apter 3 Airmaster

Blade

A. Airfoil 4412 On Web.

Step 1. In your web browser, go to NACA 4412 airfoil at airfoiltools.com.
http://airfoiltools.com/airfoil/details?airfoil=naca4412-il

Step 2. Click Selig format dat flle, Fig. 1.

A' rf H | T I You have 0 airfoils loaded.
I 0| OO S Your Reynold number range is 50,000 to 1,000,000. ( )
Search 1638 airfoils ~ ©* (W Tweet)) | Like 1.4k

Applications NACA 4412 (naca4412-il)

Airfoil database search

My airfoils NACA 4412 - NACA 4412 airfoll
Airfoil plotter

Airfoil comparison
Reynolds number calc
NACA 4 digit generator

NACA 5 digit generator / 1 1 T | |
Information

Airfoil data /_A_\_\\

Lift/drag polars ]

Generated airfoil shapes

Searches //

Symmetrical airfoils
NACA 4 digit airfoils

NACA 5 digit airfoils Details Dat file Parser

NACA 6 series airfoils (nacad4415-il) NACA 4415 No parser wamnings Send to airfoil plotter
. NACA 4415 airfoil NACA 4415 N Add to comparison

Airfoils Ato Z Max thickness 15% at 30.9% chord. Lednicer format dat file
Max camber 4% at 40.2% chord 1.00000 0.00000 Selig format dat file

Aa18to avistar (88) Source UIUC Airfoil Coordinates Database ©.99893 0.060039 ‘

B b29root to bw3 (22) Source dat file 0.99572 0.00156

C c141a to curtisc72 (40) The dat file is in Selig format 6.99839 0.00349

D daet1 to du861372 (28) 0.98296 0.60610

E 01098 to esa40 (209) : : v

F falcon to fxs21158 (121) ‘

G geminism to gu255118 (419) Qimilar airfaile ‘

Fig. 1

Step 3. In the new browser tab that opens, drag to select all but the top header line and Copy.
(Ctrl-C), Fig. 2.

BT NACA 4412 (nacad412-il) X airfoiltools.com/airfoil/seligdatfil X +

C A Not secure | airfoiltools.com/airfoil /seligdatfile?airfoil=nacad4 12-il

Do not include

.014700 . N
327100 header in selection

.248900
.066900
-081400
-2919e0

Starts at (1,0013)—

Wrong!

No SPACe naca 4412
in e 1. 000000 ©.001300
. 950000 ©0.014700
selection 900000 ©0.027100
800000 ©.048900

S S T o o e e

. 700000 -066900
. 600000 .0814e0
.500000 o 0919.0

.250000
- 300000
.400000
. 500000
. 60000
. 70000
. 80000
- 900000
. 950000

Ends at (1,001) —>= s Fig. 2
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http://airfoiltools.com/airfoil/details?airfoil=naca4412-il

Step 1.

Open Excel and paste data into a new Excel file (Ctrl-V), Fig. 3.

Step 2. You can scroll to bottom and confirm 35 rows, Fig. 4.

= H @ - | < Bookl - Microsoft Ex &) H @ - = Book1 - Microsoft Ex
Home | Insert Pagelayout Formulas Data Review View Ad Home | Insert Page layout Formulas Data Review View Ad
20 20
_j °€' Arial Unicode MS ~ 10~ A~ A~ g\%’E B Zp  Gen _j °€' Arial Unicode MS ~ 10~ A™ A g\%’g - Ep¢  Gen
T - T -
5 BI1U- bh-A-===iF:F @5 § Paste BI1U-~ DA =S==4EE - §
Clipboard Font Alignment Clipboard Font Alignment
\ Al - fe| 1.000000 0.001300 | A2 - fe| 0.950000 0.014700
A B C D E F G A B C D E F G
1 | 1.000000] 0.001300 29 0.500000 -0.014000
2 0.950000 0.014700 30 0.600000 -0.010000
3 0.900000 0.027100 31 0.700000 -0.006500
4 | 0.800000 0.048900 32 0.800000 -0.003900
5 0.700000 0.066900 33 0.900000 -0.002200
6 0.600000 0.081400 34 0.950000 -0.001600
7 0.500000 0.091900 35 g.000000 -0.001300
o N AnnnnNn N naennn ol ‘

Fig. 3

Fig. 4

Step 3. Scroll back to top and select first column, Fig. 5. To select column, click letter A heading

at top of column.

Step 4. On the Data tab in the Data Tools group, click Text to Columns

===
Text to
Columns

. Fig. 5.

eSS | @ -5 Book1 - Microsoft Excel non-commercial use
“ Home Insert Pagelayout Formulas | Datag, Review View Add-Ins Acrobat
=) ™ o s | ] Connections a2 { Clear == = | T @ =>I'
ARG B BE~ o 8] W ¥ = BF = B= & 3
From From From From Other | Existing Refresh Properties Zl Sort Filter e Reapply Textto Remove Data  Consolidate What-If =~ Group
Access Web Text Sources ™ Connections| All~ s Edit Links A _)’:)Advanced ColumngBuplicates Validation * Analysis * &
Get External Data Connections Sort & Filter ‘ Data Tools
Al A ﬁ-‘ 1.000000 0.001300
A ‘ B C D E F G H J K L M N 0o
1 | 1.0000001%.001300
| 2 | 0.950000] 0.014700
| 3 | 0.200000 0.027100
| 4 | 0.800000 0.048900
| 5 | 0.700009 0.086900
| 6 | 0.600000 0.081400
| 7 | 0.500000 0.091900

SOLIDWORKS 23
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Step 5. In the Convert to Columns Wizard
Step 1 Select Delimited
click Next
Fig. 6
Step 2 Check Tab and Space
click Next
Fig. 7
Step 3 Click Finish
Fig. 8.

