@.apter 2 Glider
Wing

A. Snap Fit Joint.
Step 1. Click File Menu > New, click Part Metric and OK.

Step 2. Click Top Plane |E| in the Feature Manager and click Sketch o ¢SElR[¢[€]
ﬁ on the context toolbar, Fig. 1. G parts ety
History
+ [&] Annctations
Step 3. Click Line n/: (L) on the Sketch toolbar. l‘j - ;
(L] Top Piane
[ 1 Right Plane
Step 4. Starting at Origin L__sketch lines with the top vertical line L Dnngi g 1
coincident with Origin L, Fig. 2.
Step 5. Right click graphics area and click Select from
menu to unselect Line Tool. TG
Step 6. Click horizontal line off of Origin and click Con- ¥ 12 {E oL a
struction Geometry :: on the context toolbar,
Fig. 3. Orlgln
N -
Step 7. Use Ctrl-A to select all, Fig. 4. Fig. 2 Fi-g. 3
.2 ]
Step 8. Click Mirror Entities ‘[hH] Mirrar Entities | on the 3t| 55__ n

Sketch toolbar, Fig. 5.

& =

Step 9. Click Smart Dimension | pipernion | (S) —

on the Sketch toolbar. v

) ) Ctrl-A
Step 10. Add dimensions, Fig. 6.

L 4128 -

-

|
Fig. 4

Fig. 5 Fig'lg/s/zo
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Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

Step 16.

Step 17.

Click Line :/:

Sketch lines to close sketch, Fig. 7.

(L) on the Sketch toolbar.

&
Click Smart Dimension | pimesion | (S) on
the Sketch toolbar. v
Add dimensions, Fig. 8.
Click Features | Features | on the Com-
mand Manager toolbar.
, @]
Click Extruded Boss/Base BExtrgged on the
Features toolbar. e

In the Boss-Extrude Property Manager set:
under Direction 1, Fig. 9

Depth @ 1.8

click OK w# .

3.25

1.5—

41

Fig. 7

ﬁﬂ Boss-Extrude

B. Save as "WING". e

Step 1. Click File Menu > Save As. Teo

Step 2. Key-in WING for the file- “""1
name and press ENTER. - -

25 [1.80mm
~

Draft outward

Fig. 9

[ ]

3.25 --1.25
15—~ | 9
f
41 28 L
r.75
T
Fig. 8

Fig. 10
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C. Wing Panel. ¢ [B[R[¢[€]

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Click Top Plane |E| in the Feature Manager and click Sketch g}[_ on g ATCaE,
the context toolbar, Fig. 11. » [2) Annotations
v Solid Bodies(1)
M | g @ X

Click Normal To ,,;L,. on the Standard Views toolbar. (Ctrl-8) [:: :ﬂ@ ]p

, Lo
Click Line ./ (L) on the Sketch toolbar. > @) Boss-Extrude]

Fig. 11

Sketch 6 lines, Fig. 12. Start with a line coincident
with right edge
of Extrudel.

Click Smart F
Dimension

&

Smart L

Dimension w
- (S)

on the Sketch

toolbar.

Add dimensions, L

Fig. 13. Fig. 12

2
15 2 13.3°

L.75
-—15.5

100.5
Fig. 13
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Step 7. Click Sketch Fillet _\] on the Sketch toolbar.

Step 8. In the Sketch Fillet Property Manager set:
under Fillet Parameters, Fig. 14

Radius K 50

click corners at horizontal lines and angled lines, Fig. 15

click OK % .
25
fl .5
) Sketch Fillet @ F T \ ‘
v X
Message W
Entities to Fillet Eal
L
Fillet Parameters Ea
[, | 50.00mm >
Keep cu#ned COrNers o
DDimensiun each fillet L ‘ 1?
~—158.5
100.5
Fig. 15

Step 9. Set Radius (™, 10, Fig. 16

click corner at leading edge and wing tip, Fig. 17

click OK % . \
25
s R3O 13.3°
) Sketch Fillet @ F *
v X
Message W
Entities to Fillet Eal
i
Fillet Parameters Ea
(%, | 10.00mm s
Keep cu&ned COrNers
DDimensiun each fillet L ‘ 1?0
~—158.5
100.5
Fig. 17
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Step 10. Set Radius K 2, Fig. 18
click corner at trailing edge and wing tip, Fig. 19

click OK % twice. \
25
s R3O 13.3°
) Sketch Fillet @ F T ‘
v X
Message hd ANy
Entities to Fillet ~ R1 o
L
e
Keep constrained corners
DDimensiun each fillet L -I 50
Fig. 18 ‘ *
75 J
—15.5
100.5
Fig. 19
Step 11. Click Trimetric w on the Standard Views toolbar.
Step 12. Click Features | Features | on the Command Manager toolbar.
. a:n ﬁﬂ Boss-Extrude @
Step 13. Click Extruded Boss/Base | Bdruded | on the Features toolbar. & o
Eoss/Base
Step 14. In the Boss-Extrude Property Manager set: o Fr—— \,A
under Direction 1, Fig. 20 Srection N
2| [Biing -
Depth {a 4
click OK % .
£ |0.40mm
El Mergklt
Step 15. Save [ (Ctr1-S). /

