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		Report of Simulation of Basketball rim v3 vs. Basketball rim- 2900N


Name: Zuzanna Marika Kubicka
Student Number: P149797
Course: Product Design





	Description
The report is showing the difference between first basketball hoop, and redesigned version, which has two additional supports at the back, and one additional hole.
The results will show how properties have been changed, and the result of stress and deformation.
In both tests, I have applied the same weight- 2900N which is approximately equal to 3 times the weight of Michael Jordan (98kg), used the same material- Steel Alloy so that the results will be based on the same material properties and weight.
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	Model Reference
	Properties

	[image: ]
		Name:
	Alloy Steel

	Model type:
	Linear Elastic Isotropic

	Default failure criterion:
	Max von Mises Stress

	Yield strength:
	6.20422e+008 N/m^2

	Tensile strength:
	7.23826e+008 N/m^2





	[bookmark: _Toc499105473]Material Properties- FINAL REDESIGN
	Model Reference
	Properties
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		Name:
	Alloy Steel

	Model type:
	Linear Elastic Isotropic

	Default failure criterion:
	Max von Mises Stress

	Yield strength:
	6.20422e+008 N/m^2

	Tensile strength:
	7.23826e+008 N/m^2






The pressure has been applied from the top of the basketball rim, as this is the direction of pressure which Michael 
Jordan would apply while doing Slam Dunk.







	Loads and Fixtures- ORIGINAL
	Fixture Image
	Fixture Details
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		Entities:
	4 face(s)

	Type:
	Fixed Geometry






	Load Image
	Load Details
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		Entities:
	1 face(s), 1 plane(s)

	Reference:
	Plane2

	Type:
	Apply force

	Values:
	---, ---, -2900 N





In the original design the basketball hoop is fixed with 4 screws. The force which I have applied is 2900 N from top to the bottom.  To make the basketball hoop more stable and secure I have added one more fixture on the middle of supporting panel at the back. I have applied the same force (2900N) from the top of the product to the bottom.


	


	[bookmark: _Toc499105474]Loads and Fixtures- REDESIGNED
	Fixture Image
	Fixture Details
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		Entities:
	5 face(s)

	Type:
	Fixed Geometry






	Load Image
	Load Details
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		Entities:
	1 face(s), 1 plane(s)

	Reference:
	Plane2

	Type:
	Apply force

	Values:
	---, ---, -2900 N
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	Name
	Type
	Min
	Max

	Stress
	VON: von Mises Stress
	343252 N/m^2
Node: 2619
	5.53081e+009 N/m^2
Node: 9204
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	Name
	Type
	Min
	Max

	Stress
	VON: von Mises Stress
	385673 N/m^2
Node: 2990
	1.45353e+009 N/m^2
Node: 1292
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The study shows that by adding two features and one additional hole there is less pressure on the supporting panel at the back of basketball hoop, but more pressure on hoop itself. In both designs, the stress level has been exceeded.
On the original, the stress tolerance was lower, which shows the improvement in redesigned version. 
A redesigned version of the hoop is much stronger, but would still show some damage after doing Slam Dunk done by Michael Jordan.






	ORIGINAL 

	Name
	Type
	Min
	Max

	Factor of Safety
	Max von Mises Stress
	0.112176 
Node: 9204
	1807.48 
Node: 2619
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	REDESIGNED 

	Name
	Type
	Min
	Max

	Factor of Safety
	Max von Mises Stress
	0.426838 
Node: 1292
	1608.67 
Node: 2990
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	Conclusion



The original design of basketball hoop was not strong enough to handle Slam Dunk of basketball player Michael Jordan who weights 98kg. The pressure which have been applied was 2900 N, which was three times the weight of the player. When jumping the force is 2-3 times higher, so it had to be consider when redesigning the product.
To make basketball hoop safer I have decided to add one more fixture at the supporting panel at the back, and two supporting features between hoop and panel. To check if I was right, I have applied the same data as I did in the original version. The force was applied from the top, and it was 2900 N. The material which has been have used was steel alloy. 
The results showed that by adding total of three more features, the hoop is safer. The stress level was still exceeded, but it could handle more stress than the original version. 
In redesigned version, the displacement would be done in different parts of the hoop whereas in the original version more pressure was put on supporting panel at the back. 
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		Simulation of Bolmen Stool Original vs Redesigned





	




	Description
The report is showing the difference between original Bolmen Stool, and redesigned version, which has three strengthening ribs at the bottom of the seat.
The goal was to achieve Safety Factor of 3 or more so that the maximum weight could be exceeded. The results showed weaker and stronger places and deformation of stool.
In both tests, I have applied the same weight- 980.66N which is approximately equal to 100kg- which is the current maximum weight which can be loaded on the stool.  Additionally, in both tests, I have used the same material- PP Copolymer.