Convert Text to Columns Wizard - Step 1 of 3 ? X

The Text Wizard has determined that your data is Delimited.

If this is correct, choose Next, or choose the data type that best describes your data.
Original data type
Choose the file type that best describes your data:

®

() Fixed width ields are aligned in columns with spaces between each field.

- Characters such as commas or tabs separate each field.

Preview of selected data:

1.000000 0.001300 -~
0.950000 0.014700
0.300000 0.027100
0.800000 0.048900
0.700000 0.066900
0.600000 0.081400 v
Cancel Next > ‘ Finish
.
Fig. 6
Convert Text to Columns Wizard - Step 2 of 3 ? X

This screen lets you set the delimiters your data contains. You can see how your text is affected in the
preview below.

Delimiters
Tab
O Semic& Treat consecutive delimiters as one
L Comma Text qualifier: |"
, X ext qualifier: bd
Space;
] cher:s
Data preview
1.000000 [0.001300 A
0.950000 [0.014700
0.500000 [0.027100
0.800000 [0.048900
0.700000 [0.066900
0.600000 [0.081400 v
Cancel < Back Next > ‘ Finish
Fig. 7
Convert Text to Columns Wizard - Step 3 of 3 ? X
This screen lets you select each column and set the Data Format.
Column data format
(® General
'General' converts numeric values to numbers, date values to
O Text dates, and all remaining values to text.
O Date: |MDY »~ Advanced...
() Do not import column (skip)
Destination: | $A$1 2.5
Data preview
seneral Geperal
1.000000 [0.001300 ~
0.950000 [0.014700
0.500000 [0.027100
0.800000 [0.048900
0.700000 [0.066300
0.600000 [0.081400 v
< >
Cancel < Back

Fig. 8
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Step 6.

Step 7 .

Step 8.

Step 9.

Step 10.

Step 11.

Delete first blank column, Fig. 9. To

I:Tﬂ

-

delete column, click column A heading, “

. . . Home Insert Pagelayout Formulas Data = Review View

Right click and click Delete. - §

\_%l l‘| % Cut b‘ Al @Connechons Al

_a ] :ﬂ Copy u \Q =| Properties “

. . . F F Fri — © ti Refresh T | =2

Key_ln al (ZerO) in column C’ Flg‘ 10. Acr?er:s V\rl(:er; Trl T} Paste Options: cI:gons Z\rle's = Edit Links Al
Gel 3 Connections

Auto-populate all the way down. To auto- AL Paste Special..

. . A d E F (
populate, double click on bottom right a Insert

corner of cell (plus sign), Fig. 11. 2| Delete~

3
2 | Clear Contents

Click File Menu > Save As. Fig. 9

|1 9 - (- |-

In the Save AS dlalog bOX, Fig- 12 “ Home Insert Pagelayout Formulas Data = Review View
Key-in AIRFOIL4412 é D 35 TED Y @ (2 connections |
No spaces in filename o -0 C fl,J 2 o roperties

A From From From From Other | Existing  Refresh Zl
NaVIgate to My Documents/Tech Ed Access Web  Text Sources™ Connections All™ | o Edit Links A
22_23/Airmaster folder Get External Data Connections

L. c1 - £l o
Set Save as type Text (Tab delimited) A 5 c 5 c ; 1
Click Save. 1 1 00013 0
2 0.95 0.0147 ‘
3 0.9 0.0271
Click Yes. : nn nneen .
Fig. 10
. IS N . _
Close the Excel file, no need to save again. |~ H 9 v
Home Insert Pagelayout Formulas | Data = Review View
ﬁ L'.. % L' = @Connections A
a2 E a B Ll
From From From From Other | Existing  Refresh Sk Zl
Access Web  Text Sources~ Connections All~ | = Edit Links A
Get External Data Connections
c1 - & o
A B @ D E F (
1 1 0.0013 3_
2 0.95 0.0147
3 0.9 0.0271 0 ‘
Fig. 11
\E Save As X
&« v 4 « Tech Ed 22-23 » Airmaster v (3] £ Search Airmaster
Organize ~ New folder = -0
lecn k@ 18-19 N
Tech Ed 19-20 No items match your search.
Tech Ed 20-21
Tech Ed 21-22
v Tech Ed 22-23
Airmaster
Bike and Trh o
File name: | AIRFOIL4412 y_ .
Save as type: |Text (Tab delimit:d) (*.txt) ‘ >
A Hide Folders Tools ~ Cancel