SOLIDWORKS 21

Fig. 20

Fig. 19
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D. Fillet Edges.
Step 1. Zoom in on the Snap Fit Joint, Extrude 1, \
Fig. 22. To zoom, place the cursor over
the area and spin the wheel on mouse

back. While spinning the wheel keep cur-
sor on the area where you want to zoom.

Z.oom
@

Step 2. Click Fillet |Filst| on the Features toolbar.

-

Step 3. In the Fillet Property Manager set:

select FilletXpert, Fig. 23 @ Filletxpert @
v X

set Radius f( 1.5

click vertical edges on .

inboard side of Snap Fit

Joint Extrudel (2), Fig. 24 | ™™ g

. @ Edge<1= ‘
click Apply.
Show SE\E(:TIOH toolbar

Step 4. Set Radius K .5, Fig. 25 ~ Iﬂm‘—;lc

click vertical edges of Snap Apply
Fit Joint Extrudel at wing | %% A

Select through faces

panel (6)9 Fig' 26 [~ Tangent propagation
Clle Apply @ Full preview
(SOLIDWORKS creates 3 Qs e

fillet features) ONol:iegwn

[® FilletXpert @
v X B

Items To Fillet ~

@ Edge<3=

Edge<d>
Edge<5>
Edge<6>
Edge<T7>

W

Show selection toolbar

.

Fig. 25
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Step 5. Set Radius K .5, Fig. 27
click edge at bottom of
Snap Fit Joint Extrudel (1),
Fig. 28
click Apply.

Step 6. Set Radius f( .5, Fig. 29
click top and bottom edges
of Extrudel - not the
inboard edges (4), Fig. 30

click OK w# .

Step 7. Save ﬁ (Ctrl-S).

SOLIDWORKS 21

(P FilletXpert @
v X5

Items To Fillet ~

© [E—

Show selection toolbar

N Em—T
~

Apply
Options ~
Select through faces
Tangent propagation
@ Full preview
O Partial preview

O Mo preview

Fig. 27

(P FilletXpert @
v x5

Items To Fillet ~

@ Edge<10>

Edge<11>
Edge<12»

Edge<13> —,
B

Show selection toolbar

< [osompe ]2
i

Apply

Options ~
Select through faces
Tangeﬂt propagation
@ Full preview
OEartiaI preview

() No preview

Fig. 29
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E. Leading Edge Rib Sweep Profile.

Step 1. Click the side face of Snap Fit Joint and click
Sketch |{___| on the context toolbar, Fig. 32.
Step 2. Click Normal To ,;_L on the Standard Views
toolbar. (Ctrl-8)
Step 3. Zoom in on leading edge, Fig. 33. To zoom, place
the cursor over the area and spin the wheel on mouse
back.
‘iil T 1L T i\l T 1
Zoom Fig. 33
Step 4. Click 3 Point Arc it (S) in the Arc flyout £y” on the Sketch toolbar.
Step 5. Sketch 3 point arc coincident with
leading edge endpoint and on top edge
of wing panel, Fig. 34. /-\
L I |
Step 6. Click Line / (L) on the Sketch Fig. 34
toolbar.
Step 7. Sketch line across endpoints of arc,
Fig. 35.
(\ ’/\\
Step 8. Click Smart Dimension | pipernion | (S) | |
on the Sketch toolbar. M Fig. 35
Step 9. Add dimensions, Fig. 36. Hover over arc to display midpoint\ﬁ\\.
G 5
Step 10. Click Exit Sketch | gy, | on the I
Sketch toolbar. - .9 \

et

Fig. 36

SOLIDWORKS 21 Wing UM GLIDER PAGe 2-8



F. Leading Edge Sweep Path.
Step 1. Click Trimetric ﬁ on the Standard Views toolbar.

Step 2. Click top face of wing and click Sketch E on the context toolbar, Fig. 37.