	




	



	Material Properties- ORIGINAL
	Model Reference
	Properties
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		Name:
	Default

	Model type:
	Linear Elastic Isotropic

	Default failure criterion:
	Max von Mises Stress

	Yield strength:
	3.2e+007 N/m^2

	Tensile strength:
	3.3e+007 N/m^2





	Material Properties- REDESIGNED
	Model Reference
	Properties
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		Name:
	Default
	Name:
	Alloy Steel

	Model type:
	Linear Elastic Isotropic
	Model type:
	Linear Elastic Isotropic

	Default failure criterion:
	Max von Mises Stress
	Default failure criterion:
	Max von Mises Stress

	Yield strength:
	3.2e+007 N/m^2
	Yield strength:
	6.20422e+008 N/m^2

	Tensile strength:
	3.3e+007 N/m^2
	Tensile strength:
	7.23826e+008 N/m^2






To make the simulation fair I have used the same Yield Strength, Tensile Strength as well as the same PP Copolymer 
moreover, the same pressure have been applied at the same places. 






	Loads and Fixtures- ORIGINAL
	Fixture Image
	Fixture Details
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		Entities:
	4 face(s)

	Type:
	Fixed Geometry






	Load Image
	Load Details
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		Entities:
	1 face(s)

	Type:
	Apply normal force

	Value:
	980.66 N

	Entities:
	1 face(s)







		Loads and Fixtures- REDESIGNED
	Fixture Image
	Fixture Details
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		Entities:
	4 face(s)

	Type:
	Fixed Geometry






	Load Image
	Load Details
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		Entities:
	1 face(s)

	Type:
	Apply normal force

	Value:
	980.66 N

	Entities:
	1 face(s)













	Study Results
	Name
	Type
	Min
	Max

	Stress
	VON: von Mises Stress
	55620.5 N/m^2
Node: 2951
	2.78084e+007 N/m^2
Node: 19857
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	Name
	Type
	Min
	Max

	Stress
	VON: von Mises Stress
	9563.66 N/m^2
Node: 13405
	3.13913e+006 N/m^2
Node: 5205
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The study shows that by adding three ribs underneath the stool gained more strength at the top, but instead legs have been given more pressure. In both cases, the stress tolerance has not been exceeded.






	ORIGINAL 

	Name
	Type
	Min
	Max

	Displacement
	URES:   Resultant Displacement
	0 mm
Node: 260
	22.176 mm
Node: 19893
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	REDESIGNED 

	Name
	Type
	Min
	Max

	Displacement
	URES:   Resultant Displacement
	0 mm
Node: 296
	0.786338 mm
Node: 17657
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In the original design, the possible placement for displacement to occur was middle of the seat, where maximum as 22.176mm. By adding three ribs, there is more pressure added on the side of the seat, but the maximum displacement is much lower (0.786338mm).

Factor of Safety
[image: ]
  Fig. 1. Is showing that current Factor if Safety of Bolmen Stool was only 1.15071, so the maximum weight of 100kg could be exceeded but only slightly.
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  Fig. 2. Is showing the redesigned version of Bolmen Stool. By adding a little bit of material, formed into ribs I have achieved the Factor of Safety to increase up to 10.1939, which means that the maximum weight loaded (100kg) can be exceeded by ten times.







	Conclusion



By doing a fair test, using the same material (Polypropylene Copolymer) with the same material properties, adding the same force (980.66 N) and fixture in the same places, I found out that by adding three strengthening ribs underneath the seat the Factor of Safety increased from 1.15071 up to 10.1939. When the maximum (100kg) weight is loaded on redesigned version, the stool should only show the maximum displacement of 0.8mm.



SOLIDWORKS FloXpress Report- Compare Lamborghini and MCR




[bookmark: _Toc500922872]Description
In this report, I will compare Lamborghini against MCR car while driving at 30 Mph and 100 Mph. I would 
like to see how the design of those two cars which are similar will behave and which car has a better design 
to drive at different speed. 
In the tests, the same volume flow rate, box around the cars and environment pressure has been applied. 




