@lapter 1 Glider
Fuselage

A. Sketch 1 Top of Fuselage-Spline 1.

Step 1. Click File Menu > New, click Part Metric and OK.

Step 2. Click Right Plane |E| in the Feature Manager and click Sketch

ﬁ on the context toolbar, Fig. 1. - S| E[R[¢|€]
& t1 (Default)
Step 3. Click Style Spline |£% in the Spline fiyout| (/|| on B
the Sketch toolbar. 455 Material <not spectied >
|*‘ Fnj
[ ) To ts ﬁ)
[[1] rightplene
Step 4. Sketch a 6 control vertex point Spline above the Origin , Fig. 2. L, onon -
Press Escape to end spline. Fig. 1

Step 5. Click Smart R
Dimension 2 -7 \,
& - \
Dins'lT::itun = 6
S) 1 Origin g
on the Sketch . N ‘
toolbar. Fig. 2 4

Step 6. Dimension all to Origin , Fig. 3. At this point the sketch is not fully defined as it lacks
a dimension to right endpoint of spline.

79.4
40 83.5
—4-—26.3—
263 il A 24
I :
| Z N } *
9.4/ .\13_h_,—_,1?r\ 4.6
t Fig. 3 — T

B. Save as "FUSELAGE".
Step 1. Click File Menu > Save As.

Step 2. Key-in FUSELAGE for the filename and press ENTER.
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C. Vertical Stabilizer- Spline 2 and Line.
Step 1. Click Style Spline dﬁ\ﬁ“ in the Spline flyout ﬂ_}r ™ | on the Sketch toolbar.

Step 2. Sketch a 4 control vertex point Spline for right endpoint of Spline 1, Fig. 4. Press Es-
cape to end spline.

79.4
40 83.5
—l4-—26.3— 3
TN S d
'/‘/./ . 2 /,/
26.3 7 ; N, 'y
14 s AN 2.4 4
9.4 / N 13-6§7}E—F
T I B
Fig. 4

Step 3. Click the shared endpoint and click Make Tangent (3\ on the context toolbar, Fig. 5.

79.4
40 - 83.5
4-—26.3—
N O = 2 B3 (X iy
.——-"/ 5 P CEC I AR A W
26.3 _ N, -
14 - AN 2.4 y
< i A 4.
9.4/ 1zs =
T b
Fig. 5
&

Step 4. Click Smart Dimension | pimerrion | (S) on the Sketch toolbar.

-

Step 5. Dimension all to Origin L, Fig. 6. The sketch is now fully defined.

123.9
118.5
79.4 99.1
40 83.5
—~4-—26.3—
N
26.3 § ~ - N / 19 121[ 6
14 L AY 2.4 s 4 19, .
] //\\\\T“ —L // 4*6? | l
9.4 138 = i
T Nk
Fig. 6
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Step 6. Click Line ,/:

(L) on the Sketch toolbar.

Step 7. Sketch a line down from right endpoint of Spline 2, Fig. 7.

123.9
118.5
79.4 99.1
40 83.5
—4-—26.3—
N

26.3 1 7 AN 21r 6

-|4 ’/' \ 2_4 ]9.1 .
| /\ N~ ] b6 |
N, ! j4.481
4~ L ———— i
T b /\
Fig. 7
o
Step 8. Click Smart Dimension Dirsnr:ﬁ';ton (S) on the Sketch toolbar.
Step 9. Add dimensions, Fig. 8.
123.9
118.5
79.4 99.1
40 83.5
~41-—26.3
-’_/' \‘

. - “ ZIT )
-|4 '/' N\ 2_4 ] 9-1 -
9.4/ \‘\ 1384 ’4§6 * f
T kT 1%.5

118
Fig. 8
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D. Bottom of Fuselage - Spline 3.
Step 1. Click Style Spline a’E\Ef in the Spline flyout ﬂ_}r ™ | on the Sketch toolbar.

Step 2. Sketch a 5 control vertex point Spline above the Origin L, Fig. 9. Press Escape to end

spline.
123.9
118.5
79.4 99.1
40 83.5
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N
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14 /’_\ AN 2.4 19.1 21.6
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Mi EAN ‘3-‘§--—-—7E ; ui 5
I = e |
~. - _—— =
\'\_ - 4 5
\w"/
2
118
Fig. 9
&

Step 3. Click Smart Dimension | ;.mr | (S) on the Sketch toolbar.

