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1. [bookmark: _Toc24821937]Executive Summary

This report is going to look at establishing knowledge and understanding of the use and purpose of a tail rotor blade upon an Apache helicopter, this knowledge will then be used to carry out appropriate FE studies.
In order to carry out the FE studies, a number of assumptions such as materials, mesh’s, and forces will need to be established and justified in order to complete the static simulation, based on these assumptions SolidWorks will then be used to simulate the Stress, Displacement and Strain which will be present on the tail rotor blade.
Once a static study has been completed a frequency study will then be carried out within SolidWorks in order to check that the natural vibration of the component is safe for use and won’t be within the range of any of the other frequencies in which the component is likely to see.
A review of the suitability of the FE study will then be analysied in order to understand if the results obtained from the studies are suitable and if or why they should be questioned.
Finally a connclusion will be drawn up to justify all reasoning as to why assumptions and choices where made and what recommendations could be useful for future studies.
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2. [bookmark: _Toc24821938]Introduction

The aim of this report is to carry out appropriate FE studies upon a Apache tail rotor blade.
Once an understanding of how an Apache helicopter tail rotor blade operates, the assumptions which will be used in the FE studies will then established.
The first assumptions for the FE study is going to be the material choice, this is going to be established and the reasoning behind the choice justified.
The next assumption will be how to fix the component in position in order to carry out the FE study, this will then be identified and the reasoning for this shall be noted.
The other assumptions such as mesh parameters and forces will tthen be calculated in order to establish the best suited properties for the study. This will involve hand calculations which will be completed and proven to show why and where they will be used within the study.
Once all the assumptions have been identified the FE study will then be completed to gather the information for the stress, displacement and strain of the component under the set parameters. These studies will then be reviewed to identify what the studies prove and why they prove this, the accuracy and reliability will also be questioned.
Additionally a natural frequency study will be carried out to ensure that the natural vibrations of the component don’t meet the vibrations which the component will see whilst being used.
Finally a conclusion and justification will be drawn up to summarise all the assumptions and results which are provided within this report, and to explain the reasonings for the software choices for future studies.

3. [bookmark: _Toc24821939]Findings
3.1 [bookmark: _Toc24821940]Background Knowledge and Understanding
[bookmark: _Hlk24798286]Prior to commencing any FE studies, it is important to understand how the tail rotor of an Apache helicopter operates to make sure that the loading conditions are suitable, ensuring that it will be fit for purpose. 
(Swopes, 2016) states that the design of the tail rotor system on the Apache is unique due to the blades being spaced at 55° and 125° angles as oppose to being evenly spaced at 90°, (Irvine, 2003) says this is “because the two sets of blades use a "Delta-Hinge" which allows the blades to simultaneously flap and feather. The purpose of this design is to render the blades more efficient and to reduce noise”
The tail rotor blade is also said to have a diameter of 8.33 feet, and rotate at a speed of 1,411rpm (Swopes, 2016), (Irvine, 2003) also states the ratio between the tail rotor and main rotor at 4.86:1. With the main rotor spinning rate of 5.25 Hz and the tail rotor spinning at a rate of 25.5 Hz.
3.2 [bookmark: _Toc24821941]Helicopter Tail Rotor – Anti Torque System 

Helicopters which use a single main rotor are required to have an antitorque system, this antitorque system is primarily in the form of a tail rotor. This tail rotor is used to compensate for the torque generated by the main rotor blades, this can be seen in (Figure 1.), showing the torque generated by the main rotor being in the opposite direction of the compensated torque of the tail rotor.
[bookmark: _Toc24534337] [image: ]
[bookmark: _Toc24821955] Figure 1 - Tail Rotor Compensation (FEDERAL AVIATION ADMINISTRATION, 2019)
[bookmark: _Hlk24798276]Knowing the fixed ratio between the main and tail rotor, pilots can “vary the thrust of the antitorque system to maintain directional control whenever the main rotor torque changes” (FEDERAL AVIATION ADMINISTRATION, 2019), ensuring the fuselage stays within the direction of travel.
















3.3 [bookmark: _Toc24821942]Assumptions for FE Study
3.3.1 [bookmark: _Toc24821943]Material Selection

[bookmark: _Hlk24798256]Although composite materials can be manufactured to fulfil the requirements of the conditions in which a tail rotor commonly sees such as velocities, temperatures and humidity’s (Williams, 2019). To carry out the simulation for the tail rotor blade as seen in (Figure 2.), a titanium alloy will be used as simulation couldn’t be carried out with a composite material, because of this the appropriate material which should be used is a titanium alloy (Ti-6AI-4V) the reason for this is “the aerospace industry is one of the largest users of titanium, where titanium alloys are used as material in compressor discs and blades” the primary alloys are “Ti-6AI-4V and Ti-6Al-2Sn-4Zr-6Mo” (Pederson, 2004). 

[image: ]
[bookmark: _Toc24821956]Figure 2 - Tail Rotor Blade
[bookmark: _Hlk24798265]When looking at (Table 1.) all the material properties for the chosen titanium alloy can be seen, when this material is added to the blade, properties such as mass will then be used for all calculations, and assumptions for assessing the model.
[image: ]
[bookmark: _Toc24821975]Table 1- Ti-6AI-4V Material Properties

3.3.2 [bookmark: _Toc24821944]Fixtures

[bookmark: _Hlk24798241]When completing simulation within SolidWorks there is a number of criteria which must be met in order for the software to portray what would be happening to the model. One of the criteria which is required is ‘fixtures’, looking at (Figure. 3) it can be seen that the software offers multiple options for choosing the fixture which best suits the need for the simulation.
[image: ]
[bookmark: _Toc24821957]Figure 3- Fixture Options
[bookmark: _Hlk24798230] Based on the fixtures listed in (Figure 3.) a ‘Fixed Geometry’ has been used to allow simulation of the model seen in (Figure 4.)
[image: ]
[bookmark: _Toc24821958]Figure 4- Fixed Geometry of blade


[bookmark: _Hlk24798220]The reason this fixture was used, is down to the way in which the blade is mounted once within the full assembly and the parameters stated by (Dassault Systemes, 2019), (Figure 5.) shows how the blade is fixed at the one end within the assembly, which is the fixture which has been replicated through the use of a ‘Fixed Geometry’ as seen in (Figure 4.).
[image: ]

[bookmark: _Toc24821959]Figure 5- Tail Rotor Assembly




















3.3.3 [bookmark: _Toc24821945]Mesh Parameters

[bookmark: _Hlk24798202]In order to run the simulation a mesh is required, this is to allow SolidWorks to “predicts the behaviour of the model by combining the information obtained from all elements making up the model.” (Dassault Systemes , 2017) When a mesh is applied to a surface which has volume, the software applies a “3D tetrahedral solid element”, where SolidWorks then allows element sizes to be chosen for the given component. The mesh will then divide the “model into small pieces of simple shapes (elements) connected at common points (nodes). “ (Dassault Systemes , 2017)     
	Mesh Parameters
	No. of nodes
	No. of elements
	No. of DOF
	Total Solution Time 

	2mm
	121,362
	75,687
	362,538
	16 seconds

	4mm 
	19,172
	10,493
	57,066
	5 seconds


(Jones, 2019)
[bookmark: _Hlk24798190]Looking at the data gathered by (Jones, 2019), it can be seen that for a 2mm mesh although the solve time took over 3 times longer it can be believed that the results will be more accurate due to the number of nodes, elements and degrees of freedom, (Dassault Systemes, 2017) states “a smaller element size in a region improves the accuracy of results in that region.”
As stated by (Lake, 2019) it is believed that the optimum mesh size should be 1/3rd of the minimum material thickness, given the thickness of the tail rotor blade going to 0, a mesh of 2mm is being used to as accuracy will be adequate and the solve time won’t be excessive, although the finer the mesh the better the accuracy of the simulation. 