[bookmark: _Toc500922873]Facts about 30 MpH test
Models:
Lamborghini
Model Name: Lamborghini Assembly v2.SLDASM

MCR
Model Name: MCR assembly.SLDASM
Fluid
Air
Results
	Model
	Name
	Unit
	Value

	Lamborghini
	Maximum Velocity
	m/s
	23.010

	MCR
	Maximum Velocity
	m/s
	19.231




[bookmark: _Toc500922874]30 Miles per Hour
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	MCR

	
	
	Inlet
The MCR car’s velocity is lower at the bottom of the car, and rise in the areas where the car is higher.  The flow of air is very good because the car is low to the ground.
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	Outlet
The velocity at the back of the car is a little bit lower, especially towards the bottom of the car.
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	Lamborghini

	
	
	Inlet
The car is quite low to the ground, but in the areas where the car is higher also the velocity is rising.
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	Outlet 
The lowest velocity is at the bottom of the Lamborghini and rise towards upper part of the car.






[bookmark: _Toc500922875]Facts about 100 MpH test
Models:
Lamborghini
Model Name: Lamborghini Assembly v2.SLDASM

MCR
Model Name: MCR assembly.SLDASM
Fluid
Air
Results
	Model
	Name
	Unit
	Value

	MCR
	Maximum Velocity
	m/s
	64.972

	Lamborghini
	Maximum Velocity
	m/s
	73.922





[bookmark: _Toc500922876]100 Miles per Hour
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	MCR

	
	
	Inlet
MCR is designed to be very low to the ground, and by this feature, the velocity at the bottom is low, comparing to velocity above the car.
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	Outlet
By adding the protruding part at the back of MCR, the velocity is much lower at the bottom of the car, but it is rising quite drastically at the top of the car.
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	Lamborghini

	
	
	Inlet
The front part of the car is quite smooth, so the airflow is quite slow at the bottom, but it is rising as the shape of the car rise.

	[image: ]
	
	Outlet
The back of the car is lower to the ground, so the airflow is slower at the bottom of the back, but it raises a lot towards the top of the rear of the car.



[bookmark: _Toc500922877]Conclusion

In first test, where both cars were driving at the speed of 30 miles per hour, by comparing them I found out that the inlet of MCR is designed better, because it is lower to the ground and the height is nearly the same, at all length of the front part. The outlet is better in Lamborghini as it does not contain any protruding parts, and the height increase slowly and smoothly. The bottom of Lamborghini has slower airflow, and the upper part allows the airflow to be faster as there are not any parts which will disrupt the air. 
In my second test, where both cars were driving at the speed of 100 miles per hour, I found out that both- inlet and outlet- of the car are better in Lamborghini. The smooth transformation of the shape of the car makes it more successful. There are no parts which could potentially prevent the air to flow, the bottom is low to the ground, so the air is flowing slowly (approximately 5.183m/s), and at the top, the air is flowing faster (approximately 67.377m/s).
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[image: Model]SOLIDWORKS Plastics- Funnel and Drill Body Analysis Report

[bookmark: _Toc502919515]Description
This report will show the Injection moulding simulation of a Funnel and Drill Body. I will look and analyse following factors: Fill Time, Ease of Fill, Gate Filling Contribution, Cooling Time, Sink Marks, Weld Lines, and Air Entrapment in relation to the gate positions.




Process Conditions

	
	Funnel
	Drill Body

	Filling Time
	1.18 sec
	2.65 sec

	Main Material Melt Temperature
	230  °C
	230  °C

	Injection Pressure Limit
	100 MPa
	100 MPa

	Pressure Holding  Time
	3.17 sec
	5.11 sec

	Cavity Initial Air Pressure
	25  °C
	25  °C

	Inlet melt Temperature
	230  °C
	230  °C

	Mould Open Time
	5 sec
	5 sec

	Cooling Time
	11.81 sec
	26.48 sec

	Eject Temperature
	120  °C
	120  °C




[bookmark: _Toc502919517]Fill Time
[image: ][image: ]


Fig.1. Is showing where the filling time took the longest and the fastest. Gate location have been added in one place- at the top, end of the funnel. The longest filling time took on the opposite side of the gate (1.3483 sec) and at the bottom of the funnel (between 1.0786sec and 1.3482 sec). The fastest filling time took just by the gate (9.719e-006sec).








Fig.2. Is showing the time consumption of filling the drill body component. To fill the drill body, I have added gates from two opposite ends. The longest filling time was in the middle and it took approximately 2.7562 sec and the shortest time was 2.189e-004 sec which was based the closest to the gates. 
[bookmark: _Toc502919518][image: ]Ease of Fill
[image: ]


By looking at Fig.3.it is visible that there are not any difficulties with filling the model of the funnel, with having gate located at the top end of the model. The whole model is bright green which means that all parts of the model can be filled. 