-

Step 4. Add dimensions, Fig. 10.

123.9
118.5
79.4 99.1
40 83.5
—4f-—26.3— ;
_/,/‘ "\‘
26.3 7 " N\, F f |
14 /./ \ 24 19.1 21.6
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Ti R e et P 175185
28.2 = o —_— by
\.\.\ — 15
-\ -/,/ fa— ——
| 42.5 62.7
118

Step 5. Save (Ctrl-S). Fig. 10
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E. Extrude Fuselage.
Step 1. Click Features | Features | on the Command Manager toolbar.

@
Step 2. Click Extruded Boss/Base | extruded | on the Features to

Boss/Base

Step 3. In the Boss-Extrude Property Manager set:
under Direction 1, Fig. 11

Depth $ 1

click OK % .

%ﬁ

0
1?'4/‘/' .

/ /

/
8
F. Nose.

Step 1. Click Right Plane |E| in the Feature Manager and click Sketch ||___

on the context toolbar, Fig. 13.

Step 2. Click Normal To 1. | on the Standard Views toolbar. (Ctrl-8
-

©

Step 3. Click Convert Entities |:°7'*"| on the Sketch toolbar.

Entities

-

Step 4. In the Convert Entities Property Manager:
under Entities to Convert, Fig. 14
click top and bottom edges, Fig. 15

click OK % .

éﬂ Boss-Extrude @

v X W&

From A
Sketch Plane ~

Direction 1 -~

2] e .

o I
0 100mm~ ;

Draft gutward

Fig. 11

SBR[ &[]

N
{8 FUSELAGE (Default)
L4 Annotations
3 Solid Bodies(1)
.ﬂ Material <not specified>
|*| Fro|| # P ﬁ)
| | TmJ: :l
[T Right Plane.

L Origin

4 ﬁD Boss-Extrudel

Fig. 13

@ Convert Entities [©)
vV X H

Entities to Convert Ea

Edge<1=

|:| Select chain
[Tinner 1oops one by one

Select all inner loops

Fig. 14

/_\

AN

L

N Fig. 15
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Step 5. Click 3 Point Arc it (S) in the

Arc flyout 6737 | on the
Sketch toolbar.

Step 6. Sketch arc across
converted splines,

Fig. 16. Fig 16

Step 7. Click Smart Dimension

o

Smart
Dimension

- | (S) on the Sketch R33.4
toolbar.

Step 8. Add dimensions,
Fig. 17.

L
| 33.8
Step 9. Click Trimetric | [ | on the Standard Fig. 17
Views toolbar.

Step 10. Click Features | Features | on the Command Manager toolbar.

ﬁﬂ @ Boss-Extrude
Step 11. Click Extruded Boss/Base | Bxruded | on the Features toolbar v X ®

Boss/Base

fu From
Step 12. In the Boss-Extrude Property Manager set: Sketch Plane
under Direction 1, Fig. 18 Direction 1
Elind
Depth $ 8 A

under Selected Contours, Fig. 19
click in Selected contours box

V4 L B.DDmm‘
Merge relt

click contour, Fig. 51
ul’lCheCk Thin Feature Draft outward
click OK % . O owection

[ Thin Feature

Selected Contours
0 Sketch2-Region<1>—7

Step 13. Save [ (Ctr1-S).

Fig. 18
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G. Hook Cut.
Step 1. Click Right Plane |E| in the Feature Manager and click Sketch g}[_ on the context toolbar,

Fig. 20.
¢ ElR[o[@]
7
Step 2. Click Normal To ,;_L on the Standard Views @ FUSELAGE (Defautt)
L4 Annotat\ons @ Convert Entities @
toolbar. (Ctrl-8) notatio
b [m@] Solid Bodies(1) v K M

o—
25 Material <not specified>

ED “f’l Fol = | @ 4@ 1 Entities to Convert ~
Step 3. Click Convert Entities |:°7""| on the Sketch o g

Entities (7 might Plane| [Jselect chain
toolbar. T > % :nri;g;i-r::_xtrude'l Dlnnerloops one by one
N éﬂ eI Select all inner loops
Step 4. In the Convert Entities Property Manager: Fig. 20 Fig. 21
under Entities to Convert, Fig. 21
click bottom edge of Fuselage
behind arc, Fig. 22 [
click OK W .
Step 5. Click Circle Gj (S)
on the Sketch toolbar.
Fig.22 N\
Step 6. Sketch circle above bottom spline, Fig. 23.
Step 7. Click Line I/ (L) on the L
Sketch toolbar.

