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Lab 1 

Problem 1 
Calculate the spring stiffness (K) and the maximum stress in the MEMS-based cantilever shown below. 

Verify your calculations using ANSYS. 

 

Solution: 
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¶ START: 
1- Open ANSYS APDL Launcher (Figure 1). 

2- In the license drop down menu, choose ά!b{¸{ aŜŎƘŀƴƛŎŀƭέ 

3- In the file management area select where you want to save the project files and set the 

project/job name. 

4- Press (Run). 

Fig.1: ANSYS APDL Launcher 
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¶ CREATE AREA: 

 

¶ Creation of a cantilever shape to analyze 

1. From Main Menu -> Preprocessor -> Modeling -> Create -> Areas -> Rectangle -> By 

Dimensions. 

 

2. Enter the dimensions of (area 1) as shown in the figure below. 
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The output will be like this: 

 

3. Use the same commands as (1), to draw (area 2). In the rectangle dimensions enter the 

dimension of area 2 with respect to the origin. 

 

Then, the output should be like this: 
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4. !ƴǎȅǎ ǿƛƭƭ ǘǊŜŀǘ ǘƘŜ н ŀǊŜŀǎ ŀǎ ǘǿƻ ǎŜǇŀǊŀǘŜŘ ŀǊŜŀǎ ƛŦ ǘƘŜȅ ŀǊŜƴΩǘ ƎƭǳŜŘ 

together. So we need to glue the two areas to be one body. 

a. From Main Menu -> Preprocessor -> Modeling -> Operate -> 

Booleans -> Glue -> Areas. 

b. A window called Glue Areas appears. 

c. Select the two areas and press OK. 

5. Now Ansys can analyze them as one area, the next step is to define the 

elements. 

 

 

 

 

 

 

¶ INPUT OF THE ELASTIC PROPERTIES OF THE MATERIAL: 
 

1. From Main Menu -> Preprocessor ->Material Props -> Material Models. A window called Define 

Material Model Behavior opens. 

2. In Material Models Available select Structural -> Linear -> Isotropic. And Input the value of 

¸ƻǳƴƎΩǎ ƳƻŘǳƭǳǎΣ мΦсŜмм όtŀύΣ ŀƴŘ ǘƘŀǘ ƻŦ tƻƛǎǎƻƴΩǎ ǊŀǘƛƻΣ лΦоΦ 

 

3. In Material Models Available select Density, and enter the Silicon density 2330 Kg/m3 
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¶ FINITE-ELEMENT DISCRETIZATION OF THE AREA: 

 

1. Selection of the element type: 

ANSYS Main Menu Ҧ Preprocessor Ҧ Element Type Ҧ Add/ Edit/Delete 

a. Click Add button to open the Library of Element Types window and select the 

element type to use. 

, 

b. Then click Options button in the Element Types window to open the PLANE183 

element type options window as depicted below. Select Plane strs w/thk item in 

the Element behavior box and click OK button to return to the Element Types 

window. Click Close button to close the window. 
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2. Input of the element thickness: 

ANSYS Main Menu Ҧ Preprocessor Ҧ Real Constants ҦAdd/Edit/Delete 

a. Click Add then select the element type and click OK. 

b. LƴǇǳǘ ŀ ǇƭŀǘŜ ǘƘƛŎƪƴŜǎǎ ƻŦ άлΦнϝмл-6έ όƳύ ƛƴ Thickness box and click OK button. 

 

¶ MESHING: 
ANSYS Main Menu Ҧ Preprocessor Ҧ Meshing ҦMesh tools  

1. Set the Element Attributes to be Global. 

2. Check the Smart Size check box and select how fine or coarse you need your 

elements to be from 1 (fine) to 10 (coarse). 

3. Click Mesh, A window called Mesh Areas will open. 

4. Select area 1 and area 2 then click OK 

The meshing output should be like the figure below. 
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¶ INPUT OF BOUNDARY CONDITIONS: 

 

1. Display Nodes to inforce boundary conditions on nodes. 

ANSYS Utility  Menu Ҧ Plot Ҧ Nodes 

2. Define the fixed points. 

ANSYS Main Menu Ҧ Solution Ҧ Define LoadsҦ Apply Ҧ Structural Ҧ Displacement Ҧ On-

Nodes. 

3. In Apply U,ROT on Nodes select box selection and then select the left most nodes, and click OK. 

 

4. A window called Apply U,ROT on Nodes opens, select ALL DOF  and set the Displacement Value 

to 0. 

The output will be like the figure below. 
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5. Define the point force acting at the end of the cantilever. 

ANSYS Main Menu Ҧ Solution Ҧ Define Loads Ҧ Apply Ҧ Structural Ҧ Force/MomentҦ On 

Nodes. 

6. In Apply F/M on Nodes select the upper right most node, and click OK. 

 

7. A window called Apply F/M on Nodes opens, select the direction of force FY in Y-direction and 

set the value of the force to 1.92e-6 (N). 

The output should be like the figure below.  

  


