle. 3 tangent arc behaves like 3-tangent circle but only arc is drawn instead of circle. Concentric arc is drawn like the concentric circles command, conic arc draw parabolic or hyperbolic type of arc.

[image: ]
Figure 1‑4 Arc types. Various types as described





















2. [bookmark: _Toc12543355]LAB SESSION 2
Drawing the ellipse, spline, fillet, chamfer, text, offset and pallets commands, their types and demonstrating the effects of various constraints on them
2.1 [bookmark: _Toc12543356]Learning Objective:
At the end of this study, the student will be able to: 
· Draw any type of ellipse, spline, fillet, chamfer, text, offset and pallets.
2.2 [bookmark: _Toc12543357]Related theory
Various tutorials and instructions during lab sessions will be covering all theoretical concepts applied.
2.3 [bookmark: _Toc12543358]Experimental procedure:
Ellipse Command, has two types; centre and axis ellipse and axis ends ellipse. Axis ends ellipse is drawn by first specifying the ends of an axis whose centre becomes the centre of ellipse and then 3rd point specifies the major or minor axis
Spline command, it is smooth curve drawn through randomly specified points on the screen or any given points on a drawn geometry.
Fillet and chamfer both these have two important types; for fillet circular and circular trim type and for chamfer the chamfer and chamfer trim type. In trim types the traces of original lines from the vertex point to the chamfer or fillet point are trimmed away whereas in simple circular or simple chamfer type the traces are shown in construction mode which provide further controls.
[image: ]
Figure 2.3‑1 fillet and chamfer types. 
Text command, is used for adding text for parts various manufacturing companies’ logos and other brands. The text can be created and controlled using a text dialogue box and can also be along the arcs or splines.
[image: ]
Figure 2.3‑2 straight line text and text placed along a curve.

Offset command has single, chain and loop of its types
[image: ]

Delete segment, mirror, divide and rotate Resize command are editing commands. Delete segments is for trimming and deleting, mirror uses symmetric constraint in fact, divide splits up the single object in to multiple objects etc.
Normal dimension command is used for dimensioning  


2.4 [bookmark: _Toc12543359]Specimen Calculation 
NA
2.5 [bookmark: _Toc12543360]Statistical Analysis
NA
2.6 [bookmark: _Toc441510157][bookmark: _Toc12543361]Conclusion:
Not applicable.























3. [bookmark: _Toc12543362]LAB SESSION 3
[bookmark: _Toc12543363]Understanding the application of construction centerline, construction point, mirror, divide, delete segment and Rotate Resize 
3.1 [bookmark: _Toc12543364]Learning Objective:
At the end of this study, the student will be able to: 
	· Apply construction centerline, construction point, mirror, divide, delete segment and Rotate Resize  commands


3.2 [bookmark: _Toc12543365]Apparatus
PC with Creo Parametric 2.0 or 3.0 installed.
3.3 [bookmark: _Toc12543366]Related theory
Various tutorial and Lab instructions

3.4 [bookmark: _Toc12543367]Experimental procedure:
Construction centerline:-
		It is used to do various operation in drawing sketches and 3D models. Construction centerline when drawn in the sketching area, when clicked OK on the top bar, it disappears. We have to edit it again or order to view it. 
[image: ]
[image: ]
Construction point:- 
		It is also similar to the construction centerline purpose. Instead of the line, it is a point which can be used and put on the sketch for the help. When clicked OK, it vanishes and is shown again when editing is done. 
[image: ]                                       
[image: ]
Mirror command:-
		This function of this command is just like the mirror in the daily life. It exactly produces the same reflection as we have drawn. Just we need to do is select an axes and creo will produce exact the other half about that axes. Following images show how it works with procedure. 
[image: ]
1. First, we have drawn a “CENTER AND ENDS ARC” i.e. a semi circle.
2. Construction centerline is drawn at the center of the arc.
3. Now, the arc is selected and then mirror command button in the editing box is clicked. 
4. Then click the construction centerline because we want to mirror arc about that axes. Now, we have our required object which is complete circle. 
Divide command:-
		This command is used to divide objects into any number of desired parts. We take an example of a simple line to demonstrate divide command. 
1. First we make a line. 
2. Then go to editing toolbox and hover over the line. And click left mouse button to divide at any location on the line. 
3. First, there was a single constraint “H” on the line and after dividing, two constraints “H” represents that line is divided into two parts. It can be further subdivided depending upon our need. 
[image: ]
[image: ]
Delete segment:-
		This command is used to delete objects. Following are the steps that demonstrate this command:-
1. Draw a rectangle.
2. Then go to the editing box and select button of “DELETE SEGMENT”.
3. Then hover over any edge of rectangle and click the left mouse button. That side is deleted. Similarly, it can be used in various other sketches for different purposes. 
[image: ]
[image: ]
Rotate and resize:-
		This command is used to move the object from its position and to rotate it through any angle. Following steps show how to perform this command:-
1. Draw rectangle. Select it.
2. Go to the editing box and click “ROTATE RESIZE”.
3. There is a dot at the center of the rectangle. Click left mouse button at it and drag. The rectangle will move.
4. At the top right corner, there is a rounded arrow. Its function is to rotate the rectangle about its center. 
[image: ]
[image: ]