Fig. 12
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C. Open SOLIDWORKS Import Curve.
Step 1. Click File Menu > New, click Part Metric and Curve File X
OK. ‘ |

Browse... ‘
Point X Y| 7

Save

Step 2. Click Features | Features | on the Command Man-
ager tOOlbaI’. Save As

Insert

Step 3. Click Curve Through XYZ Points

) _
‘U Curve Through XYZ Points | in the Curves flyout | s
on the Features toolbar. - Fig. 13
. . & Open X
Step 4. In the Curve Point dialog box: _ ‘
. . &« v « Tech E.. » Airmaster v [ £ Search Airmaster
click Browse button, Fig. 13
Organize ~ New folder m - @
. Tech Ed 19-20 ol -
Step 5. In the Open dialog box: Toch Ed 2021
change file type to txt, Fig. 14 Tech Ed 21-22
select your txt file from Excel fech 0 22:23
. Airmaster
click Open S ant W
Landmaster
Step 6. Back in the Curve Point dialog box: :;::ZI::E y AIRFOIL4412.bt
click OK, Fig. 15. File name: |AIRFOIL4412.txt v | Text Files (*.od) v
Open ‘ Cancel
Step 7. In the graphics area the curve will Fig. 14
be very small (1mm).
Click in graphic area and press F key to Zoom to ~ CurveFile i
Fit \ Fi . 16 \Tech Ed 22-23\Airmaster\AIRFOIL44 12 txt J Browse...
ﬁi} g Paint X Y| Zs ~
1 Tmm Omm Omm Save
D. Save as "BLADE 4412". T oomm| oo omm| | smens
Step 1. Click File Menu > Save As. T o} %mm___omm -
6 0.6mm 0.08mm Omm
Step 2. Key-in BLADE 4412 for the filename and press : oamm| ot o OK;
ENTER. 1?) ogim o.%;xz gﬁ: ™ Cancel
Fig. 15

Fig. 16
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E. Sketch1 for Boundary Surface. ¢S ER S @
Step 1. Click Front Plane |E| in the Feature Manager and click Sketch |{__ g BLADE 4412 (Defauty

3 Annott (mﬁv.L

on the context toolbar, Fig. 17. S
[ Front Plane
] Top Plane
@ ] Right Plane
Step 2. Click Convert Entities :°7"| on the Sketch toolbar. 5o
v Fig. 17
Step 3. In the Convert Entities Property Manager: © ComvertEmtitien @
v X w

under Entities to Convert, Fig. 18

click Curve, Fig. 19 ’_

click OK % . -

[[Jinner loops ane by one

Selectallinner loops

Fig. 18

Fig. 19 Curve

P Converted curve

Fig. 20
Step 4. Click Scale Entities in the Move Entities flyout 7~ Move entities = on the
Sketch toolbar.
. ’—:|S(a|e @
Step 5. In the Scale Rrgpeﬁy Manager set: AV
under Entities to Scale, Fig. 21 Entities o Scale ~

click converted curve spline, Fig. 22 Fal
Parameters A

under Parameters

Scale about:

click in Scale about box ,
click in middle of spline B[ N —
Scale Factor I—il 9.6 DCDWF, )1
uncheck Copy 18-
Tip: Click in the graphics area and use F key to Zoom to Fit ﬁ
click OK % .
e Scale abou
\Original is tiny
Fig. 22
® B < @ >
Step 6. Hide Curvel U To hide, click Curvel U in the Feature Manager gmmmoem
5] 4 Annotat\'ons
and Hide \’{ on the context toolbar, Fig. 23. 8 el srot e
01 Top Plane.
1 Right [ n0, @
IL;» ;l’g\‘;n@
8_ () Sketcht
Fig. 23
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Step 7. Click Centerline ﬂfp in the Line flyout /: ™| on the Sketch toolbar.

Step 8. Sketch cord construction line from trailing edge bottom endpoint of spline to lead-
ing edge and a perpendicular construction line down from endpoint of cord, Fig. 24.

As you sketch, position cursor until it changes to x . to show perpendicular relations is

added.
/ L

N

Perpendicular_5 71 -
not vertical Fig. 24

Step 9. Unselect Centerline tool. To unselect, right click graphics area and click Select % from
menu.

Step 10. Ctrl click the spline and perpendicular line to select both. Release Ctrl key and click
Make Tangent (j\ on the context toolbar, Fig. 25.

L oW = B
iy PR

Ctrl click ™ k
line and 7

leading edge

Fig. 25

Step 11. Ctrl click cord line and Origin Lto select both. Release Ctrl key and click Make Coin-
cident A on the context toolbar, Fig. 26.

A A
trl click N .
cord and gl‘igi{ . b E‘In_] PR

N~

| Fig. 26

Step 12. Click cord line and click Make Horizontal |——| on the context toolbar, Fig. 27.

7 #Murevcca
. 2

S—

i Fig. 27

o
Step 13. Click Smart Dimension |, >™" | (S) on the Sketch toolbar.
Step 14. Add dimensions, Fig. 28. 94
7.
5.2
— Fig. 28
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Step 15

Step 16

Step 17

Step 18

Step 19

Step 20. Click Trim Entities

Step 21

. Zoom in around the trailing edge, Fig. 29.

