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EXPERIMENT 1 

AIM: To draw the given figure by using AutoCAD 3D Modeling. 

 
Software Used: AutoCAD 3D Modeling 

Commands used: Line, circle, presspull, erase, move, 3D mirror and union 

Procedure: 

 To start new drawing, click on down arrow beside New and select acadiso.dwt 

 To change to 3D Modeling, click on gear icon and select 3D Modeling option. 

 Click on unsaved view and select SE Isometric. 

 Shift UCS icon to left bottom corner by typing UCSICON and selecting “No Origin” option. 

 To change UCS, click on world, and select Right. 

 To start drawing, select line. Type 0,0 to start from origin. Keep Ortho ON. If not press F9 to make it ON. 

 Complete half of the right side of the diagram with dimensions given. 

 

 To convert the shape into 3D, select presspull option and click inside the diagram. 

 Move the cursor in left side and give the distance of 50 mm. 

 To see the figure in 3D shaded view, click on 2D wireframe and click on shaded with edges.  

 

 To create a cut of rectangle, change the UCS to top. 

 Draw a rectangle of 20 mm X 5 mm outside of the figure. 

 Place the rectangle at the mid-point by using Move command. 
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 Make a groove of the rectangle for a depth of 25 mm. 

 Orbit the object by pressing shift and middle mouse button and keep the object in a convenient position. 

 

 To remove the excess material, select presspull, select the inner vertical surface and take it outside. Ensure 

that the portion is completely outside the component.  

 Press enter to cut the material. 

 

 To remove unwanted lines, press e (Erase) and select all unwanted lines and press enter 

 To create other half of the object, select 3D Mirror, select any three corners of the plane through which the 

object has to be mirrored and press No to create the image. 
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  To join these two objects, select union command, select the two objects and press enter. 

 

 To draw the hollow cylindrical part on the top side, select circle option and choose centre point and draw 

two concentric circles of radii of 20 and 10. 

 

 Choose presspull option, click inside the smaller circle and move the cursor downwards to make a through 

hole. 

  

 Again, choose presspull option and click between two circles and give a height of 25. 

   

 The final figure is obtained. 
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PRECAUTIONS: 

 Keep ORTHO ON whenever it is required. 

 Choose appropriate plane to draw the cross-section. 

 Keep dynamic input OFF while selecting a specified point. 

 Keep only required options ON in OBJECT SNAP mode. 

 Always join any two parts with the help of a constraint. 

 Always convert any two objects into one object after joining them together. 

 Always save the work at a safe place frequently. 
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EXPERIMENT 2 

AIM: To draw the given figure by using AutoCAD 3D Modeling. 

 

Software Used: AutoCAD 3D Modeling 

Commands used: Line, circle, presspull, extrude, subtract, loft, move, erase, surfsculpt and union 

Procedure: 

 To start new drawing, click on down arrow beside New and select acadiso.dwt 

 To change to 3D Modeling, click on gear icon and select 3D Modeling option. 

 Click on unsaved view and select SE Isometric. 

 Shift UCS icon to left bottom corner by typing UCSICON and selecting “No Origin” option. 

 Draw two concentric circles of radii 15 and 25. 

 Pull the two circles to a height of 80 by using presspull command. 

 Click on 2D wireframe and click on shaded with edges. 

 
 Click world and choose front to shift UCS to front plane. 

 Draw a circle of Radius 20. 

 Draw a horizontal line of 12 (37-25) from top quadrant of the circle. 

 Draw a vertical line of 40. Join the line with a horizontal line to the bottom quadrant of the circle. 

 Trim the unwanted part of the circle. 

 Join all the parts of the segment by using join command. 

 Draw a circle of radius 10 from the same center of the semi-circle. 

 Use presspull command to convert the segment into 3D and give a length of 26 (10+6+10). 
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 Move this part to the cylinder and place it properly as shown in the figure below. 

 
 

 Orbit the object by pressing shift and middle mouse button and keep the object in a convenient position. 

 To merge two objects, click on presspull and select the face to merge into other object and give some 

distance such that the two objects are combined. 

 To make these two as a single object, join them by union command. 

 
 To create cut of 6 on the top plane, change UCS to TOP. 

 Draw a rectangle of width 6 by using Line command and join all the lines by join command. 