4. [bookmark: _Toc12543368]LAB SESSION 4
[bookmark: _Toc12543369]Understanding and applying the types of various constraints and different applications of normal dimension command 
4.1 [bookmark: _Toc12543370]Learning Objective:
At the end of this study, the student will be able to: 
	· Apply various constraints and different applications of normal dimension command


4.2 [bookmark: _Toc12543371]Apparatus
PC with Creo Parametric 2.0 or 3.0 installed.
4.3 [bookmark: _Toc12543372]Related theory
Various tutorial and Lab instructions

4.4 [bookmark: _Toc12543373]Experimental procedure:

Vertical constraint:-
		This constraint is used to make lines vertical. 
1. Draw a line. 
2. Go to the constraint toolbox and click on the vertical constraint.
3. Click on the line. The line will become vertical with “V” letter showing vertical constraint is applied to it.
[image: ][image: ]
Horizontal constraint:-
		This constraint is used to make the lines horizontal.
1. Draw a line.
2. Go to the constraint toolbox and click horizontal constraint. 
3. Go to the line and click it. It will become horizontal with letter “H” showing that horizontal constraint is applied to it.
[image: ][image: ]
Perpendicular constraint:-
		This constraint is used to make lines perpendicular to one another.
1. Draw two lines. Go to the constraint toolbox and select perpendicular constraint. 
2. Click on both the lines. They will become perpendicular to one another with the perpendicular symbols on both. 
                          [image: ][image: ]






Tangent constraint:-
		This command is used to make two entities tangent to one another. 
1. Draw a circle and a vertical line.
2. Go to the constraint toolbox and click “TANGENT” constraint. 
3. Now, click on the circle as well the line. The line will become tangent to the circle. 
[image: ][image: ]
Midpoint constraint:-
		This constraint is used to place a point on the middle of the arc or line or also can put one end of the line to the center of another line. 
1. Draw two lines at any orientation closer to one another.
2. Go to the constraint toolbox and click midpoint constraint.
3. Now, select one end of a line while the whole another line. That end will exactly meet the midpoint of another line.
[image: ][image: ]
Co-incident command:-
		This command is used to make two entities collinear or co incident to one another.
1. Draw two construction centerlines one horizontal and another vertical.
2. Also draw a circle.
3. Now go to the constraint toolbox and select coincident.
4. Now click the vertical centerline and then click the center of circle. The circle will become coincident to the vertical centerline.
5. Then, click the horizontal centerline and click the centerline. The circle also becomes coincident to the horizontal centerline.
[image: ][image: ][image: ]
Symmetric Constraint:-
		This constraint is used to make two points, entities or line symmetric about a centerline. 
1. Draw two lines of any length and at any angles in front of each other.
2. Draw a centerline. 
3. Select symmetric constraint from the constraint toolbox.
4. First, select the upper two end points of lines and then the centerline. The upper two ends will become symmetric to one another about that centerline.
5. Similarly, select lower end points and then the centerline. They would become symmetric too.
[image: ][image: ][image: ]
Equal constraint:-
		This is used to make two entities of equal magnitude.
1. Draw two lines and two circles of unequal magnitude. 
2. Select equal constraint.
3. First select lines. They will become equal. 
4. Now select two circles. They will also become of the same magnitude. 
[image: ][image: ][image: ][image: ]
Parallel constraint:-
		This constraint is used to make two lines parallel to each other.
1. Draw two lines at unequal angles.
2. Select parallel constraint and then select two lines.
3. They will become parallel.
[image: ][image: ]
Normal command:-
		This command is used to give dimensioning either angular, linear or that of the circle.
· First figure shows distance between two points.
· Second figure shows vertical and horizontal dimension.
· Third figure shows linear dimensions.
· Fourth figure shows interior angular dimension
· Fifth figure shows exterior angular dimension.
· Sixth figure shows reflexive angular dimension.
· Next three figures show linear, radial and diameter dimension respectively. 