 

3.3.4 [bookmark: _Toc24821946]Forces Required

[bookmark: _Hlk24798177]There are three primary forces which act upon a tail rotor blade at any time. These forces are “centrifugal force, drag and lift”, all these forces will be applied to simulate how the blade behaves under these given forces, and standard operating conditions (Rutherford, 1996).
In order to gain an accurate representation of the model under the given loads, the load values need to be calculated so they can be applied to the appropriate positions upon the tail rotor blade, (Table 2.), (Table 3.) and (Table 4.) show all the calculations which were made to gather the forces required for the simulation.
3.3.4.1 Centrifugal Force 
	Equation
	Definition
	Value 
	Si Units

	
	Centrifugal Force Equation
	1551.45
	

	
	Centripetal force
	1551.45
	

	
	Mass
	0.38
	

	
	Angular Velocity
	147.76
	

	
	Radius
	0.187
	


[bookmark: _Toc24821976]Table 2 - Centrifugal Forces
[bookmark: _Hlk24798165]It can be seen that the force which needs to be applied to the blade to model centrifugal force is 1551.45N, this is based on the mass results from SolidWorks for material based on the blade size and geometry, the angular velocity is based on 1,411rpm (Swopes, 2016), and the radius is based around the centre of mass which has been calculated using SolidWorks which can be seen within (Figure 6.) and (Figure 7.). (SolidWorks, 2019)
 [image: ]                                               [image: ]
[bookmark: _Toc24821960]Figure 6 - Centre of Mass from assembly	                 Figure 7- Centre of Mass for blade
[image: ][image: ]
[bookmark: _Toc24821961]Figure 8- Centrifugal Forces (SolidWorks, 2019)                                                           Figure 9- Centre of Mass position 
[bookmark: _Hlk24798156]Looking at (Figure 8.) and (Figure 9.) it can be seen that the locations within each coordinate system has been specified, this was found within SolidWorks, but the forces acting in each direction was found using trigonometry (SolidWorks, 2019).

















3.3.4.2 Drag
	Equation
	Definition
	Value 
	Si Units

	
	Drag Force Equation
	0.1433
	

	
	Drag force
	0.1433
	

	
	Drag Coefficient
	0.04
	

	
	Area
	0.002
	

	
	Air Density
	1.225
	

	
	Tip Velocity
	
	


[bookmark: _Toc24821977]Table 3- Drag Force Equation
[bookmark: _Hlk24798147]It can be seen in (Table 3.) that the drag force which is present on the blade is 0.1433N, although this is a minor force due to the drag coefficient of the air foil shape (NASA, 2014), and the small area in which the drag affects, the affected area can be seen within (Figure 10.) and (Figure 11.)
[image: ]                                                          [image: ]
[bookmark: _Toc24821962]Figure 10 - Drag affected area 1 (Jones, 2019)                              Figure 11- Drag affected area 2 (Jones, 2019)

[bookmark: _Hlk24798138]When carrying out the simulation the force of 0.1433N will be applied to the highlighted areas to model the effects of drag upon the rotor blade.








3.3.4.3 Lift
	Equation
	Definition
	Value 
	Si Units

	
	Lift Force Equation
	41.55
	

	
	Lift force
	41.55
	

	
	Lift Coefficient
	1.45   (Sciencing, 2019)
	

	
	Area
	0.016
	

	
	Air Density
	1.225
	

	
	Tip Velocity
	
	


[bookmark: _Toc24821978]Table 4 - Lift Force Equation
[bookmark: _Hlk24798123](Table 4.) shows how the calculations for identifying the lift force required has been calculated, it can be seen that the lift force present on the blade is 41.55N, (Figure 12.) shows the area in which the lift force is present. Similarly, to the drag equation, air density of 1.225kg/m3 has been used which is the density of air at 15⁰C (Cavcar, 2018), and the tip velocity has been calculated which is 147.76 rad/s X 0.366m which is the length of the blade. 

[image: ]
[bookmark: _Toc24821963]Figure 12- Lift area of blade (Jones, 2019)






3.4 [bookmark: _Toc24821947]FE Study 
In order to run the simulation of the tail rotor blade it is important that the forces discussed in (Section 3.3.4) are applied to the model, this can be seen in (Figure 13.), it can be seen that the blade has the ‘Fixed Geometry’ fixture at the end, the drag force being applied along the side of the blade, lift force under the blade and centrifugal force spreading across the blade from the centre of mass point. 
[image: ]
[bookmark: _Toc24821964]Figure 13- Applied Forces (Jones, 2019)
3.4.1 [bookmark: _Toc24821948]Stress

When using SolidWorks for stress simulation the given result uses von Mises’ theory, this is appropriate for this study as von Mises’ is most suited to “ductile materials”, the scale used by SolidWorks can be seen in (Figure 14.). (Harish, 2019)
[image: ]
[bookmark: _Toc24821965]Figure 14- von Mises' Scale (SolidWorks, 2019)
Looking below the scale in (Figure 14.) it shows the ‘Yield Strength of 827MN/m2’ when comparing this value to the maximum stress generated in the simulation which is ‘118MN/m2’ it can be understood that this is well within the acceptable limits proving this material is suitable for the purpose. 
[image: ]
[bookmark: _Toc24821966]Figure 15- Stress on blade (Jones, 2019)
(Figure 15.) shows the side view of the blade under load, it can be seen from this view that the forces exerted on the blade are towards the lower end of the von Mises scale. When looking at (Figure 16.) it can be seen that under the blade is where the highest stress concentration occurs, and this is between the cylindrical surface of the blade and the air foil shape, this is what would typically be expected due to it being a straight join with no fillets/radii (Thomas, 2019).
[image: ]
[bookmark: _Toc24821967]Figure 16- Underside of blade (Jones, 2019)
In order to clarify the accuracy of the results obtained by SolidWorks additional hand calculations should be carried out to ensure that the stress on the blade is as displayed in (Figure 16.). 