 
 Convert the rectangle into 3D by using Extrude command.  

 Cut the rectangular block by using subtract command.  
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 To draw rectangle at the bottom, change UCS to FRONT. 

 Draw a rectangle of 32x40. Give a width of 20 by using presspull. 

 Draw a circle of radius 20 and give the width of 40 by using presspull. 

 Join these two objects by using move command and union them. 

 Create a hole of diameter 25. 

   
 Move the part and keep it at the bottom of cylinder as shown in the figure. 

 
 To combine these two parts click on presspull and select the vertical face of the rectangle and extend the 

face into the cylinder. Union the parts. 

   
 

 To have triangular rib, change UCS to top plane and draw a rectangle of 20x10. 

 Draw a circle of diameter 50 using 2 point method as shown in the figure. 

 Explore the rectangle and extend the two sides of rectangle to touch the circle. 

 Delete the unwanted portions of rectangle and circle as shown in the figure.  



AIRCRAFT DESIGN LAB MANUAL (II-I R24) 

 

Department of Aeronautical Engineering, MRCET 
 

     
 Move the curved section to a height of 40  

 Join remaining part of rectangle to make it a single object and draw lines joining the curve to corners of the 

rectangle as shown in the figure. 

 
 To convert the section into 3D use loft command and select bottom section and top section. 

 The part whichever is made is not perfect. 

  To make it perfect, press enter and select guides and select two inclined lines. 

   
 Select the total rib by crossing window, and using Move command, place the rib at appropriate place on the 

cylinder. 

 To convert all objects into single solid object, use SURFSCULPT command and select all the objects and press 

enter. 

 Thus the final figure is obtained. 

 

PRECAUTIONS: 

 Keep ORTHO on whenever it is required. 

 Choose appropriate plane to draw the cross-section. 

 Keep dynamic input OFF while selecting a specified point. 

 Convert all single lines into polyline before converting it into 3D 

 Keep only required options ON in OBJECT SNAP. 

 Always join two parts with the help of a constraint. 

 Always convert any two objects into one object after joining them together. 

 Always save the work at a safe place frequently. 
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EXPERIMENT 3 

 

 

 

 

Software Used: AutoCAD 3D Modeling 

Commands used: Line, circle, presspull, erase, filletedge, 3D mirror and union 

Procedure: 

 As the object is axi-simmetric, it can be drawn by using Revolve option. 

 To start new drawing, click on down arrow beside New and select acadiso.dwt 

 To change to 3D Modeling, click on gear icon and select 3D Modeling option. 

 Click on unsaved view and select SE Isometric. 

 Shift UCS icon to left bottom corner by typing UCSICON and selecting “No Origin” option. 

 To change UCS, click on world, and select Right. 

 Draw the cross-section on right plane according to the dimensions. 

 Draw a vertical line at a distance of 15 as shown in the figure. 

 

 Click on extrude and select revolve option. 

 Select the cross-section, press enter and then choose object in command bar and select the vertical line 

as axis of revolution and enter 360 to rotate the object to 360o and press enter. 

 To convert into solid, click on wireframe and select solid with edges. 
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  To have round corners, choose FILLETEDGE, select the edges where the round shape is required, select 

radius option in command bar and give the radius as 5 and press enter twice. If any edge is not selected, 

change the figure to wireframe and select the edge and press enter twice. 

 To draw the protrusion of dia 20 at a height of 30, draw a vertical line of 30 and a horizontal line of 18. 

 Shift the plane to front plane. 

 Draw a circle of diameter 20 as shown in the figure. 

 

 Use Extrude to extend the circle to touch the surface of the cylinder. 

 Select 3D mirror and choose XY from command line and select any two points vertically. Choose No to 

create a mirror image. 

 Union all the parts. 

 Select circle command and draw a concentric circle of radius 15. 

 Select presspull command, and pull the circle to the other side to make a hole. 

 Remove all unwanted lines. 

 To create chamfer of 2x2, type CHAMFEREDGE, select the edge, choose distance option from the 

command line and type 2 enter and 2enter. Chamfer is created. 

 The final component is created.  

PRECAUTIONS: 

 Keep ORTHO on whenever it is required. 

 Choose appropriate plane to draw the cross-section. 

 Keep dynamic input OFF while selecting a specified point. 