 [image: ]                                          [image: ]

[image: ]                            [image: ]
[image: ]                                      [image: ][image: ]                                          [image: ][image: ]












5. [bookmark: _Toc12543374]LAB SESSION 5
[bookmark: _Toc12543375]Understanding the GUI of part module and demonstrating the extrude and revolve command and its various extent/depth addition or removal options 
5.1 [bookmark: _Toc12543376]Learning Objective:
At the end of this study, the student will be able to: 
	· Apply the extrude and revolve command and its various extent/depth addition or removal options


5.2 [bookmark: _Toc12543377]Apparatus
PC with Creo Parametric 2.0 or 3.0 installed.
5.3 [bookmark: _Toc12543378]Related theory
Various tutorial and Lab instructions

5.4 [bookmark: _Toc12543379]Experimental procedure:

Demonstration of Graphical User Interface:-
		First we start with the model tree. It is a column on the left side of the screen which contains three planes to perform commands. It has RIGHT, TOP and FRONT planes for sketching, modeling and other related operation etc.
[image: ]
Secondly, we come into the working space where sketches are drawn actually. There are three planes mutually perpendicular to each other and by default the orientation is STANDARD ORIENTATION which shows the isometric view of the planes. Then, there is a status bar at the top of the working space, which has option to show and hide axis, datum planes etc and controlling views of sketching as well. 
[image: ]


To display upon which particular plane we are working on, then we go to VIEW and in the SHOW toolbox, there is PLANE TAG DISPLAY button. When we click it, we have our planes labeled. 
[image: ]

Extrude command:-
	This command is used to make 3D object from 2D sketch. 
It has two types.
1. Symmetric
2. Blind
In symmetric extrude, when we increase length from one side then it is increased by the same amount on the other side. The two white dots on the object represents that the object will increase in both directions. 
[image: ]
In blind extrude, object thickness will be increased only on one side. There is only one white dot on the object which shows that object’s thickness will only be increased in one direction. 
[image: ]
Next is the material removal on this object. We do OK this extruded object, then select its front face and do sketching. Then draw a circle on the front face, and OK the sketch then extrude. There is an option on extrude bar to remove material. Click it and the material will be removed from the rectangular object.
[image: ] 






Revolve command; has two techniques, using external sketching and using internal sketching techniques. Extent of depth is controlled by angular depth.
[image: ]
Figure 0‑1 Revolve command 




6. [bookmark: _Toc12543380]LAB SESSION 6
[bookmark: _Toc12543381]Demonstrating and applying the simple sweep and helical sweep command and their applications 
6.1 [bookmark: _Toc12543382]Learning Objective:
At the end of this study, the student will be able to: 
	· Apply the simple sweep and helical sweep command and their applications 



6.2 [bookmark: _Toc12543383]Apparatus
PC with Creo Parametric 2.0 or 3.0 installed.
6.3 [bookmark: _Toc12543384]Related theory
Various tutorial and Lab instructions

6.4 [bookmark: _Toc12543385]Experimental procedure:

Sweep command; has two types, simple and helical sweep. In simple sweep a cross-section is swept along a path which is called a trajectory whereas in helical sweep a helix is formed. Helical sweep is the combination of revolve and simple sweep command actually.
[image: ]
Figure 6‑1 isometric view of simple sweep application
      [image: ]

Figure 6‑2 simple sweep (isometric and front view (on right)
Helical sweep creates left or right handed helix
[image: ]
Figure 6‑3 helical sweep










7. [bookmark: _Toc12543386]LAB SESSION 7
[bookmark: _Toc12543387]Demonstrating and applying the swept blend and blend command and their applications 
7.1 [bookmark: _Toc12543388]Learning Objective:
At the end of this study, the student will be able to: 
	· Apply the swept blend and blend command and their applications 



7.2 [bookmark: _Toc12543389]Apparatus
PC with Creo Parametric 2.0 or 3.0 installed.
7.3 [bookmark: _Toc12543390]Related theory
Various tutorial and Lab instructions

7.4 [bookmark: _Toc12543391]Experimental procedure:
Blend Sections
Blended surfaces are created between the corresponding sections. Figure 14.2 shows a parallel blend for which the section consists of several subsections. Each segment in the subsection is matched with a segment in the following subsection; to create the transitional surfaces; Creo Parametric connects the starting points of the subsections and continues to connect the vertices of the subsections in a clockwise manner. By changing the starting point of a blend subsection, you can create blended surfaces that twist between the subsections. The default starting point is the first point sketched in the subsection.
[image: ]