Step 8. Sketch tangent lines
from circle to bot- O
tom converted spline, Fig.
24. To automatically snap with a tan-
gent relation, hover over the tangent location
on circle to wake up the center point,
click to start line on the circle and i
move cursor in the tangent
direction.

Fig. 23

Fig. 24

SOLIDWORKS 21 FuseLAGe UM GLIDER PAGE 1-7



o

Smart
Dimension

-

Step 9. Click Smart Dimension (S) on the Sketch toolbar.

Step 10. Add dimensions, Fig. 25. Dimensions thle_: angles to the Top Plane |i|,
Fig. 26. To dimension, click Top Plane |::_|in the Feature Manager or
flyout Feature Manager design tree and click line to dimension to.

G E R[4 &

¥
§% FUSELAGE (Default)
L4 Annotations
3 Solid Bodies(1)
§E Material <not specified>

[ 1 Front Plane

115°
Fig. 25

Features | on the Command Manager toolbar.

Step 11. Click Features

@
Extruded
Cut

Step 12. Click Extruded Cut on the Features toolbar.

Step 13. In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 27
End Condition Through All

ool

click Reverse Direction
under Selected Contours

click in Selected contours box

click both contours, Fig. 28

click OK w# .

Step 14. Save [ (Ctr1-s).

SOLIDWORKS 21

u | Top Plane|

[] Right Planes
I_. Origin

4 @ Boss-Extrudel

L4 @ Boss-Extrude?

#__ Sketch3
Fig. 26
Cut-Extrude @
v X @
From -~
Sketch Plane ~
Direction 1 -~
E‘ Through All ~
) S 2
g SN

[CIFiip side to cut

:
Draft outward

[ Direction 2 v

[] Thin Feature hd

Selected Contours Eal

0 Sketch3-Region<1>
Sketch3-Region<2>

Fig. 27
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H. Hook Extrude.

Step 1. Click Right Plane
on the context toolbar, Fig. 29.

©

Step 2. Click Convert Entities |£°7="

Entities

-

“ in the Feature Manager and click Sketch

on the Sketch toolbar.

Step 3. In the Convert Entities Property Manager:
under Entities to Convert, Fig. 30
click edges of hook cut and bottom edges

of Fuselage (5), Fig. 31
click OK % .

C

Fig. 31

Step 4. Click Offset Entities | “"*** | on the Sketch toolbar.

Entities

Step 5. In the Offset Entities Property Manager set:

under Parameters, Fig. 32

Distance {? 2

uncheck Reverse
uncheck Select chain

click edges of hook (3), Fig. 33

click OK %# .

Fig. 33

G B[R &[@]

T FUSELAGE (Default)
4 Annotations
3 Solid Bodies(1)

o—
25 Material <not specified>

|ﬂ Fro t ® ﬁ) J)
[ |TmJ: :l
I RightPlaneVP

I_,Ongin
L4 ﬁDBUss-Extruda

4 éﬂ Boss-Extrude?
b (@ Cut-Extrudel

Fig. 29
@ Convert Entities @
v X H

Entities to Convert -~

Edge=<1=
Edge=<2=
Edge<3=
Edge<4=

D Select chain

|:| Inner loops one by one

Select all inner loops

Fig. 30
[T offset Entities ®@
Y
Parameters L

{? 2,00mm :
[ Add dh.ions
D Reverse
D Select d&
Da-dwremonal‘
|:| Cap ends
Arcs
Lines
Construction geometry:

|:| Base geometry
|:| Offset geometry

Fig. 32
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ok
Step 6. Click Trim Entities | .. | (S) on the Sketch toolbar.

