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	Activity 2.3.5 – Assembly Models



Introduction

Have you ever pieced together a jigsaw puzzle? The individual puzzle pieces have to be rotated and sometimes flipped around. A piece that makes up an outside edge of the puzzle must have its flat edge flush with other pieces of that side. Pieces that have exterior protrusions must be mated to their counterpart interior recesses. The process of putting a jigsaw puzzle together is very similar to building an assembly of components in a CAD program.
Equipment

· Computer with 3D CAD solid modeling software
· Engineer’s notebook

· Your Arbor Press part files

· CAD files:

· Base
· Wedge
· Wedge Screw
· Part_12a
· Part_12b
Procedure

In this activity, you will develop your knowledge of CAD assembly modeling by first practicing on a relatively simple mechanical device called a Jack Lift. This will include performing an interference analysis to determine if any unnecessary overlaps occur between the various components. You will then apply your skills to the assemblage of the Arbor Press components that you have modeled. 
1. Create a new assembly file titled Jack Lift and save it to your student folder.
2. Place the Base component into the assembly. This component will be grounded and, therefore, locked in space. Next, place the Wedge and Wedge Screw components into the assembly.
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3. Apply a tangent constraint to the neck of the Wedge Screw component (selection shown in blue) and one of the vertical walls of the open slot on the Base component (selection shown in green).
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4. Apply a mate constraint to the back face of the Base component (selection shown in blue) and the circular face on the underside of the Wedge Screw’s head.
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5. Apply a mate constraint to the bottom face of the Wedge component (selection shown in blue) and the top angled face on the Base component (selection shown in green).
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6. Apply a mate constraint between the center axis of the threaded hole in the Wedge component (selection shown in blue) and the center axis of the Wedge Screw component (selection shown in green).
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7. Apply a flush constraint to the front faces of the Wedge component (selection shown in blue) and the front face of the Base component (selection shown in green).
[image: image7.png])T FOR RESALE - [Assembly1]

[ ] autodesk Inventor Profes
B9 Fle Edit View Insert Format Tools Convert Applcations Window Web Hep | @ B 4+

Model ~

¥ i v | “passembly View ¥

@ Assemblyl

63 edge_Screw:1
origin
[ work Axis1
[ work Planel
of Tangent:1
of Mate:1
o Mate:3
3 Rotation,Translation:1 (0,111 in)
269 tedge:1
origin

o Mate:2
o Mate:3
Bl Flush:1
3 Rotation,Translation:1 (0,111 in)

A

Ready

2_Lesson2_wara.. |

12_Activity2_3_6,

[ autodesk tnven...

start| | ) Lessonz_sparame,

Place Constraint EE|
Assembly | iation | Transitional |
~Type Selections
[+ alaa] s re
Offeet: ~Soltion——————————
o = & I B
rya T &F
2| ok Cancel

8 &

Inventor Stan

D& |

&

(XA NMOOBEE2 LT 7mm




8. Perform an interference analysis between the Wedge and Wedge Screw components.
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9. Revert to wireframe screen mode and perform a screen grab of the image. Print the image out and affix it to a page in your engineer’s notebook. Make an entry in your notebook that speculates as to the reason why interference exists between these two components.
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10. Save the Jack Lift assembly file, create a new assembly file titled Arbor Press, and save it to your student folder.
11. Place the Column component into the assembly. This component will be grounded and therefore locked in space. Place the other 16 components into the assembly. This will include Part_12a and Part_12b which are the pneumatic Rotary Actuator and the Rotary Actuator Shaft, respectively. These components have been separated for the purpose of assembly animation, which will occur in a later activity. Use the parts list below to check off the components as you add them to the assembly.
	Item
	Quantity
	Name
	Description
	Material

	1
	1
	Column
	
	AL 6061

	2
	1
	Base
	
	AL 6061

	3
	1
	Table
	
	AL 6061

	4
	1
	Table Pin
	
	AL 6061

	5
	1
	Rack
	
	AL 6061

	6
	1
	Cover Plate
	
	AL 6061

	7
	1
	Rack Pad
	
	AL 6061

	8
	7
	Cover Plate Screw
	8-32 UNC x .50 cap screw
	STL

	9
	1
	Column Screw
	3/8-16 UNC x 1.00 cap screw
	STL

	10
	1
	Punch Holder
	
	AL 6061

	11
	2
	Punch Holder Screw
	8-32 UNC x 1.25 flat countersunk head cap screw
	STL

	12
	1
	Rotary Actuator
	Bimba PT-006360-A1DV
	--

	13
	1
	Gear
	
	AL 6061

	14
	1
	Gear Plate
	
	AL 6061

	15
	2
	Actuator Screw
	8-32 UNC x 1.25 cap screw ground to 1.1 length
	STL

	16
	1
	Key
	Woodruff Key # 202.5
	STL


Use your knowledge of assembly constraints to piece together the Arbor Press components. Perform interference analyses on the components to determine if any unnecessary overlaps occur. When you have finished, save the assembly file.
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Conclusion (print only this last page with your name and answer, then turn in)
12. Under what circumstances would it be advantageous to pattern a component?

13. What is an offset and how is it used?

14. What is the difference between a mate and flush constraint?

15. What constraint would you use to place a pin inside a hole? 

16. What is a subassembly?[image: image13.png]
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