8. [bookmark: _Toc12543392]LAB SESSION 8
[bookmark: _Toc12543393]Demonstrating and applying the Hole command and its types, round, chamfer and draft commands.
8.1 [bookmark: _Toc12543394]Learning Objective:
At the end of this study, the student will be able to: 
	· Apply the swept blend and blend command and their applications 



8.2 [bookmark: _Toc12543395]Apparatus
PC with Creo Parametric 2.0 or 3.0 installed.
8.3 [bookmark: _Toc12543396]Related theory
Various tutorial and Lab instructions

8.4 [bookmark: _Toc12543397]Experimental procedure:
Hole, round and chamfer commands; belong to engineering area, hole command includes counter bore and countersunk type holes in addition to simple drilled hole. Round makes 3D fillets, and chamfer maker chamfered or slanted edges. 
[image: ]
Figure 8‑1 hole, round and chamfer command applied on a simple extruded cube.
Draft and shell commands; belong to engineering area, Draft is used for tapering the faces of a model whereas shell command is used to make thin-walled models having uniform or non-uniform thickness. 
[image: ]
Figure 8‑2 Draft and shell features applied to a simple cube.

Hole command details:
1. We will draw a rectangle in sketch, then we will extrude it to have a block, the block is demonstrated in the screenshot below
[image: ]
2. The next step is to demonstrate the hole command for this we will select the hole command , the procedure is demonstrated in the screenshot below, the arrow shows the hole command tab.
[image: ]




3. After opening the hole command, we will have no plane where we will place the hole, for this we will open the placement tab. As the red color of the tab shows we have no placement plane selected yet. 
[image: ]


4. After opening the tab, we have to select the plane, the box shows that , after that we have to select the offset references, it should be made clear that the offset reference planes should be perpendicular to the placement plane. The offset references can be selected by dragging the green boxes to the planes perpendicular to the placement plane.  
[image: ]






5. The hole is achieved by doing all the procedures, after that in order to have a drill hole select the tab as shown in the screenshot, 2nd screenshot shows the selection of the drill hole tab.

[image: ] 








[image: ]






6. The next step is to have a countersink in the hole for this step select the countersink tab,
The shape tab will demonstrate the shape and the dimension of the countersink, we can change the dimensions of the different parameters in this shapes tab
[image: ]
7. The next step is to have a counter-bore in the hole for this step select the counter-bore tab,
The shape tab will demonstrate the shape and the dimension of the countersink, we can change the dimensions of the different parameters in this shapes tab
[image: ]




Round command:
1. First, we select the round command from the tab 
[image: ]
2. The round ribbon will be opened and the sets tab will be colored red because no sets of planes have been selected yet
[image: ] 









3. After selecting the sets tab, we will select the plane, the selected plane will be shown and will demand another plane surface.
[image: ]
4. The one thin to consider in the round command is to ctrl select the next plane, and it also be made sure that the plane should perpendicularly intersect each other
[image: ]
5. The next thing to change is the radius of the rounding edge, the radius tab is next to the references tab
[image: ] 

6. The other method to round the edge is by selecting the edge of the cube, the following screenshot demonstrate that
[image: ]

Chamfer command:
1.  First, we select the chamfer command from the tab 
[image: ]



2. The chamfer ribbon will be opened and the sets tab will be colored red because no sets of planes have been selected yet
[image: ]
3. After selecting the sets tab, we will select the plane, the selected plane will be shown and will demand another plane surface.
[image: ]

4. The one thing to consider in the chamfer command is to ctrl select the next plane, and it also be made sure that the plane should perpendicularly intersect each other
[image: ]

5. The next thing to change is the D of the chamfered edge, the radius tab is next to the references tab
[image: ]
6. The other method to round the edge is by selecting the edge of the cube, the following screenshot demonstrate that

7. Some changes in the value of D can be made demonstrated in following screenshots

[image: ][image: ] 
Draft command:
1. First, select the draft command from the tab 
[image: ]





2. Now the ribbon is open, the references tab is red, because the surfaces have to be selected 
[image: ]
3. Now after opening the references select the draft surfaces 
[image: ]