-

Step 7. In the Trim Property Manger:

&t Trim @ ®
select Corner| § | Fig. 34 v
Trim the first spline to the first line and second line to second Message v
spline, Fig. 35. To trim, click segments to keep. Options =
Results shown in Fig. 36. jl': T

Click OK %" when done.

4-0- Comer~
L’ jﬂ F Trim away inside

Before
Tl'im DHO Trim away outside
Fig.35 N 7/ e
D Ic%r::;:ut;ti:'zr:igego‘:;etry
Fig. 34
L
After
Trim
2
Fig. 36
Step 8. Click Trimetric ﬂ on the Standard Views toolbar.
Step 9. Click Features | Features | on the Command Manager toolbar.
éﬂ Boss-Extrude @
@ VX ®
Step 10. Click Extruded Boss/Base Biruded | O the Features toolbar. From ~
Step 11. In the Boss-Extrude Property Manager set: "°'f‘ "
under Direction 1, Fig. 37 e -
N o I
Depth 12 £ 2.00mm 2
Clle OK J . Merg&lt
gr Draft outward
Step 12. Save [ (Ctr1-S). Fig, 37

SOLIDWORKS 21 FuseLAGe UM GLiDErR PAGeE 1-10




I. Slots for Wing and H Stab. ¢ B[R[¢[e]

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

~ @ FUSELAGE (Default)
4 Annotations
» Salid Bodies(1)

o—
S5 Material <not specifi..,

[ 1 Top Plane
|E| Right Plane
I_, Qrigin
L4 @ Boss-Extrudel 26
Fig. 42 Fig. 41
|[E Cut-Extrude @
Step 9. Click Features | Features | on the Command Manager toolbar. v X ®
' [@] Sketch Plane v
Step 10. Click Extruded Cut Bxtruded | On the Features toolbar. pRection 1 ~
u
E‘@ough Alls ~
Step 11. In the Cut-Extrude Property Manager set: ~
under Direction 1, Fig. 43 ClEip side to cut
End Condition Through All
: . . F Draft outward
click Reverse Direction Fig, 43
click OK w .
Step 12. Save [S] (Ctrl-S). 89.4 26

Click Right Plane |E| in the Feature Manager and click Sketch i gmsm oy

on the COl’lteXt tOOlbaI', Fig- 39. 4 Annotations
’ Solid Bodies(1)

o—
25 Material <not specified>

i i - [i) Fro| = 5
Click Normal To {L. on the Standard Views toolbar. (Ctrl-8) : Mrlepd
[T Right Prane
Click 3 Point Center Rectangle @’ in the Rectangle flyout D bl N %:;i'.nmda
on the Sketch toolbar. b @] Boss-Extrude?

4 @] Cut-Extrudel
L3 ﬁD Boss-Extrude3

Fig. 39

Sketch 3 point center rectangle starting at Origin L, Fig. 40.

Click Corner Rectangle DI in the Rectangle flyout D ™| on the Sketch toolbar.
Origin

Sketch corner

S——
——

rectangle _— T~
at rear of
fuselage, Fig. 40. Fig. 40
o
Click Smart Dimension Dinig':sritm (S) on the Sketch toolbar.

Add dimensions, Fig. 41. Dimension angle to the Front Plane |i|, Fig. 42.

Fig. 44
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J. Slots Thin Feature.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5. Save [ (Ctr1-s).

Click Trimetric

Expand Cut-Extrude2 in the Feature Manager and click slots sketch,

on the Standard Views toolbar.

=

SketchS to select sketch, Fig. 45.

Click Extruded Boss/Base

In the Boss-Extrude Property Manager set:
under Direction 1, Fig. 46

Depth @ 3
check Thin Feature

Thickness & 2
click OK %" .

K. Fillet Edges.

Step 1.

Step 2.

@

Fillet

Click Fillet

-

@l

Extruded
Eoss/Base

on the Features toolbar.

on the Features toolbar.

In the Fillet Property Manager set:
select FilletXpert, Fig. 48

Fillet 1 sct Radius (%, .5

select Full preview
click edges on extruded hook thin feature (2), Fig. 49

click Apply.

