Follow Along: Creating Ribs

In this lesson, we will walkthrough different ways to creating ribbing using our Periodic Lattice
block. If you are unfamiliar with lattices, we recommend reviewing our Intro to Latticing Course
which covers these topics in greater detail.

Please download the nTop file below to follow along with the tutorial.

The starter file already has our geometry section completed as well as the inputs we will use for
our ribbing.

Step 1: First, add the Periodic Lattice block into the CAD Face Method section of the notebook.
Double click on the unit cell input to add a Graph Unit Cell block. We will use the triangular
honeycomb option as the unit cell.

{2 Periodic Lattice |+ Lattice Body 0 7 O

i I}'T Unit cell: Graph Unit Cell 1 Parameter Unit Cell 0 © @
= Unit cell: Triangular honeycomb ~
= Orientation: VW -
Cell map:

= Thickness:

Step 2: Double click on the cell map option and choose the Cell Map from CAD Face block. For
the face, choose the “Lower Face A" variable in the geometry tab. For the UVW count, drag and
drop the “Rib subdivisions” (a variable in the input section). For height, drag and drop the “Offset
distance” variable from the top of the notebook. For thickness, drag and drop the “Thickness”
variable into that input. The linear option should be checked. Right click on the Periodic Lattice
block and make this a variable. Label this “Lower Ribs”.
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@v Lower Ribs Periodic Lattice [~ L

- :}Lf Unit cell: Graph Unit Cell 1 Parameter Unit Cell_0
= Unit cell: Triangular honeycomb
= Orientation: VUW -

"J Cell map: Cell Map from CAD Fa... Cell Map_D
B Face | Lower Face A X
_1 UVW count: | Ribs subdivisions *
(7= Height: | offsetdistance x
» Linear: W

(7= Thickness: | Thickness

Step 3: To create the upper ribs, right click on the “Lower Ribs” and choose the Duplicate
Variable option. Delete the “Lower Face A” variable in the Face input and replace it with the
“Upper Face A" variable. Double click on the name of that variable and relabel this as “Upper
Ribs”.

@Iv Lower Ribs Periodic Lattice [~
w |57 unite  Copy Selection Ctrl+C
Duplicate Variable
Duplicate With References
Remove Variable Contents
Rename Variable
Delete Variable

Optional Variable

{L:EIv Upper Ribs Periodic Lattice |~ ®
b -]L|' Unit cell: Graph Unit Cell 7 Parsmeter Unit Cell_0_.
= Unit cell: Triangular honeycomb
= Orientation: VUW -
1 Cell map: Cell Map from CAD Fa.. Cell Map_0_co..
[ Face: | Upper Face B X
" UVW count: | Ribs subdivisions
(= Height: | offset distance x
¥ Linear: v

|"|-'j Thickness: |Thl'l'.‘.kr'|ess »
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Step 4: Use the Boolean Union block to combine the “Lower Ribs”, “Upper Ribs”, “Lower Body”
and “Upper Body”. Right click and make this a variable labeled “Ribbed Part”.

(@~ Ribbed PartB Boolean Union

Blend type: Rounded

Blend radius: 0

| Upper Ribs *
| Lower Ribs X
| Upper Body *
| Lower Body X

Step 5: If you are working with multiple CAD faces or a mesh, we will use the Cell Map from
Quad Mesh block to create ribbing on the inner faces (Lower and Upper Face B). First, add a
CAD Face List block in the Mesh Method Section to stitch the”"Lower Face B” variable and the
“Upper Face B” faces. Then, place this block in the Stitch Adjacent CAD Faces block.

[ stitch Adjacent CAD Faces CAD Body 0 @ @

W |J@v CADfaces: CAD FaceList(2) CAD Face List0 90
B o | Lower Face B X
H 1 | Upper Face B X

0. Tolerance: 0.001

Step 6: Convert the stitched CAD faces to a mesh using the Mesh from CAD Body block. Place
the mesh in a Quadrangulate Mesh block with a target count of 100. The cells will be placed
where we have those quads in the quad mesh.

w @ Mesh: Mesh from CAD Body
b | CADbody: Stitch Adjacent CAD ...
0.1 Tolerance: 0.01
0.1 Max edge length:
23 Target eount:
0.1 Adap
Sharp features:

0.1 Flow angle:

1, symmetry:

Step 7: Add a Cell Map from Quad Mesh block to your notebook and place the Quadrangulate
Mesh block into the Surface Mesh input. For the height, place in the “Offset distance” block and
use a Layer Count of 1. Right click on this block and make this a variable labeled “Cell Map.”



Efjv CellMap Cell Map from Quad Mesh

& Surface

y: Stitch Adjacent CAD ..
0.01
0.1 Max edge length:

2 Target count:

Sharp features:

Flow angle:

Height: Offset distance

3 Layer count: 1

Step 8: Add a Periodic Lattice block to your notebook. Use the Graph Unit Cell block with a
Triangular Honeycomb as the unit cell. For the Cell Map input, use the “Cell Map” variable made
above and the “Thickness” variable for the thickness input. Right click and make this a variable
labeled “Conformal Lattice”.

§3~ Conformal Lattice Periodic Lattice [~

w |§% Unitcel: Graph Unit Cell 7 Parameter Unit
= Unit cell: Triangular honeycomb ~
= Orientation: VUW -

Cell map: | Cell Map

Thickness: | Thickness

Step 9: Use the Boolean Union block to combine the Conformal Lattice, the Lower Body and the
Upper Body. Right click and make this a variable labeled “Ribbed Part A”.

~ Ribbed Part A Boolean Union
Blend type: Rounded
Blend radius: 0
- Implicit Body List

| Conformal Lattice X

| Upper Body *

| Lower Body X




