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Travel luggage

Exercise 4 task:

This individual exercise 4 is the last individual exercise that required using of SolidWorks, your tasks is to
model travel luggage of yours, or you can search technical documentation online and model similar travel
luggage. After experience on individual exercise 1, 2, 3, group exercise 1, you should be able to model
different objects using different features. We will not provide step-by-step tutorial in this individual exercise 4
tutorial, however, a tutorial link provided by Tomi Suikkari will be provided.

Contact (Questionsshould be asked right after lectureand duringthe exercisesessions):
Please search this email in MS Teams, and chat with us
Changyang.li@Iut.fi

Tomi.suikkari@student.lut.fi (om ]
Axel.kamppi@student.|ut.fi Q Tomi fress entertoview i el
Sasha.vorobjev@student.|ut.fi Top i

TS

Tomi Suikkari
(TOMLSUIKKARI) Opiskelija
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Travel luggage

In this exercise we are going to model travel luggage.

Methods:

1. Review instructions of individual exercise 1, 2, and 3

2. If you have your own travel luggage, measurethe dimension, if you do not have,
searchinternet for the dimension, and make estimation on different components
3. Model and assemble different parts into final travel luggage model

Goal:

1. Ableto understand differentbasic features in SolidWorks
2. Ableto model and mate parts into assembly model

3. Ableto make analysis (Static/Sustainability)



Grading of individual exercise 4
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You model something that we can model in 1 minute

Grade 1:
You model something and we can identify that this is a travel luggage

Grade 2:
You model basic travel luggage (no obvious modeling mistakes such as no modeling conflict, assembly, materials, part drawings,
assembly drawings, etc.)

Grade 3:
You use provided travel luggage file (materials and some dimensions are changed), or you model your own model, then to make
analysis, required files (PDF include above mentioned drawings, zip files)

Grade 4:
The new model is well built, and it is flexible (the wheel can rotate, the handle can be pulled out, luggage can be opened, and
you put different configurations in PDF as screenshot), then the analysis is done, submission requirements are the same as
previous

Grade 5:
Totally new model is built, (drawing and report, to show the function of the luggage, referred to different manufacturer user
manual) reach the high level, such as materials are well investigated, the model is rendered, etc.
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If you have luggage, please measure the dimension and make model

if you do not have luggage, here are some suggestions on designing it

eI

PRIORITY
CARRY-ON CHECKED
CARRY-ON 10kg
55cm x 40cm x 23cm L+H+W=158cm
8kg 23kg 25cm x 40cm x 20cm 55cm x 40cm x 20cm
25 cm h 55cm
( ‘
20cm ) 20cm
40 cm 40 cm

1 SMALL ITEM + 1 10KG SUITCASE
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1. Tomi Suikkari made video tutorial of this luggage modeling step by step

https://mww.youtube.com/watch?v=pd YWSnn-gPg&ab channel=tomisuikkari



https://www.youtube.com/watch?v=pdYWSnn-qPg&ab_channel=tomisuikkari
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2. Provided files

case. SLDASM

. case SLOPRT
& case 2.5LDPRT
handle.SLDPRT

% handle_2.5LDPRT

& wheel.SLOPRT
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3. The modeling of these two cases are almost the same as
individual exercise 1, model phone cover

Extruded Boss — Extruded Cut - Fillet
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4. The modeling of wheel is almost the same as individual
exercise 2, model bottle

Extruded Boss — Extruded Cut - Fillet

5. The modeling handle is simpler as before, you can even
open the file and edit on it
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Material database editor: ({ LUT
Here AISI 304 is used as example, different properties ) University
are shown here, and you can also search property in

. . . Froperties  Tables & Curves Appearance CrossHatch Custom  Application Data
Google, and you can easily find it, but pleas

search...

attention to the unit

In the later Static/Sustainability analysis, if the simulation
fails, if the problem is caused by material, please check
the material that you assign to the part, and check which
property is missing, then search it in Google, then type it

here
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Motion Routing Simulation Toolbox
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simulation
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11. You can render the model by S
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Use Perspective Views in Renderings

It is strongly recommended that you add a Camera or at least
on Perspective View.

{ For a more realistic, higher quality rendering it is recommended that you vied the madel
|

| through a camera, with perspective enabled, or switch to perspective view,

|
‘L\ -

— Turn on Perspective View
Turn on perspective view, then continue with the rendering.

Add a Camera
Cancel the current rendering and add a camera (strongly rec

— Continue without Camera or Perspective
Continue the current rendering without turning on perspective or adding a
camera.