Fig.4. Contain a model of the drill body. The analysis is showing that there were not any problems with filling current model with gates located on two opposite sides. The whole model is bright green which means that the filling went smoothly. 







[bookmark: _Toc502919519][image: H:\Year2\Simulation\PSA Student Model Files\Task 3\Funnel v3\Images\Solid_FLOW_ Gate Filling Contribution.jpg]Gate Filling Contribution




[image: ]Fig.5. Showing that there is only one gate by which the model can be filled.













In Fig.6. Gate two have approximately 40% filling contribution whereas Gate one has approximately 60%. 




[bookmark: _Toc502919520]Cooling Time
[image: H:\Year2\Simulation\PSA Student Model Files\Task 3\Funnel v3\Images\Solid_FLOW_ Cooling Time.jpg]
[image: ] 


In Fig.7. We can see that the inside of the funnel model is taking more time to cool down (17.3482 sec) than the outer part, which only took 1.8482 sec. However, the average time which is taking to cool down the model is 8.0482 sec.











Fig.8.  is showing that the upper front part is taking the longest timeto cool down (33.7652 sec) whereas the sides are taking the shortest time to cool down (3.2652 sec). The average time for most areas of the model to cool down is 15.4652 sec.
[bookmark: _Toc502919521]Sink Marks
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[image: H:\Year2\Simulation\PSA Student Model Files\Task 3\Funnel v3\Images\Solid_FLOW_ Sink Marks.jpg]
I found out that there would be a lot of sink marks (Fig.9.) all along the central part of the body. The sink marks will go up to maximum 0.1154 mm. 










The simulation (Fig.10.) showed that the worst sink marks will appear on the upper front part of the funnel. The deepest sink mark will be 0.0762 mm. 







[bookmark: _Toc502919522]Weld Lines
[image: ]
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The simulation also allowed me to see where weld lines might appear. Fig.11. is showing that weld lines will appear in the place where the upper part is joined with lower, thinner part. Also, it will appear at the top of the hole. 














Unfortunately, because of the position of the gates, there are a few weld lines. They appear just by each screw hole, as well as in the middle, where filling from two gates are combined as marked in Fig.12.
















[bookmark: _Toc502919523]Air Entrapment

[image: ]
 


Fig.13. Is showing us that there are two air entrapments, at the bottom and top of the model. This is the result of having only one gate, as it appears the furthest from the gate. 




[image: ]

[image: ]
Fig.14. and Fig.15. Are showing that gates positions are wrong because there are many air entrapments in the model. Most of them are shown in Fig.15. There are at the end of each sticking out part and mostly on the corners. 










[bookmark: _Toc502919524]Conclusion

By doing a simulation of injection moulding on two different models, I know that it is required to change the position of gates. In Funnel model I found out two Air Entrapments and many sink marks, whereas in Drill Body I found out that changing the position of the gate will reduce air entrapments and sink marks which are currently deeper than in Funnel Model.
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		Report of Undercut and Draft Analysis of Camera Body







	








	


[bookmark: _Toc500863288]Description

In this report, I will see if the current model of camera body drafts is at the right angle for tooling, to easily eject them and if there are any undercuts which will prevent the product from being ejected from tooling. 
[bookmark: _Toc500863289]Undercut Analysis
[image: ]
[image: ][image: ] When doing undercut analysis I set up the axis <1> to be the direction of pull. I found out that in the current model there are seven occluded undercuts and 13 straddle undercuts. They were caused by lack of angled parts in the design. 





[image: ]To repair it I have added 3-degree angle in places where occluded and straddle undercuts appeared. I have managed to the reduced number of straddle undercuts by two. 



[bookmark: _Toc500863290]Draft Analysis
[bookmark: _GoBack][image: ][image: ][image: ][image: ]




By doing Draft Analysis, I found out the areas which required a more angled draft. Yellow areas are parts of the model which require being more angled; red areas are parts which have the right angle and will be pulled downwards, whereas green areas are also areas with the right angle, but they will be pulled upwards when ejecting from tooling.








I have edited yellow parts to make them easier to eject. They needed a 3-degree angle, which will not change the functionality of the model but will be able to help with production.  I have managed to repair all but two parts of the model by adding 3-degree draft to each part separately. 
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	Analyzed with SOLIDWORKS Simulation	
	Simulation of Basketball rim v3
	1
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	Analyzed with SOLIDWORKS Simulation
	Simulation of Basketball rim v3
	28
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