3.4.2 [bookmark: _Toc24821949]Displacement

The next result which is generated by SolidWorks is the displacement of the blade under the specified loading conditions, it can be seen by the scale in (Figure 17.) that the maximum displacement of the blade is 3mm. 
[image: ]
[bookmark: _Toc24821968]Figure 17- Displacement Scale (Jones, 2019)
When using the scale from (Figure 17.) and comparing that to the image portrayed in (Figure 18.) it can be seen that the maximum displacement is produced at the end of the blade, this is what would be expected as it is the furthest point from where it is fixed. This displacement isn’t surprising due to the value of the forces being applied, in order to reduce the displacement a thicker air foil section and fillets could be applied to the join point, as the join point is a sharp geometry which could potentially be reduced (Thomas, 2019).     
[image: ]
[bookmark: _Toc24821969]Figure 18- Side view of displacement (Jones, 2019)
3.4.3 [bookmark: _Toc24821950]Strain

As SolidWorks is a linear solver it uses the generated stress value to give reference for what the strain value should be, this relationship between stress and strain can be seen in (Figure 19.), the slope of the line is the “elastic modulus of the material (E).” (Dassault Systemes, 2015).
[image: ]
[bookmark: _Toc24821970]Figure 19- Stress/Strain Graph (SolidWorks, 2019)
Based on the data in (Section 3.4.1) the maximum stress of 118Mn/m2 gives a maximum strain of 8.806x10-4 given the linear relationship between the pair. The maximum strain can be seen in (Figure 20.)
 [image: ]
[bookmark: _Toc24821971]Figure 20- Strain Scale (Jones, 2019)
When using (Figure 20.) to cross reference against (Figure 21.) and (Figure 22.) it can be seen that the maximum strain upon the blade is around the same position where the maximum stress occurs, this is expected because in order to have strain in a component there has to be stress (Ormand, 2018), this agrees with (The Engineering ToolBox, 2019) who states “strain is defined as deformation of a solid due to stress”.  
[image: ]
[bookmark: _Toc24821972]Figure 21- Side view of strain on blade (Jones, 2019)
Looking at (Figure 22.) it can be seen that the strain occurs between the cylindrical and air foil shapes of the design, which could mean that a potential redesign will reduce unneeded strain within the component.
[image: ]
[bookmark: _Toc24821973]Figure 22- Underside of strain on blade (Jones, 2019)














3.4.4 [bookmark: _Toc24821951]Natural Frequency

	Image 
	Mode Shape
	Frequency

	[image: ]

	1
	45.996Hz

	[image: ]

	2
	220Hz

	[image: ]
	3
	300.63Hz


[bookmark: _Toc24821979]Table 5- Natural Frequency Studies (Jones, 2019)

When reviewing (Table 5.) it can be seen that for the 1st mode shape of the natural frequency study that the frequency in which the material naturally resonates at  is 45.996Hz, this is totally expected as the actual frequency of the tail rotor blade is 25.5Hz meaning that this is safe due to the fact they vibrate at different rates (Irvine, 2003). In order to clarify the suitability of the part it would be important to carry out natural frequency studies of the surrounding parts to ensure that nothing else vibrates within the same frequency. (Reuss, 2015) States that by carrying out natural frequency studies it “helps us ensure that the natural modes of vibration are well away from environmental forcing frequencies that a design might encounter during service”, this proves that the tail rotor blade is safe for use.




3.5 [bookmark: _Toc24821952]Problems with FE Study
Due to SolidWorks being a linear solver the strain figure of 8.806x10-4 has estimated based on the 118Mn/m2  of stress which the software has generated, based on these figures the Young’s Modulus equals 133.9Mn/m2, where as the Young’s Modulus of the material given in (Table 1.) is 104.8Mn/m2, had a finer mesh been applied to the model the figure differences could potentially be a lot more substantial.
Based on the properties in (Table 1.), this shows that SolidWorks isn’t the appropriate software to be using in order to carry out this simulation as in (Section 3.4.1) and (Section 3.4.3) it shows that the stress and strain figures are well within the appropriate limits, where as the strain value would actually be significantly different due to it being in the plastic deformation region meaning a non-linear solver would be required to run this simulation study. Looking at (Figure 23.) a graph showing stress against strain in a non-linear relationship shows that once the yield strength of the material is overcome the material will then act significantly different before fracturing. 
[image: ]
[bookmark: _Toc24821974]Figure 23- Stress/Strain Non-linear graph (Wikipedia, 2019)
Based on the figures obtained from SolidWorks and the hand calculations which have been carried out to establish the fact that the software which has been used is unsuitable resulting in inaccurate and questionable results. 

4. [bookmark: _Toc24821953]Conclusion and Recommendations 

It was understood that the material which was chosen in (Section 3.3.1) was most suitable for use within the simulation based on the information gathered which justified the choice for the material, although future studies could use a composite material to generate alternative results.
The mesh parameters which were chosen were based upon running tests to understand how the mesh size effects the results and using the standard 1/3rd thickness approach, when the requirements for improved accuracy are required a finer mesh size could be applied although this could heavily increase the run time.
The forces which were calculated could be slightly inaccurate as the coefficient for lift and drag were assumed based upon the shape in which the air effects, and the air density was assumed to be at 15⁰C. 
Based on the results obtained from the FE studies in (Section 3.4) it can be seen that SolidWorks shows that the stress and strain values obtained are safe for use and proving that the component would be suitable for use. When carrying out hand calculations this conflicts with what SolidWorks states and this is due to SolidWorks being a linear solver and in order to obtain more realistic, accurate results a non-linear solver should be used.
It can be seen within (Section 3.4.4) that the natural frequency within the first 3 modes are completely distant from what the component is likely to see once in use, meaning that the component is safe for use, although this should also be retested as the accuracy of SolidWorks has become questionable based upon the results of the FE static studies.
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drive Tink but can tilt in all directions and move vertically.
The rotating swash plate is mounted to the stationary swash
plate by means of a uniball sleeve. It is connected to the mast
by drive links and must rotate in constant relationship with
the main rotor mast. Both swash plates tilt and slide up and
down as one unit. The rotating swash plate is connected to
the pitch horns by the pitch links.

Freewheeling Unit

Since lift in a helicopter is provided by rotating airfoils,
these airfoils must be free to rotate if the engine fails. The
freewheeling unit automatically disengages the engine from
the main rotor when engine revolutions per minute (rpm)
is less than main rotor rpm. [Figure 4-12] This allows the
main rotor and tail rotor to continue turning at normal in-
flight speeds. The most common freewheeling unit assembly
consists of a one-way sprag clutch located between the engine
and main rotor transmission. This is usually in the upper
pulley in a piston helicopter or mounted on the accessory
gearbox in a turbine helicopter. When the engine is driving
the rotor, inclined surfaces in the sprag clutch force rollers
against an outer drum. This prevents the engine from
exceeding transmission rpm. If the engine fails, the rollers
move inward, allowing the outer drum to exceed the speed
of the inner portion. The transmission can then exceed the
speed of the engine. In this condition, engine speed is less
than that of the drive system, and the helicopter is in an
autorotative state.