\ ) Don't show again

Get more information

\ |

T
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12. Then click “Integrated Preview”, and click

this option, there is advanced option by setting
camera, but in this tutorial, we do not struggle

with it, the preview is shown here
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In the following sections, you can choose do one of the following:
- Static analysis
- Evaluation of sustainability
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Static analysis
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14. Click “Static”
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16.$et the direction of gravity downward, if the arrow is not shown as here,Jry to change
the Plane and Reverse direction, if you do not see plane, then click the Visibility to
show the plane
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17. Click “Force”
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18. Select “Force”, apply the force on the P
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e, then the arrows show
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about 20 kg load applied on this surface
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19. Click “Fixed Geometry”, we
will assume another surface is fixed

20. Select “Fixed Geometry”, then choose the surface on the back
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21. Click “Run This Study’




IMPORTANT (Problematic step):

SolidWorks is not for such static analysis purpose, ANSYS is more

professional in such kind of work, SolidWorks can do some basic work if the

structure is simple,

The setup of the static analysis is:

- Set support (fixed support in this exercise)

- Setload (200 N and gravity in this exercise)

- Generate mesh (mesh means make the structure into small pieces, then
simple mathematic applies on each mesh, then the results accumulate
together)

Here we use Simplified file without wheel, the original file will be provided
to you. The complicated structure and fillet will make mesh fail in some
cases, if there is any problem in this stage, do not be panic, try to simplify
the model, if it still does not work, please go to lecture and ask us after
lecture, or ask us in the exercise session, because this kind of problem is
better solved by checking your model and show you the reason that cause
the errors. We will answer your question in other time as well, but there
might be delay since December is the busiest time in the year.

&
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von Mises (N/m”2)

URES (mm)
B % Fixtures 58720 +06 1,791e+01
Q; Fixed-1 | 52850406 . 1,612e+01

o ig External Loads _ 4,697e+06

 Gravity-1 (:9,81 m/s"2:)
i Force-1 (:Per item: 200 N:)

= @ Mesh

L4 @ Mesh Controls

v Mesh Quality Plot

- 1433e+01

- 4,110e+06 1,254 +01

| 3523406 | 1,075¢+01
| 2,936 +06 | 59562 +00
| 2,34%+06 | 7,165 +00
| 1,7626+06

| 5,373e+00

1,174e +06
BS Quality1 (-Mesh-) - 35820400
872e +
; 1,791
Result Options ,797e+00
3,293-04 Loe0
,000e-
= Results

@? Stress1 (-vonMises-)

@ Displacement] (-Res disp-)
StrainT (-Equivalent-)

@ Displacement1{1} (-Displacement

22. From the “Results”, you can check the stress and displacement
Displacement is easy for you to understand, which shows if you put some 20kg weight on the surface, then the
middle (red color) area will be deformed for 17.91 mm towards inside.

If you choose Static analysis, write 1-2 pages Word report, to take screenshot, write down what parameters
(materials, load, load position, support position) you used, and how you analyze and understand the results.
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Evaluation of Sustainability
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https://mww.youtube.com/watch?v=116 xX7k7cpU&ab channel=S
olidSolutions-ProfessionalDesignSolutions

...... e ecet mmmeiee ool T - — — - e
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Evaluate || SOLIDWORKS Add-Ins | SOLIDWORKS CAM | Simulation
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23. Click “Sustainability” from “Evaluate”
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24. Then you can input different data here from your estimation:
- If you did not choose materials before, you can choose here
- Where the assembly process is taken

- Where the product will be used
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25. Then you can see the estimated environmental impact:
- Carbon

- Energy

- Air pollution

- Water consumption

26. If you choose Evaluation of Sustainability, write 1-2 pages
Word report, to take screenshot, write down what parameters
you used (Materials and other input parameters), and how you
analyze and understand the results.
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Summary:
In this individual exercise 4, you should be able to used features learned from previous exercises to model

a travel luggage and make analysis using some simple featuresin SolidWorks.

Requirement:
- Reviewinstructions of individual exercise 1, 2, and 3

- Modelthe travel luggage
- Make analysis
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Travel luggage

Submission:
You should submit 1 Zip file and 1 PDF file (there will be file amount and format restriction in Moodle to

standardize the submission procedure):
- Zip file of the models (contains Part and Assembly files, you can pack and go or manually put all the
files into one folder), open the model again before the submission to ensure the file you submitted is

valid.
- PDFfile contains:

- Drawings contains
- All the part drawings
- Materials
- Assemblydrawing

- Reportof analysis
- Static analysis/Sustainability