ﬁ@.l'ﬁQ #

O
Step 3. Unselect the face and click Convert Entities ;> | on the Sketch toolbar.
Step 4. In the Convert Entities Property Manager: ? c;"':' e @
under Entities to Convert, Fig. 38 .
click edge top leading edge of wing - 5 edges, Fig. 39 ;,gmf —
click OK % . e
DSeIed:ghain )
Dlnnerlnops ane by one

Fig. 38

Step 5. Grab the end endpoint of last converted segment and pull forward, Fig. 40.

Pull endpomt
prward

e

/

SOLIDWORKS 21 Wing UM GLIDER PAGe 2-9




o

Step 6. Click Smart Dimension | pimersion | (S) on the Sketch toolbar.

-

Step 7. Dimension endpoint to Origin L 34.8, Fig. 41.

Fig. 41

Step 8. Click Features | Features | on the Command Manager toolbar.

Step 9. Click Swept Boss/Base "ﬂb swept Boss/Base | on the Features toolbar.

Step 10. In the Swept Boss/Base Property Manager:
under Profile and Path, Fig. 42

Profile 0 click are sketch, Fig. 43

Path (-_ click any geometry in converted edge sketch
click OK .

& Sweep @
v X
Profile and Path L
(®) Sketch Profile
(D) Circular Profile
0 lsketchs %
Guide Curves v
Options v
Start and End Tangency v

[ Thin Feature

Curvature Display

Fig. 42
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G. Wing Rib Extrude 1.

Step 1. Click Front Plane |i| in the Feature Manager and click Sketch
on the context toolbar, Fig. 45.

Step 2.

Click Normal To

&

on the Standard Views toolbar. (Ctrl-8)

Step 3. Zoom in Snap Fit Joint at Origin ! , Fig. 46. To zoom, place the

cursor over the area and spin the w

eel on mouse back.

b
T
;

Step 4.

Zoom

Click 3 Point Arc
toolbar.

£y

Fig. 46

(S) in the Arc flyout dal~ on the Sketch

G| ER[&| @]

7

{8 WING (Default)
L3 Annntatlnns

Beren g
S0 Ma s
[ | Front Plane

| | Top Plane
[] Right Plane
L Origin
4 @ Boss-Extrudel
4 @ Boss-Extrude?
[P Fillent
@ Filler2
[P Fillet2
[P Filleta
[P Fillets
[ Fillets
4 @ Sweepl

Fig. 45

Step 5. Sketch 3 point arc coincident with top edge of wing panel, Fig. 47.
Fig. 47
Step 6. Click Line :/J (L) on the Sketch toolbar.
Step 7. Sketch line across arc endpoints, Fig. 48.
Fig. 48
&
Step 8. Click Smart Dimension | pimerron | (S) on the Sketch toolbar.
Step 9. Add dimensions, Fig. 49.
4 | ol
.8
- [
12.5 2
Fig. 49
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Step 10. Click Linear Sketch Pattern |G Linear sketch Pattern - | on the Sketch toolbar.

Step 11. In the Circular Sketch Pattern Property Manager set:
under Entities to Pattern, Fig. 50
click line and arc, Fig. 51
under Direction 1
X-axis

Spacing $ 24
Number of Instances nn;t 4

EE Linear Pattern @
v X

Direction 1

@@

D Dimensi¥n X spacing

A@c

Display instance count

g

Fix X-axis direction

click OK w . — g
Arct ‘ )
.sj‘ Fig. 50
T i —_— e s 1
s A Fig. 51
Step 12. Click Trimetric @ on the Standard Views toolbar.
Step 13. Click Features | Features | on the Command Manager toolbar.
éﬂ Boss-Extrude @
. @ v X ®

Step 14. Click Extruded Boss/Base iruded | ON the Features toolbar. - N
Step 15. In the Boss-Extrude Property Manager set: Drection 1

under Selected Contours, Fig. 52
click in Selected contours box
click first arc contour, Fig. 53

under Direction 1
End Condition Up To Surface
click swept body

under Direction 2

Depth €5} 17.5
click OK % .

Step 16. Save [ (Ctr1-S).
Fig. 53

SOLIDWORKS 21 Wing UM GLIDER

. Up To Surface ~

IQ
w

] Merge result

=

Draft outward
Direction 2
R 2
2 1?.50mm‘

[] Thin Feature hd

<

LIS

Selected Contours Eal

0 SkatchS-Contour<1>‘

Fig. 52
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H. Wing Ribs Extrude 2,3 and 4.