Antitorque System

Helicopters with a single, main rotor system require a
separate antitorque system. This is most often accomplished
through a variable pitch, antitorque rotor or tail rotor.
[Figure 4-13] Pilots vary the thrust of the antitorque system to
maintain directional control whenever the main rotor torque

Outer turning much faster than inner

Figure 4-12. Freewheeling unit in normal drive position and
freewheeling position. Note that in the top example, the engine
output shaft (inner part) drives the rotor shaft (outer part) at the
same speed (normal flight). In the bottom example, the rotor shaft
(outer part) breaks free under autorotation, as it turns faster than
the driver shaft (inner part).

Tail rotor thrust
to compensate
for torque

Figure 4-13. Antitorque rotor produces thrust to oppose torque.

changes, or to make heading changes while hovering. Most
helicopters drive the tail rotor shaft from the transmission
to ensure tail rotor rotation (and hence control) in the event
that the engine quits. Usually, negative antitorque thrust is
needed in autorotations to overcome transmission friction.

ENG

10:06
13/11/2019





image5.png
p?SsoquoRxs Y AD-H-'R-2-0-T-0eBE®- R 1 rotor3 * Read-onb] @ Search SOLDWORKS Help_ 0 <] & o X
B B et O M B
oy e o conpae - @ incuce image orReport

Features | Sketch | Evaluate | MBD Dimensions | SOLIDWORKS AddIns | Simulation | MBD_| SOLIDWORKS CAM | SOLIDWORKS CAM TBM | Analyss reparation

_ CBEB-V-»-OR-2 -

% Blo[@T &

v [0

@ B til otors (Defaule<<Defaut> D =

(=

[

@

v =

v-
G Static 1 (-Default-)
@ tailrotor3 (-Ti-6AI-4VSolution treate
1 Connections
B Fctures
LB ExtemalLosds
@ wesh
CE ]

L

TR Miodel | 30 Views | Mofion Study T | i Static1 |
SOLIDWORKS Education Edtion - Instructional Use Only’

H P Type here to search





image6.png
Dssoupworks|¥| AN -FH-R-G-4 -0 ES- R 1 rotor3 * Read-onb] @ searchsoUDWORKS Help D <] & 2 ¢ o B X
<« B U E e ® % Report
Study | gy | Ftures Edemal Comnedions gy Run Resuts Compare © 1 ndude mage orReport
Material le=t5 Manager Results. @
Feotures | Sketch | Evaluote | MBD Dimensions | SOLIDWORKS Adens 8D | SOLIDWORKS CAM. | SOLIDWORKS CAM T8Vt | Analyis Preparation
Vel VR -@-® =
v [iE) SOLDWORKS Materials A Properties | Tables & Cuves Appearance | Crosstiateh  Custom  Application Dai ¢ >
> [ steet Material properties
Materals i the efaut brary ca ot be et You must st copy the materil
> B o oo I o et .
> [i2) Aluminium Alloys
= s RIS [ swve modeitype in ary
v i) Titanium Alloys Si-N/m2 e v

> [) Sold Bodies(1)

=5 Material <not specified>
M

‘Commercially Pure CP-Ti UNS RS040 Titanium Alloys
‘Commercially Pure CP-Ti UNS RSO70

Ti-6AI4VSolution treated and al

Commercally Pure grade 2 ongitud
Commercally Pure Grade 2 Textured
‘Commercally Pure titanium (i.55) |
Ti-10V-2Fe.341 Solution Treated ar

Maxvon Mises Stress

7-
G Static 1 (-Default-)

T tail rotor3 (-Ti-6AI-4VSolutiof

TI-3AIBV-6Cr-4Mo-4Zr S5

Detined
1 Connectons Ti512.550 Amneaed 55
£ Fcures THSAL 2221 2MO2CO2SIS) | [oropery Vatue s B
18 Ectemal Loacs THALVSolution eated and aged | [ElcVIGAITE TS ims
o T Mo-1V amnesled heet (59 | [Foson's Reio ot A
heTE Shear odulus (s o207e- 0 w2
e T8 annealed shet 55 i
TIMETAL 35A CP Titanium (ASTM Gre [Mass Density. |4428.784 kg/m*3
Titanium Ti-13V-11Cr-3A1 Solution T [Tensile Strength 1050000000 |N/m*2
ey Compresse Srength Wiz
Fed Stength [k
Tianium TL8AL MoV
Thermal Esansion Cosfient[oe06 K .
THanumTioNn, Amnesled v
< >
< >
here
Open o | [cose | [E5EN [ESH [re

L

TR Miodel | 30 Views | Mofion Study T | i Static1 |
SOLIDWORKS Education Etion - Instructional Use Only’

H P Type here to search





image7.png
J /77S SOLIDWORKS | » ‘

Study

e E®-

tail_rotor3

® search SOLIDWORKS Help D

&2 -8 x

Material

2B

Features | Sketq

%
v

»

@ B il otor
[ History

[ Factures Advisor

(X Fixed Geometry

£y Rolle/Sider

[ FixedHinge

T Elastic Support
Advanced Fixtures

Detormed Compare
Resut

Results

B oesnmsont (3} Revert

Plot Tools

- 1@ e mage orReport

Gl Offloaded Simulation

Manage Network

> [) Annotations
“@sﬂm&xbﬂ)

§55 Ti-6AK-4VSolution trested and sged
] Front Plane

] Top Plane

[H] Right Plene

L., origin

& Center of Mass.

@ importedss 9

< >

v-
X A& Static 1 (-Default-)
¥ tal_rotor3 (-Ti-6AI-4VSolution treated
g4 Connections
> B Fixtures
» L Extemal Loads

of

'SOLIDWORKS CAM TBM

Analysis Preparation

PLERPBEEB-T-v SR -T-

TR Model [ 30 Views | Wiotion Study 1 | wStatic 1 [ ¥ Frequency T_|

SOLIDWORKS Education Edition - Instructional Use Only

P Type here to search





image8.png
p’S SOLIDWORKS AD-F-B-2-° /0 B@- tailrotor3 * @ Search SOLDWORKS Help_ 0 <] & o X
@ = B i =] e & & gy B ovonian Report
New | = tures Eermlloads Comedions g RunThis | Resuts ol - | s ma o epon
Study | APV adisor  Adwsor  Adwor  Shel Stuay | Advsor Casoan
Features | Sketch | Evaluate | MBD Dimensions | SOLIDWORKS Add-Ins | Simulation | MBD | SOLIDWORKS CAM | SOLIDWORKS CAM TBM | Analysis Preparation « 'SOLIDWORKS Resources 5] %
CAER-V-»-OR-3
% R[S A B weicome to soubwors
\'d il
[] Top Plane ~ [ souoworks Tools ~
[1] Right Plane B3| @ property Tab suilder
Center o Mass
8 mportedss [E)] @ rerromance sencnmarerest
€]
» @ Cutbarudez - o Do
<l > b copy settings wizard
B wy procucts
7-
Q¥ Static 1 (-Defauit-) e —
W tail_rotor3 (-Ti-6AI-4VSolution treated| oS
] Connections @ sooeerience Marketpiace
i 9% partner Soutions
O Fied2
Subscrption services ~

> L4 Bxternal Loads

& vesh ]

Result Options

i Resuts

@ supscrption senices

ol

TIIRT0] Model | 30 Views | Motion Study T | i Static 1 [ Frequency T
SOLIDWORKS Education Edition - Instructional Use Only.