SOLIDWORKS 21

SBR[ &[]

¢
%) FUSELAGE (Default)
L4 Annotations
v Solid Bodies(1)
o-ﬂ Material <not specified>
|*| Front Plane
il Top Plane
| Right Plane
I_. Origin
4 éﬂ Boss-Extrudel
L4 éﬂ Boss-Extruded
v (@ Cut-Extrudel
L4 ﬁD Boss-Extrudel
v (@ Cut-Extrude2

[+

[ sketchs!
Fig. 4@

ﬁn Boss-Extrude @
v X ®
From -~

Sketch Plane ~
Direction 1 Ea
. Elind ~
Q 3.00mm

. Merge re!lt

Draft outward

[ Direction 2 v

Thin Feature -~

{% Z.Mmms =
|:| Cap end

Fig. 46

[® FilletXpert @
v X

FilletXpert,

Items To Fillet Ll

Show selection toolbar

K 0.50mm w|
v
Apply

Options Ll
gelad:through faces
Tangent propagation
@Full preview

OEartiaI preview

O Mo preview

Fig. 48
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Step 3. Fillet 2 set Radius K 2, Fig. 50

click edge at extruded hook thin feature at fuselage (1), Fig. 51
click Apply.

Radius 2

Fig. 51

Step 4. Fillet 3 set Radius K 5

click inside edges in corners of both slots (8), Fig. 52
click Apply

Step 5. Fillet 4 set Radius K 2.5

click outside edges corners of both slots (8), Fig. 53
click Apply.

Radius 2.5

[P FilletXpert ®@
v X5

Items To Fillet

D

Show selection toolbar

K 2.00mm ol
W
Apply

Options
Select through faces
Tangent propagation
@Full preview

O Partial preview

O Mo preview

Fig. 50
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Step 6. Fillet 5 set Radius ,r"i( 5
click inside edges of both slot extrudes (2), Fig. 54
click Apply.

Radius .5

Step 7. Fillet 6 sct Radius {"i( 2
click edge of slot extrudes at fuselage (2), Fig. 55
click Apply.

Step 8. Fillet 7 set Radius {"i{ 1
click outside edge of slot extrudes (2), Fig. 56
click Apply.

Radius 1
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Step 9. Fillet 8 set Radius ,r"i( 6
click top and bottom edge of nose (2), Fig. 57
click Apply. \\\
Radius 6
T
‘X
Fig. 57
\

\

Step 10. Fillet 9 set Radius {"i{ 2
click rear edge of nose (1), Fig. 58

click Apply. Radius 2

Step 11. Fillet 10 set Radius f’i{ 1
click edge of nose at fuselage (1), Fig. 59
click Apply. Radius 1

Step 12. Fillet 11 set Radius {"i( 2
click front edge of nose (1), Fig. 60
click Apply. Radius 2

ar
X N\
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Step 13. Fillet 12 sct Radius (R, 3.5 N
click bottom rear edge of fuselage (1), Fig. 61

click Apply.

Step 14. Fillet 13 sct Radius (%, 3
click top rear edge of v stab (1), Fig. 62
click Apply.

Radius 3

Radius 3.5

Fig. 61 | Fig. 62

Step 15. Fillet 14 set Radius K .6
click both edges of fuselage and v stab (2), Fig. 63 /

click OK %# .

Step 16. Save =] (Ctrl-S).

Radius .6 -
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L. Mirror Body.

Step 1. Click Right Plane| .. 1] in the Feature Manager to

Step 2.

Step 3.

Step 4.

select Plane, Fig. 65.

Click Mirror on the Features toolbar.

In the Mirror Property Manager set:
expand Bodies to Mirror, Fig. 66
click body, Fig. 67
under Options
check Merge solids

click OK % .

save [ (Ctr1-S).

G BE[RB[o[&]

¥

() FUSELAGE (Default)

L4 Annotations

v [@) Solid Bodies(1)
§.ﬂ Material <not specified>
|*| Front Plane

& | Top Plane

[T Right Plane
I_. Origin ‘
@ Boss-Extrudel
ﬁ Boss-Extrude?
@ Cut-Extrudel
@ Boss-Extruded
[0 Cut-Extrude2
ﬁ Extrude-Thin1
[P Fillert

[ Filler2

@ Fillet3

[P Fillets

[P Fillets

[P Fillets

[P Fillet7

[P Fitlets

[P Fillers

[ Fillet10

[P Fillett

[P Filletiz

[P Fillet3

* vy ¥ r v ¥

[P Fillet14

Fig. 65

[h|ﬂ Mirror @
v X

Mirror Face/Plane
@ nght Plane

Features to Mimor hd
Faces to Mimor hd

@»@

Options
. Merge solids

Dﬁnit surfaces ‘

Propagate visual
properties

OEUH preview
@ Partial preview

Fig. 66
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M. Cut Slot for Weight.