Step 1. Expand Boss-Extrude3 in the Feature Manager
and click ribs sketch, Sketch5 to select sketch,
Fig. 54.
: @)
Step 2. Click Extruded Boss/Base | Exruded | on the Fea-
tures toolbar. poss/Ease
Step 3. In the Boss-Extrude Property Manager set:

under Selected Contours, Fig. 55
right click in Selected contours box and
click Clear Selection
click second arc contour, Fig. 56
under Direction 1
End Condition Up To Surface
click swept body
under Direction 2

Depth G 19

click OK s .

Step 5. Save [ (Ctr1-s).

G B R[&[S]

¥
% WING (Default)
L4 Annntatlnn;
v Solid Bodies(1)
§.ﬂ Material <not specified>
|*| Front Plane
[ Top Plane
| Right Plane
I_. Origin
éﬂ Boss-Extrudel
&D Boss-Extruded
[P Fillett
@ Filler2
[P Fille3
[P Fillets
[P Fillets
[P Fillets
4 @ Sweep1

- &D Boss-Extrude3

- Sketchfn&

[

-

-

Fig. 54

ﬁﬂ Boss-Extrude @
v X @

From Lol

Sketch Plane ~

Direction 1

. Up To Sur‘face ~
) I
. Merge result :

Draft outward

Direction 2 -

Blind ‘ v
{'; 19, DDmm~ z

[ Thin Feature hd
Selected Contours -~
O SketchS-Contour<1>‘
.
Fig. 55
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I. Fillet Wing Rib Extrudes.
@

Click Fillet |Fitet | on the Features toolbar.

-

Step 2. In the Fillet Property Manager set:
select FilletXpert, Fig. 58

set Radius {(\- 1

Step 1.

click circular edge of each Extrude (5), Fig. 59

click OK w# .

Step 3. Save [ (Ctr1-S).

J. Mirror Body.
Step 1. Click Right Plane |_;| in the Feature Manager to
select Plane, Fig. 60.

Click Mirror on the Features toolbar.

In the Mirror Property Manager set:
expand Bodies to Mirror, Fig. 61
click body, Fig. 62
under Options
check Merge solids

click OK w# .

Step 2.

Step 3.

\§
_/

[® FilletXpert @
v X 5

Items To Fillet Ll

e
Show selection toolbar

N

Apply

Options Ll
[+] Select through faces
[ Tangent propagation
(®) Full preview
() Partial preview

O Mo preview

Fig. 58

G B B|[o[@]
?

B WING (Default)

4 Annotations

3 Solid Bodies(1)
§5 Material <not specified>
|ﬂ Front Plane

[ | Top Plane

[ Right Prane
L Qrigin ‘
éﬂ Boss-Extrudel
@ Boss-Extrude2
[P Fillent

@ Fillerz

@ Fillet3

[P Fillet4

[P Fillets

[® Fillets

L4 & Sweepl

4 @ Boss-Extrude3
L4 @ Boss-Extruded
L4 @ Boss-Extrude3
L4 éﬂ Boss-Extruded

(@ Fillet7

-

-

Fig. 60

[h|ﬂ Mirror @
v X
Mirror Face/Plane -~
@ Right Plane
Features to Mirror hd
Faces to Mirror hd
Bodies to Mirror Eal
@ Fillet?
@
Options Bl
Merge solids
Cknit su&
Propagate visual
properties
() Full preview
@ Partial preview
.
Fig. 61
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K. Appearance.

Step 1. Click part, click Appearance Callout on the context toolbar and click WING ﬂ%,
.. Fig. 63.

oL®

.‘ﬂ Mirrarl
) 8oy

[ Face<1=@Mir...

B wing

x Remove Al

L

| PaNgEppear...

Step 2. In the Appearances Task pane, expand Plastic,
click High Gloss and in the lower pane select
red high gloss plastic, Fig. 64.
Step 3. In the Appearances Property Manager set:
under Color, Fig. 65

set RGB values

R 255

G 116

B 39
click OK %

save [ (Ctr1-S).

Step 4.

~ e Appearances(color) *

~ ﬁ Plastic
['@ High Gloss
'@ Medium Glob
ﬁ Low Gloss
ﬁ Soft Touch
= .

@ redhigh glossplastic @
[T

Coler/lmage

Selected Geometry -~

Apply at component level

OApp\y at part document level

W
—
- A

black high gloss plastic

blue high gloss plastic

green high gloss plastic

Fig. 64

@ WING.SLDPRT T
®
¢
®
@
Color
D|siandald V|

-

[ zssl E

. 116

.ﬁﬁi
(®) RGE () HsV

Fig. 65
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