. Click Centerline £

— 9.6
9.4
F————n
| |
| |
I |
~— Fig. 29 L= =Z00M= =
%’F . .
# | in the Line flyout
n/ ™ | on the Sketch toolbar.
/‘/
. Sketch construction line at angle across /,/ '
_____ _,4;/

trailing edge, Fig. 30.

. Click Smart Dimension | pimension

the Sketch toolbar.

&

Smart

-

. Add dimensions, Fig. 31.

Sketch toolbar.

&
Er;tr:ri-les (S) on

-

. In the Trim Property Manger:

(S) on

the

select Trim to closest  ° I_ , Fig. 32
check Keep trimmed entities as

construction geometry
Trim rear segments 34 rim

of bottom ends of

spline to construction

line, Fig. 33.

Click segment to trim. | /ce

Results shown in
Fig. 34.

Click OK %
when done.

geometry

geometry

Keep trimmed entities a

[]\gnore rimming of con

s construction ‘

struction ‘

Fig. 32
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Step 22.

Step 23.

Step 24.

Step 25.

Step 26.

Step 27.

Step 28.

Step 29.

Click top spline most rear endpoint
(trimmed construction spline) and click

Make Fixed '248 on the context toolbar,
Fig. 35. This will fully define sketch.

Click Style Spline /| in the Spline fiy-
out rU ™ | on the Sketch toolbar.

Sketch a 4 control vertex point Spline be-
tween endpoints of trailing edge spline,
Fig. 36. Press Escape to end spline.

Fig. 36
Ctrl click top construction geometry

of trim and top control vertex point to /&g i;" .,

select both. Release Ctrl key and click —® @ AT 7@ O La
inci s~ 1.15

Make C0¥nc1dent /{,, on the context Ctrl click spline 'T'"'—‘K\T,“‘\\.\

toolbar, Fig. 37. and point —/’, ] ~~

——————————— ! el

Ctrl click bottom control vertex point | 1.15

and bottom construction geometry of Fig. 37

trim to select both. Release Ctrl key and A e iy

click Make Coincident /{,, onthe con- @@@ JORR2 I o QMO
text toolbar, Fig. 38. ! —_ 1.15
Ctrl click point i:\ T~

and spline i &/ T~

& i W= Y J
Click Smart Dimension | pimerion | (S) on . |
the Sketch toolbar. .

Add dimensions, Fig. 39.

save = (Ctr1-s).

e
N

—

Fig. 40
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F. Save Sketch as Block. @ save As

Step 1. Click Tools Menu > Blocks > Save. | « v 4 © « TechEd22-23 » Airmaster ~
Organize ~ New folder

Step 2. In the Save As dialog box, Fig. 41 Tech Ed 20-21 A

key-in AIRFOIL4412 for
the filename

navigate to Documents\
Tech Ed 22-23\Airmaster
click Save button.

Le
Step 3. Click Exit Sketch | %, | on the
Sketch toolbar. -

Tech Ed 21-22
Tech Ed 22-23
Airmaster
Bike and Tlh
Landmaster

Pickup Truck v

X

19} R Search Airmaster

No items match your search

File name: | AIRFOIL4412

Save as type:  SOLIDWORKS Blocks (*.sldblk)

 Hide Folders

Cancel

Save

Step4. Save [ (Ctr1-S).

G. Change Sketch Plane.

Fig. 41

e on the Standard Views toolbar. (Ctrl-7)

Click Sketch1 C in the Feature Manager and

i

on the context

Step 1. Click Isometric
Step 2.
click Edit Sketch Plane
toolbar, Fig. 42.
Step 3. In the Sketch Plane Property Manager:

under Sketch Plane/Face, Fig. 43
expand the flyout Feature Manager design

tree in top left corner of the graphics area and

click Top Plane| 1 |, Fig. 44
click OK % .

% E $‘ e > ﬁ Sketch Plane @
4 v X
& BLADE 4412 (Default e ——
» [A) Annotations @ @
83 Material <not specified>
7 Front Plane
EJ Top Plane Flg' 43
[ Right £ [ i _1® &
Origin
%'fcungm xEI - % BLADE 4412 (Defautt)
[__ sketcht - Al Annotations
Fig. 42 a% Material <not specified >
J Front Plane
[J Toé PIang
] Right PIane‘
I—. Origin
Curvel
[ Sketch

Fig. 44
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H. Create Plane1 and PlaneZ2.

-
Step 1. Click Top Plane |1| in the Feature Manager to
display Plane is graphics area, Fig. 46.
Step 2. In graphics area Ctrl drag Top plane to up and
release, Fig. 47.
Step 3. In the Plane Property Manager set:
under First Reference, Fig. 48

Distance G 23
and press ENTER.
The new plane should be above, Fig. 47.
Tip: Click in the graphics area and use F key to

Zoom to Fit f;?"

Click Keep Visible = and OK %" . The Push Pin
A" on allows creating another Plane.