Step 1. Click Right Plane |E| in the Feature Manager and click Sketch
on the context toolbar, Fig. 69.

Step 2. Click Normal To ,J,. on the Standard Views toolbar. (Ctrl-8)

Step 3. Click Cirele [(2]| (S) on the Sketch toolbar.

Step 4. Sketch circle in nose, Fig. 70.

Fig. 70

&

Step 5. Click Smart Dimension | ;.mr | (S) on the Sketch toolbar.

-

Step 6. Add dimensions, Fig. 71.

¢ B B|le|&]
v
{8 FUSELAGE (Default)
L3 Annntatlnn;
v Solid Bodies(1)
§E Material <not specified>

|I| Fro t @ ﬁ) (T)
| | To s
[T Right Plane
I_. Origin

éﬂ Boss-Extrudel
&D Boss-Extrude?
Cut-Extrudel
éﬂ Boss-Extruded
Cut-Extrude2
&D Extrude-Thin1
[P Fillent

@ Filler2

[P Fillet2

[P Filleta

[P Fillets

[ Fillets

@ Fillet7

[P Fillets

[P Fillets

@ Fillet10

@ Fillett

[P Filleniz

[P Fillett3

[ Fillet14

ﬁ|ﬂ Mirrorl

* vy ¥ r v ¥

Fig. 69

Step 7. Click Line ,/: (L) on
the Sketch toolbar.

Step 8. Sketch line from circle

quadrant points ‘
down below the fuse-
lage, across and back
up to quadrant point,
Fig. 72.
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Step 9. Click Features | Features | on the Command Manager toolbar.

@
Step 10. Click Extruded Cut |&truded | on the Features toolbar.

Cut

Step 11. In the Boss-Extrude Property Manager set:
under Direction 1, Fig. 73
End Condition Mid Plane

Depth @ 1.6

under Selected Contours
click in Selected contours box
click the 3 contours, Fig. 74
use Shift-Up Arrow to rotate to bottom view, Fig. 75

click OK w# .

ﬁn Boss-Extrude @

v X @

From Bl

Sketch Plane ~

Direction 1 Ll

Mid Flane v

5 1.EDmm‘
Merge redult

Draft outward
O Thin Feature hd
Selected Contours Ll

Sketché-Region<1=
Sketché-Region<2>

Sketch6-Region<3= ‘

Fig. 73

Step 12. Save (Ctrl-S).
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N. Appearance.
Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Click Trimetric ﬁ

Click part, click Appearance Callout on the context
toolbar and click FUSELAGE @3,

on the Standard Views toolbar.

@2 EL° o«
FLNAEL

[ Face<1>@Bos...

In the Appearances Task pane, expand Plastic, click High Gloss
and in the lower pane select red high gloss plastic, Fig. 78.

In the Appearances Property Manager set:
under Color, Fig. 79
set RGB values

R 255
G 116
B 39

click OK %# .

save [& (Ctr1-S).

ﬁ v e Appearances(color) 2
m v ﬁ Plastic

= ['@ High Gloss

ﬁ Medium Glob
0 % Low Gloss

E Soft Touch
= - .

v
—_— e
- A

black high gloss plastic

blue high gloss plastic

green high gloss plastic

Fig. 78

ﬁBoss-Extrudﬂ

) sody

@ FUSELAGEEJ K~
)( Remove All Part ANgEar...

@ redhigh gloss plastic (3
v X M

I soened]
B Color/image

Selected Geometry Ll

Apply at component level

() Apply at part document level

FUSELAGE.SLDPRT

A
o)
<@
L
@

Remove Appearance

Color

D| standard ~ |

i
-

. zssl
-m.._ﬁ

Flg. 79
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