4. Select on surface and ctrl select the other surface by using the pick from list option
[image: ]





5. The next step is to select the draft hinge around which the draft surfaces will be formed, one thing should be considered first that the surfaces planes should be parallel to have draft surfaces, the hinge will control the angle of the draft surfaces
[image: ]










6. The demonstration of draft surfaces in following screenshot
[image: ]
7. Select ok 
8. For further draft surfaces select the draft from model tree and edit the draft command
[image: ]








9. After edit, select the non-drafted surfaces by ctrl selecting them, the draft surfaces will be formed on all the planes 
· step 1
[image: ]
· step2

[image: ]
· step 3
[image: ]

10.  now by changing the hinge angle we can achieve different draft forms or can remove the draft surfaces
[image: ]


9. [bookmark: _Toc12543398]LAB SESSION 9
[bookmark: _Toc12543399]Demonstrating and applying the shell, Rib and pattern commands 
9.1 [bookmark: _Toc12543400]Learning Objective:
At the end of this study, the student will be able to: 
	· Apply the shell, Rib and pattern commands



9.2 [bookmark: _Toc12543401]Apparatus
PC with Creo Parametric 2.0 or 3.0 installed.
9.3 [bookmark: _Toc12543402]Related theory
Various tutorial and Lab instructions

9.4 [bookmark: _Toc12543403]Experimental procedure:
Step 1: 
[image: ]Draw the profile on the Front Plane with the help of Sketch Command. This command is easy to draw with the help of Rectangle command. After that click on OK and the sketch is created.

Step 2: 
[image: ]Draw the Extruded Surface with the Help of Extrude Command. As shown in figure


Step 3: 
[image: ]After Making Extruded surface click on SHELL COMMAND from top ribbon. And Click on the surface to be shell. As show in Figure. 









[image: ]
Step  4: 
[image: ]We can draw more that one surface as shell by clicking on CTRL Key.


Step 5:
[image: ]After Drawing the Shell Command we will go towards RIB COMMAND and then for rib we will take a DATM PLANE on the shell surface. 	As shown in figure.
	
Step 6:
Draw the sketch on the newly generated DTM plane, and make sure that the geometry remains inside the shell.
[image: ]









Step 7:
[image: ]Now click on Trajectory Rib from the Rib command. 

Step 8:
[image: ]Now this our required Geometry generated by the help of RIB COMMAND.
Step 9:
Now PROFILE RIB, For this we will draw a new DTM plane on any side of Shell. And give a proper transition space.[image: ]

Step 10:
Now, for this we will draw a new sketch and after drawing we will co-incident its edges with a lower plane.
[image: ]










Step 11:
Now click on the Profile RIB and then the required shape will be made.
[image: ]

Step 12:
[image: ]Our REQUIRED Profile rib is this.

Trajectory commands; belong to engineering area, having two types; trajectrory and profile ribs is used for creating thin models such lids and capping parts e.g. casing or backe cover of cell phone etc.

[image: ]
Figure 9‑1 Trajectory and profile rib
Pattern commands; belong to editing area, is used for 3D pattern.
[image: ]
Figure 9‑2 Pattern along a curve
9.5 [bookmark: _Toc12543404]Specimen Calculation 
N/A
9.6 [bookmark: _Toc12543405]Statistical Analysis
NA
9.7 [bookmark: _Toc12543406]Conclusion:
NA


10. [bookmark: _Toc12543407]LAB SESSION 10
[bookmark: _Toc12543408]Drawing various simple 3D solid models demonstrating the application of extrude, revolve, round, chamfer, 3D pattern and datum commands.
10.1 [bookmark: _Toc12543409]Learning Objective:
At the end of this study, the student will be able to: 
	· Demonstrate extrude, revolve and various datum feature commands successfully.
· Draw 3D models involving extrude and revolve


10.2 [bookmark: _Toc12543410]Apparatus
PC with Creo Parametric 2.0 or 3.0 installed
10.3 [bookmark: _Toc12543411]Related theory
Various tutorials and lab instructions.
10.4 [bookmark: _Toc12543412]Experimental procedure:
Suppose we are given the following 3D model involving extrude command.

