ANSYS - Disks in Point Contact - Step 8

Problem Specification

. Start-up and preliminary set-up

. Specify element type and constants
. Specify material properties

Specify geometry

Mesh geometry

. Specify boundary conditions

Solve

. Postprocess the results

. Validate the results
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Step 8: Postprocess the Results
Enter the postprocessing module to analyze the solution.

Main Menu > General Postproc

Plot Nodal Solution of Von Mises Stress

Main Menu > General Postproc > Plot results > Contour Plot > Nodal Solu

This brings up the Contour Nodal Solution Data menu. Select Stress from the left list, von Mises SEQV from the right list and click OK. Zoom in at the
point of contact.

The contour plot also shows the locations of the maximum and minimum values with the labels MX and MN, respectively. As you can see, the upper and
lower disks have deformed and come into contact.

List Maximum Compressive Stress

To determine the max principal stress we'll list the principal stresses.

Main Menu > General Postproc > List Results > Nodal Solution

This brings up the List Nodal Solution menu. Select Stress from the left list, Principals SPRIN from the right and click OK.

The first three columns list the first, second and third principal stresses at each node. Scroll all the way down in this window.


https://confluence.cornell.edu/display/SIMULATION/ANSYS+-+Disks+in+Point+Contact+-+Problem+Specification
https://confluence.cornell.edu/display/SIMULATION/ANSYS+-+Disks+in+Point+Contact+-+Step+1
https://confluence.cornell.edu/display/SIMULATION/ANSYS+-+Disks+in+Point+Contact+-+Step+2
https://confluence.cornell.edu/display/SIMULATION/ANSYS+-+Disks+in+Point+Contact+-+Step+3
https://confluence.cornell.edu/display/SIMULATION/ANSYS+-+Disks+in+Point+Contact+-+Step+4
https://confluence.cornell.edu/display/SIMULATION/ANSYS+-+Disks+in+Point+Contact+-+Step+5
https://confluence.cornell.edu/display/SIMULATION/ANSYS+-+Disks+in+Point+Contact+-+Step+6
https://confluence.cornell.edu/display/SIMULATION/ANSYS+-+Disks+in+Point+Contact+-+Step+7
https://confluence.cornell.edu/display/SIMULATION/ANSYS+-+Disks+in+Point+Contact+-+Step+9

HODE 81 82 83
3312 B.21177E-681 B.76561E-84-8.88153E-61
3313 B.12385E-81 B.13965E-83-0.64577E-81
3314 B.56433E-83 B.41158E-83-8.12851E-A1
3315 B.64166E-B3 B.37466E-83-8.14541E-A1
3316 B.11163E-82 B.35458E-83-8.17267E-81
3317 B.22353E-82 B.23884E-03-8.28064E-081
3318 P.683I55E-82 B.11994E-83-8.44102E-B1
3319 B.69101E-82 B.87648E-B3-8.45525E-81
3328 B.12991E-81 B.15721E-B2-8.65244E-81
3321 B.Z8582E-81 B.25252E-B2-8.86172E-61
3322 B.28862E-81 B.37423E-8B2-8.168620
3323 8.36425E-01 B.4B06BE-B2-8.123108
3324 B.48878E-81 B.35076E-82-8.13088
3325 B.25328BE-82 B.49868E-83-8.27214E-81
3326 B.3%424E-81 B.22882E-82-8.11873
3327 B.25618E-81 B.16480E-B2-8.97761E-81
3328 0.17V848E-81 0.11167E-82-8.76357E-81
3329 B.18927E-81 B.73759E-B3-0.58925E-81
3338 B.42301E-81 B.79928E-B3-B.13146
3331 B.48347E-81 B.56371E-82-8.13198

HIHIHUM UALUES

HODE 4 4 4

UALUE -581.44 —78% .45 -1574.9

HAXIHUM VALUES

MODE 262 2425 318

UVALUE 146.81 65.289 -B8.12345E-83

As you can see, the maximum principal stress is -1574.9. Recall that the the applied force was specified in Newtons (p=4500N) and the geometry in mm.

As a result, the max principal stress has units of N/mm?2. Also note that the value is negative, which tells us that the max stress is a compressive stress.
This is what one would expect based on the loading conditions.

In addition, the max compressive stress is located at node 4 (Third principal stress S3) which belongs to the lower disk and is the node initially in contact
with the upper disk. This is also consistent with what one would expect based on the geometry and loading conditions.

List Maximum Displacements

To determine the approach (i.e. total distance through which the two bodies move towards each other as a result of load P) we'll list the displacements of
all nodes in the y direction.

Main Menu > General Postproc > List Results > Nodal Solution

This brings up the List Nodal Solution menu. Select DOF solution from the left list, Translation UY from the right and click OK.

NODE uy

1 -8.92777E-84
2 A.8868

3 A.80080

4 -A.12623E-8A1
5 -A.2514VE-A1
6 —-A.25258E-A1
7 -A.2525RE-A1
8 -A.12616E-81
7 -A.2525RE-A1
18 -@8.2525AE-A1
11 A.A08080

12 A.8868

13 -A.84820E-A4
14 -A.76A32E-A4
15 -A.65765E-A4
16 -A.55184E-A4
17 -A.46158E-A4
18 -A.37Vi83E-A4
19 -A.28833E-A4
28 -A.20563E-A4
21 -A.18254E-A4

The approach can be determined by finding the total displacement of a node attached to the upper surface of the upper disk. Since all the nodes attached
to the upper area will be equally displaced as a result of the coupled boundary condition, we can look at the displacement of any node attached to the
upper surface.

Nodes 7 and 10 are attached to the upper area of the upper disk. From the list above we can see that the displacement of these nodes is the same and
has a value of -0.2525e-01. Recall that the geometry was specified in mm. As a result, the displacement has units of mm. Therefore, the approach or total
distance through which the two bodies move towards each other is 0.0252 mm.

Go to Step 9: Validate the results
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