Step 4. In the Plane Property Manager:
under First Reference, Fig. 49
click in First Reference box
expand the flyout Feature Manager design
tree in top left corner of the graphics area

and click Top Plane | | Fig. 50

Distance {& 5 {# Plane @
Vv X
check Flip offset :::;::ereme ’
The new plane should @ o0 Pine
be below Top Plane, Parallel ~
Fi . 51 Perpendicular
. g . Coincident
Click OK %" and click [+ [s000deg
5.00mm =
Cancel #. Hm@
1 =
Step 5. Save &= (Ctrl-S). Bl e
p ﬁ ( ) Second Reference
@ :
Third Reference
Y |
Options ~
I Flip normal
Fig. 49

SOLIDWORKS 23 BLape AIRMASTER

G ER S @ > |d#em @
v v X~
{3 BLADE 4412 (Default)
» [A] Annotations Message
§i Material <not specified> BT
J Front Plane @ ITOP Plane ‘
[@' Parallel
Right Plan¥
I—. O‘rg‘-g‘-tn o Perpendicular
U Curvel Coincident
[ sketch1 45.00deg
Fig, 46 23.00mm =
O Flip cﬁ&
, ey 2
@ Mid Plane
Second Reference
@ :
Third Reference
ol
Options ~
I Flip normal
Fig. 48
Hold down Ctrl
' drag plane up

Fig. 47 =

~ @ BLADE 4412 (Defauly)

4 (@ Annotations

23 Material <not specified>

Front Plane

[J To;; Plané
] Right Plan&
Origin
Curvel
( sketch

g Plane1

Fig. 50

Set distance 23

Set dlstance 5
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I. Insert AIRFOIL 4412 Block.

Step 1.

Step 2.

Step 3.
Step 4.

Step 5.

Step 6.

click Planel

Hide Planel and Plane2|[&l. To hide, Ctrl
i and Plane2 [ 4l in the Feature

on the context toolbar,

S ER S >
¥

{3 BLADE 4412 (Default)
Annotations

55 Material <not specified>
[j Front Plane

S ERSE@
Né

% BLADE 4412 (Default)

» [A] Annotations
55 Material <not specified>
[:J Front Plane

Manager and Hide [ Top Plane (1) Top Plane
. [:J ight [:J ight Plane
Fig. 52. ;Z}Z?Qnﬁ';j %Z?;:’W
Curve Curve| u—

. -+'| . [T Sketc \{ [ sketcl Qﬁ

Click Planel |_;- in the Feature Manager and i: Plane [J Planet
— [¥ Plane2 Plane2

click Sketch ﬁl on the context toolbar, Fig. 53. Fig. 52 Fig. 53
Click Normal To ,J;... on the Standard Views toolbar. (Ctrl-8)

Click Tools Menu > Blocks > Insert.

In the Open dialog box select your
Block file and Open, Fig. 54.

In Insert Block Property Manager,
click Browse, Fig. 55
in the Open dialog box, navigate
to Documents\Tech Ed 22-23\Air-
master and open AIRFOIL4412

block file

under Parameters

Block Scale Iﬁ S
A
Block Rotation |1 -15°

press ENTER key on keyboard

click above the geometry in Sketchl, Fig. 56

click OK w# .

52} Open X
<« v « Tech Ed 22-23 » Airmaster + (9] P Search Airmaster
Organize ~ New folder = m @
Tech Ed 20-21 A Name -
Tech Ed 21-22 -
| | AIRFOIL4412.SLDBLK
Tech Ed 22-23
Airmaster
Bike and Trailer
I andmactar S >
Configuration: Default »
File name: |AIRFOIL4412.SLDBLK s #|  SOLIDWORKS Blocks (*sldblk, *
Fig. 54
@ Insert Block @
v X
Blocks to Insert ~
Open Blocks
owse.
[ tink to file:
i Parameters A
K @
iy @@

Fig. 55

I

SOLIDWORKS 23 BLAape AIRMASTER PAacGe 3-12



Step 7. Ctrl click cord line in the block and Origin L__to select both. Release Ctrl key and click
Make Coincident A on the context toolbar, Fig. 57.

- A A F
Step 8. Click Smart Dimension \‘\»\-\.\,\\ @ @}_I JER2R PR
o b4
Smart ) \‘\\"\-\\

pimension (S) Ctrl click cord =

on the Sketch and Origin ~.! Iy~
toolbar. |

! Fig. 57

Step 9. Add dimensions, Fig. 58.
Dimension the 15° first.

Step 10. Click Exit Sketch

G T P
it | on the Sketch toolbar. Fig. 58 ~y.

Sketch N
G B S @ >
g

J. Sketch3.
4 e &) BLADE 4412 (Default
Step 1. Click Plane2 |E| in the Feature Manager and click Sketch ﬁlﬁ_ onthe |- [mosons

. 55. Material <not specified>
context toolbar, Fig. 59. (1] Front Plane
[j Top Plane
[j Right Plane

1, origin
Step 2. Click Center Straight Slot @ (S) in the Straight Slot flyout ”ich:vgve 6 i hq >
- T et g2
@)~ | on the Sketch toolbar. s

» [T sketch2

Fig. 59
Step 3. Sketch a Center Straight slot at the Origin L, Fig. 60.
To sketch slot, click Origin for
start point of slot. Move
cursor to right

to cord line in ‘ iy -
Sketchl for length \
of the slot and then click. Move cursor i

down for width of slot and click.