[image: ]
Figure 10‑1 Sample 3D model involving Extrude command (Dimensions in Millimetres)
Step1: Draw the profile highlighted as 1 encircled as  red and extrude it to a depth of 15 mm. Draw profile on right datum plane.
[image: ]
Figure 10‑2 Sketch for extrude portion 1.
[image: ]
Figure 10‑3 Extruded 3d model for portion 1.
Step2:  Draw the profile highlighted as 2 encircled as green and extrude it to a depth of 45 mm. Draw profile on highlighted face as 4 as shown in figure below.
[image: ]
Figure 10‑4 Face for extrude of portion 2.
Resulting profile drawn is as shown in figure below.
[image: ]
Figure 10‑5 profile for portion 2.
For extrusion depth for portion 2, extrude to the point option is selected.
[image: ]
Figure 10‑6 after extrusion of portions 1 & 2.
Step3:  Draw the profile highlighted as 3 encircled as blue and extrude it to a depth of 15 mm. Draw profile on back face of the extrusion. To select this face, use pick from list by placing cursor near the back face.
[image: ]
Figure 10‑7 ‘ Pick from list dialogue’ for selection of back face
Profile for portion 3 is shown in figure below.
[image: ]
Figure 10‑8 Profile for portion 3

Final resulting model is shown in figure below. 
[image: ]
Figure 10‑9 Finished model

10.5 [bookmark: _Toc12543413]Observations & Calculations
[bookmark: _Toc12543414]N/A
10.6 [bookmark: _Toc12543415]Specimen Calculation 
N/A
10.7 [bookmark: _Toc12543416]Statistical Analysis
NA
10.8 [bookmark: _Toc12543417]Conclusion:
NA
























11. [bookmark: _Toc12543418]LAB SESSION 11
[bookmark: _Toc12543419]Drawing various complex 3D solid models demonstrating the application of sweep, blend, shell, rib types and other advanced surface commands.
11.1 [bookmark: _Toc12543420]Learning Objective:
At the end of this study, the student will be able to: 
	· Draw various complex 3D solid models demonstrating the application of sweep, blend, shell, rib types and other advanced surface commands.


11.2 [bookmark: _Toc12543421]Apparatus
PC with Creo Parametric 2.0 or 3.0 installed
11.3 [bookmark: _Toc12543422]Related theory
Various tutorials and lab instructions.
11.4 [bookmark: _Toc12543423]Experimental procedure:
Following complex parts are instructed and created:
Centrifugal compressor wheel 
Screw driver
Energy saver profile
A plastic part such as jug lid design
A sample profile for an ENERGY saver
Step1: Draw the profile highlighted as 1 encircled as  red and extrude it to a depth of 15 mm. Draw profile on right datum plane.
[image: ]
Figure 11‑1 Sketch for left helix.
Step2: Draw the profile for right helix. Use project and mirror command for it. Result is shown as below.
[image: ]
Figure 11‑2 for right helix
Isometric of the resulting trajectory is shown as below.
[image: ]
Figure 11‑3 after setting filters off isometric mode.
Datum axis is necessary for helical sweep so it must be drawn.
[image: ]
Figure 11‑4 Datum axis drawn
Launch helical sweep command and draw sweep x-section for left part of helix. Pitch is set 4*wire dia whereas wire dia here is 15 mm.
[image: ]
Figure 11‑5 left part of helical sweep
Resulting helical sweep after applying to next part is shown as below.
[image: ]
Figure 11‑6 right part completed.
Isometric mode is shown as below
[image: ]
Figure 11‑7 isometric mode of both helical sweeps
Use datum curve command to smooth joint the two helical sweeps. Result is shown a sbelow
[image: ]
Figure 11‑8 Final finished part (isometric view)



11.5 [bookmark: _Toc12543424]Observations & Calculations
[bookmark: _Toc12543425]N/A
11.6 [bookmark: _Toc12543426]Specimen Calculation 
N/A
11.7 [bookmark: _Toc12543427]Statistical Analysis
NA
11.8 [bookmark: _Toc12543428]Conclusion:
NA


























12. [bookmark: _Toc12543429]LAB SESSION 12
[bookmark: _Toc12543430]Demonstrating the assembly environment by assembling parts for various mechanisms and their motion simulation.
12.1 [bookmark: _Toc12543431]Learning Objective:
At the end of this study, the student will be able to: 
	· Be properly know the assembly module and its basic important assembly relations


12.2 [bookmark: _Toc12543432]Apparatus
PC with Creo Parametric 2.0 or 3.0 installed
12.3 [bookmark: _Toc12543433]Related theory
Various tutorials and lab instructions.
12.4 [bookmark: _Toc12543434]Experimental procedure:
Following important mechanisms were used as demonstrations and instructions
Parts creation and Assembly of 3 cylinder engine
Parts creation and Assembly of dump truck

[image: ]
[image: ]

[image: ]
[image: ]
[image: ]


[image: ]
[image: ]
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