H P Type here to search





image9.png
S SOLIDWORKS A0 - B-82-9-F-0Be- tail_rotor3 * @ search sOUDWORKS Help D +| & & x
3
New
Study
Features | Sketch | Evaluate | MBD Dimensions | SOLIDWORKS Add-lns | Simulation | MBD | SOLIDWORKS CAM | SOLIDWORKS CAM T8M | Analysis reparation 90 .= x B SOLIDWORKS Resources &%
£ = LPEH-0-v-O@-T-
D Blo (O] Y B
il
B 'SOLIDWORKS Tools ~
@8] @ property Tab Builder
@ B sooworksre
e @ retormance Benchmar Test
£ ToAVSolution trested and aged | B commemsan
\1} Front Plane 8 Copy sttings Wizara
[] Top Plane it
(] Right Plane: B o
L, orgn S
% Centerof Mass Oniine Resources a
@ importedss @ sooeerence Marketpine
ot Ede 7 parner oluions
() Sketch3
swsptonsevees A
] B mmonsonc
o
< >

TIEIEII Model [ 30 Views | Wiotion Study 1 | ¥ Stati 1 | Vi Frequency T
SOLIDWORKS Education Editon - Instructional Use Only

H P Type here to search





image10.png
A 4 . 2
S SOLIDWORKS AD-H-B-2-9-L-0ES- tail_rotor3 @ searchsOUDWORKS Help D <] & 2 ¢ o B X
’ Check Deviation Analysis ) Drat Anatysis Symmety Check
AR & @ 9 & © 2 3P ot e 5 F o w & © &
259" erterence | iaure Vass  Sedion  sensor (@ Geomety Anlsis [N ZebroStrpes (G UndercutAnabsis S Thickness Analsis  ChECK AT Simultiontpres Folpress DFMipress DiveWorkskpress Costing  Sustanabily _Prt
Detedion Properies Popees Peformance vy Wiard Anay A Wiard Revemwer
. Ereation W conature £ PartngneAnass By Compore Documents » Wimd  wizma
Festures | Sketch | Eveluate | MBD Dimensions | SOLUDWORKS Ad-ns | Simulation | MBD_| SOLDWORKS CAM | SOLDWORKS CAM T8M 0. x
0 o =
B Vessure -t otors T x
& - hnfEEe -2 W - v

CIEINIER

> [) Sold Bodies(1)

155 Th6A1-4USoltion rested and aged |
] Front Plane
] Top Plane
) RightPlane
L. origin
& Centercf Mass
| OOEER
8 Cut brrade?
() Sketch3

5@

CenterDist

arctength:[63.16mm

&/V
< >

TOITININ Model [ 30 Views | Motion Study 1 | ¥ Static T | ¥ Frequency 1|
SOLIDWORKS Education Edition - Instructional Use Only

H P Type here to search





image11.png
DSsoupworks|®| BD-F-E@-2-9-h-0E®- talotor3 * @ Searcn sOLDWORKS Help D <] & 2 + = & X

9 % P Py 4 e & @ check ¥z Devation Analysis [ Draft Analysis: AP symmetry check o . P ) 5 8 o @

D90 tererence | Masaure Mass et sensor @ ceometyanaysis | RN zebrastrpes (G Undercut Anasls 34 Thickness anaps Check At Simultiontpress Flokpress DFMipress DiveWorksipress Costing  Sustanabiy Pt
Detecion Propenies Propetes ertormance bl Wird Anads ansyis | Wiard Remewer
. Ealusion B cunature 5 rortingLne Anaisis ) Compare Documents - Wawd W

Features | Sketch | Evaluate | MBD Dimensions | SOLIDWORKS Add-Ins | Simulation | MBD | SOLIDWORKS CAM | SOLIDWORKS CAM TBM | Analysis Preparation

° PUHEPEDB - W-+»-Of-3T-

O §
o Lae

00 -2

X

B Messur:

e tail_rotor3 [

dR-8

» @) Solid Bodies(1)
155 Th6A-4USolution eated and aged 5
] Front Plane

RIAHEREINER

] Top Plane
) RightPlane

1o

> §8 Cutbxrude2
() Sketch3

arear | 23669mmA2

Perimeten| 132.27mm

X
25
- -

TAIEITIN Model [ 30 Views | Motion Study 1 | ¥ Static T | Ya Frequency 1 |
ILrotor3

P Type here to search





image12.png
Mass properties of tail_rotor3

‘Configuration: Default

Coordinate system: - default
Density = 0.00 grams per cubic millimeter
Mass = 36155 grams.
Volume = 8615131 cublc millmeters
Surface area = 3980603 square millmeters.
Center of mass: (millimeters)

X=13962

v=75738
2= 110205




image13.png
S SOLIDWORKS H-E-8-9n-Dh- @ - toilrotor3 * @ searcn souoworss e Do & ? -+ - & X
Festures | Sktch | Evolute | M8 Dimersions | SOUDWORKS Add-s | Simulaton | MBD_| SOLDWORKS CAM | SOLDWORKS CAMITBM | Anlysis Preparton 00 - x
. » @ wotors @etaite<0e, &@B©-v- =]
% Blo[@[FT B
Remote Loadsiass @ @ 2
v x &
(=
Tpe | Spit (]
Message ~n
[£)
e
setecton ~
@ Face<1>
1
- ] N FrPrm—er
Reterence Conrdnatesysem A | octon . |1er
Sem N\ oy |
O User defined = Force - Y-Direction (Nj: [1,353.96
- Force - Z-Direcion (N} 667.43
A~ /A
Soos B
ransitonal Compornents
L) o
ii 1400.55 ][~
ez e V“g

TITRT0] Model | 30 Views | Motion Study T | i Static 1 [ ¥ Frequeney T |
SOLIDWORKS Education Edition - Instructional Use Only.