 Convert all single lines into polyline before converting it into 3D 

 Keep only required options ON in OBJECT SNAP. 

 Always convert any two objects into one object after joining them together. 

 Always save the work at a safe place frequently. 
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EXPERIMENT 4 

AIM: To draw the given figure by using AutoCAD 3D Modeling. 

 

Software Used: AutoCAD 3D Modeling 

Commands used: Line, circle, presspull, erase, and union 

Procedure: 

 To start new drawing, click on down arrow beside New and select acadiso.dwt 

 To change to 3D Modeling, click on gear icon and select 3D Modeling option. 

 Click on unsaved view and select SE Isometric. 

 Shift UCS icon to left bottom corner by typing UCSICON and selecting “No Origin” option. 

 To change UCS, click on world, and select Top. 

 Draw the circles of diameters 42, 26, 64 and 36 at a distance of 100 as shown in the figure below. 

 

 To convert the cross-section into 3D, select presspull command and click in the middle part of the diagram 

and give the direction and type 12, then click between bottom two circles and give the direction and type24 

and then click between the top two circles and give the direction and type 36. 

   

 Press enter to come of the presspull command. 

 To convert this into 3D solid, click on wireframe and choose shaded with edges. 
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 To draw the triangular rib, shift the plane to Right. 

 Draw a triangular rib with a length of 47 and height of 12 at one end and height of 24 at the other end and by 

using presspull command, give a thickness of 12. 

  

 Move the rib portion to its appropriate position. 

 Orbit the figure to place it in a convenient position and use presspull command to fill up the gaps 

between two faces of the rib and cylindrical portions. 

   

 Union all the components to convert into one object. 

 To cut the key way, shift the plane to Top. 

 Draw a horizontal line from the center of the circle. Offset it to a distance of 6 on either side of the line. 

 Draw a line at a distance of 4 from the periphery of the circle and trim all the unwanted portions of the 

line. 

 

 Use presspull and click inside the portion and pull it down and give a height of 36 and press enter to cut 

the portion. 
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DIMENSIONING: 

 To give all the dimensions of the object, click view option in coordinates and  select face. 

 Click on the part for which the dimension is to be given and press enter. 

 To modify dimension style, type dimsty and make necessary changes and press set current and close 

the dialog box. 

 Keep always Y axis of the UCS in the direction of the text.  

 To draw a center line, create a new layer with center as linetype and draw center lines as shown in the 

figure. 

 

 

PRECAUTIONS: 

 Keep ORTHO on whenever it is required. 

 Choose appropriate plane to draw the cross-section. 

 Keep dynamic input OFF while selecting a specified point. 

 Convert all single lines into polyline before converting it into 3D 

 Keep only required options ON in OBJECT SNAP. 

 Always convert any two objects into one object after joining them together. 

 Always save the work at a safe place frequently. 
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EXPERIMENT 5 

AIM: To draw the given figure by using AutoCAD 3D Modeling. 

 

Software Used:  

Commands used:  

 

Procedure: 
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EXPERIMENT 6 

AIM: To draw the given figure by using AutoCAD 3D Modeling. 

 

Software Used:  

Commands used:  

 

Procedure: 
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EXPERIMENT 7 

AIM: To draw the given figure by using AutoCAD 3D Modeling. 

 

Software Used:  

Commands used:  

 

Procedure: 
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EXPERIMENT 8 

AIM: To draw the given figure by using AutoCAD 3D Modeling. 

 

Software Used:  

Commands used:  

 

Procedure: 
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EXPERIMENT 9 

AIM: To draw the Hexagonal headed bolt by using AutoCAD 3D Modeling. Assume the nominal diameter ‘D’. 

 

Software Used:  

Commands used:  

 

Procedure: 
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EXPERIMENT 10 

AIM: To draw components Universal Coupling by using AutoCAD 3D Modeling and assemble them. 

 

Software Used:  

Commands used:  

 

Procedure: 
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EXPERIMENT 11 

AIM: To draw components Universal Coupling by using AutoCAD 3D Modeling and assemble them. 

 

Software Used:  

Commands used:  

 

Procedure: 
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EXPERIMENT 12 

AIM: Design an aircraft wing of NACA 2412 series by using AutoCAD 3D Modeling. 

Software Used:  

Commands used:  

 

Procedure: 
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