Fig. 60
‘ &
Step 4. Click Smart Dimension pomart (S) on the Sketch toolbar.

. 3.3 i

Step 5. Add dimensions, Fig. 61. R.75
Step 6. Click Exit Sketch / |

e | on the Sketch toolbar. .
Fig. 61

-
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K. SurfaceFilled1. @ Fi susce @
V x Cor\la(lkel(hz
Step 1. Click Isometric a on the Standard Views toolbar.  euchseundsry ~ f '
(Ctrl-7) 2 W Sketch2
Step 2. Click Surfaces | Surfaces | on the Command Man-
ager toolbar. gesetings
@ S:::y .m all edges :
Step 3. Click Filled Surface |« .. | on the Surfaces toolbar. Sh—
Step 4. In the Fill Surface Property Manger set: ;,)“ "
under Patch Boundary, Fig. 62
click Sketch2, Fig. 63 optons ~
check Optimize surface i
check Show preview el
Tip: Right click when cursor changes to L\@@ Fig. 62
to select OK % |
or click OK % |

L. SurfaceFilled2 and 3.

@
Step 1. Click Filled Surface | . +-. | on the Surfaces toolbar. V.
i @ Fill Surface ® \\3 - \\
Step 2. In the Fill Surface Property Manger: + x
under Patch Boundary, Fig. 64 "@; soundary ~
click Sketchl1, Fig. 65 E
check Optimize surface
check Show preview
click OK % . o atinge
Step 3. Repeat and add Fill Surface Sketch3, S:::yfoauedges v
Fig. 66 Sy
Fig. 64
Step 4. Save Ctrl-S). g
P ﬁ ( ) Sketchl
1«
SN
ARG
Sketch3\/’

Fig. 65 Fig. 66
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M. Boundary Surfacel.

Step 1.

Step 2.

&

Click Boundary Surface ®2""“*"| on the Surfaces toolbar.

Surface

In the Boundary-Surface Property Manger:
under Direction 1, Fig. 67
click Surface-Filll, Fig. 68
click Surface-Fill2

click OK s .

N. Boundary Surface2.

Step 1. Rotate view up to view of Surface Fill2, use Up Ar-

Step 2. Click Boundary Surface ®2"%%| on the Surfaces toolbar.

row key four times.

&

Surface

Step 3. In the Boundary-Surface Property Manger:

under Direction 1, Fig. 69
click Surface-Fill2, Fig. 70
click Surface-Fill3

Step 4.

Tangent Type

Default

Options and Preview v

Curvature Display v

Fig. 67

set Normal To Profile for Surface body 1 only

Alignment

Align With Next Section

drag connectors @ to aligned as shown Fig. 70

Click Front @

click OK % .

save (& (Ctr1-s).

Normal To Profile v
Align With Next Seh ~
A
000deg .
1.000000 "
v

[ Apply to all

R

1=

iraction 2 A

[«][=]

Default

Fig. 69

on the Standard Views toolbar.
Again adjust connectors @ as shown Fig. 71

Normal To Profile

|

@ Boundary-Surface @
v X
Direction 1 ~

\
\
.
Fig. 71

Fig. 72
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O. Knit Surfaces1. & Ro &>
7

Step 1. Click Isometric a on the Standard Views %25411?06&““)
tOOlbal‘. (Ctl’l—7) - -Surface Bodles(S)L <
@ Surface-Fill1 LS 3 % -

Q Surface Fill2 ‘

@ Surface-Fill3

Step 2. Hide Surface-Fill2 @2, the middle Surface Fill. Soeerts |

@ Boundary-Surface2

To hide, expand Surfaces Bodies @ folder in he $5 Material <not specified>

u Front Plane

Feature Manager, click Surface-Fill2 ¢ and Hide (7 Top Plane
R Lj Right Plane
"ﬁ‘ on the context toolbar, Fig. 73. L., origin
?_f Curvel

Lj Plane1

Lj Plane2
» @ Surface-Filll
» @ Surface-Fill2
» & Surface-Fill3

L Boundary-Surface1

m @® Boundary-Surface2
Step 3. Click Knit Surface kot | on the Surfaces toolbar. Fig. 73
Hide =t

Step 4. In the Knit Surface Property Manger:
under Selections, Fig. 75
click both boundary surfaces, Fig. 76

Surface-Fill2
\

AN

check Merge entities P ) —~y
check Gap Control ~_ \,W/
click OK % . Fig. 74

0.009640mm

Show gaps in range:

0.0025mm ~ 0.1mm
il il

. <— Boundaryl
Fig. 75

<— Boundary2

Fig. 76
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P. Knit Surfaces2.

on the Surfaces toolbar.

1]
Step 1. Click Knit Surface =
Step 2. In the Knit Surface Property Manger:

under Selections, Fig. 77
click:
top fill surface
knit surface, Fig. 78
Rotate to view bottom
click:
bottom fill surface,
Fig. 79
check Create solid
check Merge entities
check Gap Control

Knitting tol

reate soli ~
Merge entities s
Gap Control

‘ 0,009640mm

0.0025mm

il

Show gaps in range:

~ 0. 1mm

click OK ## .