H P Type here to search





image14.png
A 4 . e
PSsoupworks ¥ BAD-F-@-2&-®-L-0E®- tailrotor3 @ searchsOUDWORKS Help D <] & 2 ¢ o B X
> Chect Devtion Ansss [ Drtt Anss Symmety heck
&% | 8le & @9 & © 2 Do s s o & & @
DESSN | ierercnce | Measure| Markup _ Moss  Secion  Sensor @ Geometryanayss | [N Zebrastpes (G UndercutAnabsis 350 Thickness nayss GhechAh Simulstion(press Flokpress DFMMpress DrveWorkXpress Costing  Sustainabily _ part
iy Ve prapesies prapes " ertomance ptotic il il el e Revuer
B Eraluation B conature 5 Pating Uine Anaiss (3] Compare Documents Waar  Wizard
Festures | Sktch | Evluate | VB Dimersions | SOUDWORKS Add-s | Smultin | MBD | SOLDWORKS CAM | SOLIDWORKS CAM ToM 00 .5 x

B Messure - tai_rotor3

o -8

» @) Solid Bodies(1)
155 Th6A1-4USoltion rested and aged |
] Front Plane
] Top Plane
) RightPlane
L. origin

4 Center of Mass.

> @ Cutbxrude2
(C_ () Sketch3

F

arear [128.18mmA2

Perimeten| 61.1mm

LPBEB-W-@

T W SticT [ ¥ Frequency T |

RIAHEREINER

P Type here to search





image15.png
A o 4 . Q
PSsoupworks ¥ BAD-F-@-2&-®-L-0E®- tailrotor3 @ search sOUDWORKS Help D < & 2 & x
5 n D chex % Deviation Anaiysis D) Dratt Anaiysis Symmetry Check P
LAY © @ o & @ & 2 3D symmcy W s g © s & © @
259" erterence | iaure Vass  Sedion  sensor @ ceometyanaysis | RN zebrastrpes G Undercut Anasls 54 Tickness Anapss Check A Simulationpress Fopress DFMipress DrfveWorksipress Costing  Sustaiabilly Pt
s e, T oy R e
. Eruation B cometure 5 rortingLne Anaisis ) Compare Documents - P
T v [ EEn ] R
s PLABRB-©
@ | 8 viecsure - tilroton 7 x
G2 v

> [) Sold Bodies(1)
85 T-6AI-4VSolution treated and aged |
[t Front Plane
[] Top Plane
[t Right Plane
L, origin
& Center of Mass.

» (@ Corbnde

(C_ () Sketch3
[T Frp—
Radius;[24mm
Perimaten|532.62mm
< >
TRITT70] Model [ 3D Views | Motion: T % Static1 [ ¥ Frequency T |
otor3

CIEINIER

(<]
L)

H P Type here to search





image16.png
A o 4 . Q
PSsoupworks ¥ BAD-F-@-2&-®-L-0E®- tailrotor3 @ search sOUDWORKS Help D < & 2 & x
. [ Check ¥z Deviation Analysis Draft Analysis mmetry Check «

B xlelo ¢ @3 6 & © & vis D puttseaysis - J s W s g © s & © @
060N nterierence (Megsure| Markup  Mass  ection ensor @ ceometyanaysis | RN zebrastrpes G Undercut Anasls 54 Tickness Anapss Check A Simulationpress Fopress DFMipress DrfveWorksipress Costing  Sustaiabilly Pt

B o R T R e

. Eruation B cometure 5 rortingLne Anaisis ) Compare Documents - P
T v [ EEn ] R
- o P Y
- 16244.55mm A2
@ | 8 viecsure - tilroton 7 x
o H-2 = enmetar| .20

> [) Sold Bodies(1)
£55 Ti-6A1-4VSolution treated and aged |
[t Front Plane
[] Top Plane
[t Right Plane
L, origin
& Center of Mass.
@ imporieas|
» @ CutErrude2
(C_ () Sketch3

< >

TITIETR] Model [ 30 Views | Motion Study T | W Stafic1 | ¥ Frequency T

CIEINIER

(<]
L)

rotor3

H P Type here to search





image17.png
] - tail_rotor3 * @ searcn souoworksHelp O -] & ? v - & X

p’SsoquoRKs’ A0D-F-E@-8-9 -5
« u ® & | & .

New ., Fixtures External Loads Connections RunThis  Results
Apply Shell Compare -/ include Image for Report
Study | PPV Advsor  Adusor | Adusor \ShelStudy | Adusor == ®
Features | Sketch | Evaluate | MBD Dimensions | SOLIDWORKS Ad-ins | Simulation | MED | SOLIDWORKS CAM | SOLIDWORKS CAM TBM | Analysis reparation 90 - x B SOLIDWORKS Resources GE

S BlR[o[€[]

BEE- O v - OR-0-

) weicome to soUDWORKS

[] Top Plane ~ 'SOLIDWORKS Tools: ~

[t Right Plane
L, origin
& Center of Mass.
@ importedss

» @ Cutbrnude2

@ property Tab Builder

@ souowores v

@ pertormance senchmark st

Compare by score

HEERENEES

A Copy settings wizara

Fa wy Products

< >

v-

& 4\ Static 1 (-Default)

Online Resources ~

@] Connections @ sooeerence Marketpine

- D Fatres
X Fxed2
> MErarins
4 Force-1 (Peritem: 0.1433N)  ©|
4 Force-2 (Peritem: 41.55 N
& Remote Load (Distributed conneq
G Mesh
Result Optons
@ & Resuts

537 partner Solutions

Subscripion Senvices ~
@ supscrption senices

Lo &

N

TEIIRTR] Model | 30 Views | Motion Study T | wStatic 1 ['¥ Frequency T | 1
SOLIDWORKS Education Edition - Instructional Use Only.

P Type here to search




image18.png
| soupworssp| B0 --@-8- - [Ieds- @ Searcn sOLDWORKS Help D <] & 2 + = & X
€ = 5 U B g G &g Boeeme B

study Fotures Exemal Connections run | Resatts - .
sony e snei Detormed| compare B Pt Toots 1 ncude image orRepert

Material Manager Result | Results

Features | Sketch | Evaluate | MBD Dimensions | SOLIDWORKS Ade-Ins | Simulation | MBD | SOLIDWORKS CAM | SOLIDWORKS CAM TBM | Analysis Preparation

Model nametail rotar3
Study name:Static 1¢Default]

Plot type: Static nodal stress Stresst
Deformatian scale: 10323

CAEB-V-»-OR-3

¢ BR[¢|[S[F
v

@ B tiLsoors Defoult<<Deaut Dis

> [ History
£3) sensors
, notations
& — von Mises (N/m"2)
> [) Sold Bodies(1)
. 1.1842+08
$55 Ti-6AI-4VSolution treated and aged
] Front Plane 1650408
1] Top Plane: as6se+07
] Right Plane ag80e+07
L., origin T8sies07
4 Center of Mass
ke sscrercr
@ importedss |
55216407
< >
ag3sesr
- 3.945e+07
G Static 1 (-Default-) ] 2.962e+07
G tail rotor3 (-Ti-6AI-4VSolution treated Py
Connections
7 e
» D Firtures
» L8 Extemal Losds 35360004
& vesh b Vield strength:8.274e+08

Result Options

(&' Displacement1 (-Res disp-)
(8 Strainl (-Equivalent-)

L.