Step 3. Save [ (Ctrl-S).

Fig. 77

Q. Extrude CutTip.

Step 1.

Click Front Plane | .- ik in the Feature Manager

and click Sketch E: on the context toolbar,

Fig. 80.

Step 2. Click Normal To

,J,, on the Standard Views

toolbar. (Ctrl-8)

Step 3.

outD"’

Step 4.

Click Parallelogram E in the Rectangle fly-
on the Sketch toolbar.

Sketch parallelogram with vertical sides at tip

of blade, Fig. 81. To sketch parallelogram,
click first corner upper left of tip of blade. For
second corner, move cursor down directly below
first corner until it changes to show vertical rela-
tions | is added and click. Sketch third corner
to right and slight below to set angle.

Step 5.

Click 3 Point Arc |6 8 (S) in the Arc flyout

£yl

Step 6.

on the Sketch toolbar.

Sketch arc across bottom endpoints parallelo-

gram with radius above, Fig. 82.

<«— Filll

< Knitl

Fill3 ”I

Fig. 78

S ERS @
¥

) BLADE 4412 (Default)
Annotations
- Surface Bodies(1)

83 Material
m Front Plane

[J Top Plane

[ Right Plane

I_, Origin

U Curvel

[:J Plane1

[ﬂ Plane2

@ Surface-Fill1

@ Surface-Fill2

@ Surface-Fill3

L Boundary-Surface1
* Boundary-Surface2
m Surface-Knit1

m Surface-Knit2

v v v

v v v

Fig. 80

Fig. 82

1
2
o 3

\\

J

P —

Fig. 81
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Step 7. Unselect Arc tool. To unselect, right

click graphics area and click Select
from menu.

Step 8. Citrl click midpoint\\q\ of bottom line
of parallelogram and Origin to
select both. Release Ctrl key and click

Make Vertical | on the context
toolbar, Fig. 83.

0
/ Ctrl click /
& | midpoint /

Step 9. Click Smart Dimension Dimension (S) on / SR 17 |

the Sketch toolbar. . / |

Step 10. Add dimensions, Fig. 84. To dimension / |
angle radius, hover over the arc to wake | / |
up centerpoint. To dimension angle to b | | { |
imaginary line, click bottom line of \ / \ f
parallelogram and left endpoint of A / X /
same line, then click the right horizon-

\ /
tal crosshair 4—1 and place dimension. -
Fig. 83 -

Step 11. Click Isometric @ on the Standard Views toolbar. \?\

Step 12. Click Features | Features | on the Command Manager
toolbar.

@
Step 13. Click Extruded Cut Bxtruded | on the Features toolbar.

Step 14. In Cut-Extrude Property Manager set:

under Direction 1, Fig. 85 G ceourue o)
End Condition vV X ®
Through All - Both T e .
under Selected Contours e a
click the top contour, |7 ™A Ry
. Ve
Fig. 86 I
[Jriipside to cut
click OK % . o
1 Direction 2 A
Step 15. Save [ (Ctrl-S). s t
[] Thin Feature v
<> Sketchd-Region<1>

Fig. 85

Fig. 86 Fig. 87
SOLIDWORKS 23 BLApe AIRMASTER PAGE 3-18



R. Split Tip. N ¢ ER ¢ @ >
Step 1. Click Front Plane L;_l in the Feature Man-

% BLADE 4412 (Default)
4 Annotations

ager and click Sketch i on the context » @] surface Bodes()
. ’ olid Bol #—
toolbar, Fig. 88. = varern L% £
[ Front Plane

Top Plane
Step 2. Click Line n/: (L) on the Sketch toolbar. %gﬁ;‘nﬂane
Curvel
Step 3. Stretch a horizontal line below tip of B pane

o » @ surface-Fill1
blade, Flgo 89- » @ Surface-Fill2
» @ Surface-Fill3

@ Boundary-Surface1

€\ @ Boundary-Surface2
Step 4. Click Smart Dimension |, | (S) on the %zz:zz:jﬁ:ﬁ;
Sketch toolbar. M @ Cut-Extrude?

Fig. 88

Step 5. Add 18.4 dimension, Fig. 89.

Step 6. Click Insert Menu > Features > Split.

Step 7. In the Split Property Manager: @ spie ©)
under Trim Tools, Fig. 90 v
SketchS was preselected s ~

click Cut Bodies button @

under Resulting Bodies

Message v

St B
click Select All k st hIdC_T
uncheck Consume cut bodies renting Bodie ‘ =
click OK w#" .