TITETR] Model | 30 Views | Motion Study T | & Static 1 [[¥a Frequeney T |
SOLIDWORKS Education Edition - Instructional Use Only.

H P Type here to search





image19.png
| soupworssp| B0 --@-8- - [Ieds- @ Searcn sOLDWORKS Help D <] & 2 + = & X
€ = 5 U B g G &g Boeeme B

study Fotures Exemal Connections run | Resatts - .
sony e snei Detormed| compare B Pt Toots 1 ncude image orRepert

Material Manager Result | Results

Features | Sketch | Evaluate | MBD Dimensions | SOLIDWORKS Ade-Ins | Simulation | MBD | SOLIDWORKS CAM | SOLIDWORKS CAM TBM | Analysis Preparation

Model nametail rotar3
Study name:Static 1¢Default]

Plot type: Static nodal stress Stresst
Deformatian scale: 10323

CAEB-V-»-OR-3

¢ BR[¢|[S[F
v

@ B tiLsoors Defoult<<Deaut Dis

> [ History
£3) sensors
, notations
& — von Mises (N/m"2)
> [) Sold Bodies(1)
. 1.1842+08
$55 Ti-6AI-4VSolution treated and aged
] Front Plane 1650408
1] Top Plane: as6se+07
] Right Plane ag80e+07
L., origin T8sies07
4 Center of Mass
ke sscrercr
@ importedss |
55216407
< >
ag3sesr
- 3.945e+07
G Static 1 (-Default-) ] 2.962e+07
G tail rotor3 (-Ti-6AI-4VSolution treated Py
Connections
7 e
» D Firtures
» L8 Extemal Losds 35360004
& vesh b Vield strength:8.274e+08

Result Options

(&' Displacement1 (-Res disp-)
(8 Strainl (-Equivalent-)

L.

TITRTR] Model | 30 Views | Motion Study 1 | w Static 1 | ¥a Frequency 1 |
SOLIDWORKS Education Edition - Instructional Use Only.

H P Type here to search





image20.png
/775 souipworks|P| & D -

e E®-

»HE-8- tail_rotor3 * @ searcn souoworksHelp O -] & ? v - & X
@ [CRT | 9 [ B Bb Design Insignt Report
Study o s B Grnims gy 0| EErs Compare By Piot Tools ~ M8 Include Image for Report

o) = B © B
e | s I e 10 o8
2 e FOEB- T v -S@/-T-
sB[RIe[ ®
N4 L]
@ " taiLrotor3 (Default<<Default> Dis A =
, 8
@

» @) Solid Bodies(1)
155 Th6A-4USoltion rested and aged
] Front Plane
] Top Plane
) RightPlane
L., origin
% Centercf Mass
@ importesss

< >

v-
Q¢ Static 1 (-Defautt-)
G tail_rotor3 (-Ti-6AI-4VSolution treated
1 Connections
> 1D Ftures
» LB Ectemal Loads

& vien

Displacement! (-Res disp-)
@ stint (-Equivalent,)

SOLIDWORKS Educational Product. For Instructional Use Only.

von Mises (N/m"2)
1.1842+08
1.085¢.+08
as6se+07
8808+07
7894e+07
G207e+07
55216407
ag3sesr
3.945e+07
2562007
1.876e+07
9856e+05
35360404

b Yield strength: 5.274¢+08

(<]
L)

TR Model [ 30 Views | Wiotion Study 1 ] ¥ Static 1 [ ¥ Frequency T_|

SOLIDWORKS Education Edition - Instructional Use

H P Type here to search

Only





image21.png
7,77Ssounwom<§ Y ADF-E-&- -0 ES- tail_rotor3 * @ Searcn sOLDWORKS Help D <] & 2 + = & X
X = & U Y g & B[] g Bowerne Report

Sty g, | FuMurEs BASTSL Comnedions gpoy R REUS | petormeg Compare B PlotToots - () nducde Image forReport
et Manager Rt | Resos

Features | Sketch | Evaluate | MBD Dimensions | SOLIDWORKS Ade-Ins | Simulation | MBD | SOLIDWORKS CAM | SOLIDWORKS CAM TBM | Analysis Preparation

Model nametail rotar3 PHAPBEBE - D-v SR -2

Study name:Static 1EDefault]
Plot type: Static displacement Displacement]
Deformatian scale: 10323

¢ BR[¢|[S[F
v

@ B tiLsoors Defoult<<Deaut Dis

> B History
£3) sensors
, notations
& — URes (nm)
> [@) Solid Bodies(1)
30042400
£55 Ti-6AI-VSolution treated and aged
] Front Plane 27540000
] Top Plane 2503400
] Right Plane 22530000
L. orgin -
Center of Mass
1.7526+00
@ importeds3. 9
= 1.502¢:+00
< >
1.2526+00
- 1001400
Q¢ Static 1 (-Defautt-) ] 7.5106-01
G tail rotor3 (-Ti-6AI-4VSolution treated ST
1 Connections
2503201
» D Firtures
1000830

» 4}t Loods

& vien

Stres (-vonMises-)
(@ Displacement1 (Resdisp)
(& Strain1 (-Equivalent-)

TITETR] Model | 30 Views | Motion Study T | & Static 1 [[¥a Frequeney T |
SOLIDWORKS Education Edition - Instructional Use Only.

H P Type here to search





image22.png
| soupworssp| B0 --@-8- - [Ieds- @ Searcn sOLDWORKS Help D <] & 2 + = & X
€ = 5 U B g G &g Boeeme B

study Fotures Exemal Connections run | Resatts - .
sony e snei Detormed| compare B Pt Toots 1 ncude image orRepert

Material Manager Result | Results

Features | Sketch | Evaluate | MBD Dimensions | SOLIDWORKS Ade-Ins | Simulation | MBD | SOLIDWORKS CAM | SOLIDWORKS CAM TBM | Analysis Preparation

Model nametail rotar3
Study name:Static 1EDefault]

Plot type: Static displacement Displacement]
Deformatian scale: 10323

IEPER- V- »-OR-2

¢ BR[¢|[S[F
v

@ B tiLsoors Defoult<<Deaut Dis

> [ History
53] Sensors
> £ Annotations
o URES )
> i) Solid Bodies(1)
" 30042400
£33 T-GAIAVSolution reated and aged.
] Front Plane 27540000
] Top Plane 25030400
] Right Plane 22530000
L. ongn -
Center of Mass
17528400
@ importedss |
= 15022400
< >
12528400
- 1001400
G static 1 (-Default-) ] 7510001
@ i rotor (T 6A1-8YSolation rested .
@} Connections
2503201
» D Firtures
1.0008-30

» 4}t Loods

& v

Result Options

StressT (-vonMises-)
(@ Displacement1 (Resdisp)
(& Strainl (-Equivalent-)

L.