Step 8. Save [ (Ctr1-S).

a
sume
[Jpropagate visual pmh

Template Settings ~
Override default template settings

C)\ProgramData\SOLIDWORKS\S( E

Fig. 90

Fig. 91
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S. Rename Bodies. T ER @ > CERG
7 7

Step 1. Hide Sketch5 C To hide, click Sketch4 & BLADE 4412 (Default @@ BLADE 4412 (Default
» [A] Annotations » [A) Annotations
in the Feature Manager and Hide || on the Al B 0) o B )
. » [@) solid Bodies(2) ~ [@) Solid Bodies(2)
COIltGXt tOOlbaI‘, Flg. 92. 55 Material <not specified> a BLADE
[ﬂ Front Plane Qe s
) Top Plane 55. Mater\'a& specified>
. [J Right Plane () Front Plane
Step 2. Rename bodies BLADE and TIP &, 1, origin (1 Top Plane
. . . [ U curvel [ Right Plane
Fig. 93. To rename, expand Solid Bodies Lj Plane L, origin
. . ) plane2 Curvel
folder in the Feature Manager. Slowly click : émmm EPW
» & Surface-Fill2 [j Plane2

-
<

@ Surface-Fill3 @ Surface-Fill1

twice (or use the F2 key) over Split 1[1] ﬁ

. @ Boundary-Surface1 4 @ Surface-Fill2

and key-in BLADE. Repeat and rename TIP. O P + @ Surface-Fila
MSurfacef Cy gy 1% @ @ Boundary-Surface1
m Surface- x £ 4 & Boundary-Surface2

4 @ Cut-Extrul__ Ao m Surface-Knit1

T- create Axls- - - mSurface—Kn\'tZ
Step 1. Ctrl click Front Plane | ,'r_| and Right Plane |;| O spiit Cut Extrudet

feature to select both planes, Fig. 94. Fig. 92 %gz)\?tﬁEtChs
%?% B¢ @ > Fig. 93

Step 2. Click Features | Features | on the Com- ) BLADE 4412 (Default

4 Annotat\'ons
mand Manager toolbar. + (8 surtace Bodies(h)

» [@) Solid Bodies(2)
o=
2% Material <not specified>

a
m Front Plane
H

1 Top Plane
Reference P
Geametry [ Right Plane!

Step 3. Click Reference Geometry| - |on the Lown My

?j Curvel

Features toolbar and Axis from Lj Plane
[ Plane2

the menu. @ surface-Filll !
@ Surface-Fill2 |
& Surface-Fill3 |

Step 4. In the Axis Property Manager: 3 223:3:323:::; | \‘
under Selections, Fig. 95 W sertace o / ; \
Planes were preselected %}zﬂiﬁ,ﬁf /
click OK % . B u‘
) Fig. 94
Step 5. Hide Axisl , . To, - @ $ >

vV Xk
hide, click Axisl ,/ Selactions ~| | @ BLADE 4412 (Default)

. Front Plane » Annotat\'ons
in the Feature Man- Righ Plane ‘ » [ surface Bodies()

v

i z Solid Bodies(2)
r a : =
One Line/Edge/Axis 2% Material <not specified>

. P S ot
ager and Hide \ . ) Front Plane
<. . [ Top Plane
on the context toolbar,  * nesminere 3 Rt plane

Figo 97. Cylindrical/(unical Face L Or\'g\'r\
3 5 ? | point and Face/Plane U Ci 1
The axis will be used [ e

[,:J Plane1
later as a mate in the Fig. 95 L
Propeller Assembly.

Q‘,"} Surface-Fill2
@ Surface-Fill3
@ Boundary-Surface1
@ Boundary-Surface2

Step 6 SaVC ﬁ (Ctl‘l-S). BTSurface—Knit1

EIJSurfa -Kni
@CUtEﬁ@ﬂJﬂ
L Oskx @ 1
O spitt ~"

e
L7 Axis1

Fig. 97
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U. Appearance: Dark and Light Green Satin Titanium. N
/

Step 1. Click the part to select part, click Appearances Callout on the con-
text toolbar and click BLADE 4412 %, Fig. 98. ' |

-
Step 2. In the Appearances Task pane, expand Metal, click Titanium @ B L% @ §H bl
and in the lower pane select satin finish titanium, Fig. 99. TxRLPL [l a1 000, e
& Boundary-Su..
Step 3. In the Appearances Property Manager set: @ socy
under Color, Fig. 100 ) %anwwz@x
set RGB values Click | 7< Remove all par.
R 98 >
G114
B 119

click Keep Visible 7™ and OK %" _The Push Pin A on allows
selection of another appearance.

@ sotinfnish dtaniom  (2)
© - -@ ot |vxH
~ @ Appearances(color) Q SN acanced

> @Plastic Color/lmage| & Mapping

Jes

N ﬁ Metal
ﬁ St ee‘ Selected Geometry A

BLADE 4412

ﬁchrome
%Aluminum
ﬁ Bronze

ﬁ Brass
@Copper
@ Nickel
@Zinc

ﬁ Magnesium
% Iron

@ Titanium
Pﬁ Tungsten~ v

~

BICIRIC]=]

l®

matte titanium

satin finish tltanlum

Flg 99

Fig. 101
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Step 4. In the Appearances Property Manager set: @ satin finish titanium ®

under Selected Geometry v xH
[ Basic_ | Advanced

click Select Bodies a , Fig. 102 Colos/mage | & Wappig|
ctick TP B, Fig. 103 .
der Col

under Color
set RGB values 5
R185 (a3
G 198
B 189 Coor ~
. . Vd

click OK %" and click Cancel #%. 7

standard v

Step 5. Save ﬁ (Ctrl-S). E

Fig. 103
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