TITETR] Model | 30 Views | Motion Study T | & Static 1 [[¥a Frequeney T |
SOLIDWORKS Education Edition - Instructional Use Only.

H P Type here to search





image23.png
& University Work - Google Drive X | G stress and strain linear relation - X 2015 SOLIDWORKS Help - Stress X + = X

C' ® Notsecure | help.solidworks.com/2015/English/SolidWorks/cosmosxpresshelp/c_Stress-Strain_Relation_for_Linear_Material.htm?id=750a1787e091436€8a32621569... ¥¢ o :

About ning Resourc Subscription Services

)

C DASSAULT
D SUSTEMES Search

/ﬂ‘ > SimulationXpress > SimulationXpress User Interface > Assumptions of Linear Static Analysis > Stress-Strain Relation for Linear Material

SOLIDWORKS Help Other versions: 2015w | | Print | Feedback on this topic [ +][*

[ Introduction

Stress-Strain Relation for Linear Material PARENT TOPIC
4 Assumptions of Linear
[ User Interface In a linear material, the stress-strain relation is linear. The slope of the line is the elastic modulus of the material (E). Skt Al

I Administration

[ SOLIDWORKS Fundamentals RELATED CONCEPTS
I Moving from 2D to 3D Linearity Assumption
I Assemblies

I CircuitWorks

I Configurations Stress
|> SOLIDWORKS Costing ©
|> Design Checker

| Design Studies in SOLIDWORKS

|> Detailing and Drawings

|> DFMXpress Strain ()

[ DriveWorksXpress
I FloXpress

[ SLDXML Data Exchange E“ Search 'Stress-Strain Relation for Linear Material' in the SOLIDWORKS Knowledge Base.

mnort and Fxnort

15:40
A Type here to search

16/11/201




image24.png
/775 souipworks|P| & D -

e E®-

»HE-8- tail_rotor3 * ® search souoworks Help O <| & 2 5 X
@ [CRT | 9 [ B Bb Design Insignt Report
Study o s B Grnims gy 0| EErs Compare By Piot Tools ~ M8 Include Image for Report
o) = B © B
T e | s Dl T e
s E(R[e[® e ey FOEB- T v -S@/-T-
= e et ey B
v (i)
@ B toilrotor3 Defauit<<Defauit>_Dis A =)
, =
@

» @) Solid Bodies(1)
155 Th6A-4USoltion rested and aged
] Front Plane
] Top Plane
) RightPlane
L., origin
% Centercf Mass
@ importesss

< >

v-
Q¢ Static 1 (-Defautt-)
G tail_rotor3 (-Ti-6AI-4VSolution treated
1 Connections
> 1D Ftures
» LB Ectemal Loads

SOLIDWORKS Educational Product. For Instructional Use Only.

ESTRN

8805604

807304

7339004

6.6060.04

5873004

51390.04

4.406e-04

3673000

29000.08

22060.00

1.4730.08

73%.05

6561e.07

(<]
L)

TR Model [ 30 Views | Wiotion Study 1 ] ¥ Static 1 [ ¥ Frequency T_|

SOLIDWORKS Education Edition - Instructional Use

H P Type here to search

Only





image25.png
| soupworssp| B0 --@-8- - [Ieds- @ Searcn sOLDWORKS Help D <] & 2 + = & X
€ = 5 U B g G &g Boeeme B

study Fotures Exemal Connections run | Resatts - .
sony e snei Detormed| compare B Pt Toots 1 ncude image orRepert

Material Manager Result | Results

Features | Sketch | Evaluate | MBD Dimensions | SOLIDWORKS Ade-Ins | Simulation | MBD | SOLIDWORKS CAM | SOLIDWORKS CAM TBM | Analysis Preparation

Model nametail rotar3
Study name:Static 1 Default]
Plot type: Static strain Straint
Deformatian scale: 10323

CAEB-V-»-OR-3

¢ BR[¢|[S[F
v

@ B tiLsoors Defoult<<Deaut Dis

> [@ History
£3) sensors
, notations
e EsTRN
> [) Sold Bodies(1) 8206e.04
$55 Ti-6AI-4VSolution treated and aged 3
] Front Plane 8073604
1 Top Plane 139208
] Right Plane e
4 Center of Mass
5.1390.04
@ importedss |
44062.04
< >
36730.04
v- 23400.04
G Static 1 (-Default-) ] 2.2066-04
G tail rotor3 (-Ti-6AI-4VSolution treated W
Connections
Y 6561207

» 4}t Loods

& v

Result Options

StressT (-vonMises-)
(&' Displacement1 (-Res disp-)
(@5 Straint CEquivalent)

L.

TITRTR] Model | 30 Views | Motion Study 1 | w Static 1 | ¥a Frequency 1 |
SOLIDWORKS Education Edition - Instructional Use Only.

H P Type here to search





image26.png
/775 souipworks|P| & D -

e E®-

»HE-8- tail_rotor3 * ® search souoworks Help O <| & 2 5 X
@ [CRT | 9 [ B B pesigninsight | {5} Report
Study g, Fitures Bdemal Comecions g, Run Results Compare B PotTools - @) Incude Image for Report
e, s = == [ iz
Festures | Sketch | Evaluste | MBD Dimensions | SOLDWORKS Addtins | Simuation | D 0. x
5 Model nameaiotors
Sty sttt et
15| Potbpe: stae s st
¢[ElB[e]® ®
v Lu]
& B teiLrctor3 (Defuit<<Defouit>_Dis ~ =
D El
[

» @) Solid Bodies(1)
155 Th6A-4USoltion rested and aged
] Front Plane
] Top Plane
) RightPlane
L., origin
% Centercf Mass
@ importesss

< >

v-
Q¢ Static 1 (-Defautt-)
G tail_rotor3 (-Ti-6AI-4VSolution treated
1 Connections
> 1D Ftures
» LB Ectemal Loads

SOLIDWORKS Educational Product. For Instructional Use Only.

ESTRN

8805604

807304

7339004

6.6060.04

5873004

51390.04

4.406e-04

3673000

29000.08

22060.00

1.4730.08

73%.05

6561e.07

(<]
L)

TR Model [ 30 Views | Wiotion Study 1 ¥ Static 1 | ¥ Frequency T

SOLIDWORKS Education Edition - Instructional Use

H P Type here to search

Only





image27.png
|5 souswons| |





image28.png
cnas © v 0@

fn——





image29.png
[





image30.png
Strain Hardening Necking
Stress

Ultimate Strength

Yield Strength

Rise

Run

Young's Modulus = Rise = Slope
Run

~

Fracture

Strain




image1.png




image2.png




