hapter 2 COB‘L';adinCar

A. Save as "BODY RAIL".
Step 1. If necessary, open your BLANK file.

Step 2. Click File Menu > Save As.

. ' RBLeELI®q@
Step 3. Key-in BODY RALIL for the filename and press == FCxL L N
ENTER iﬁ?lcoe;»@lao...
%U(Iy '_|
BODY RALglY | % +
.

X Remove All Part ..

B. Appearance.
Step 1. Click the Body to select the part, click Appear-

ances Callout on the context toolbar and click

BODY RAIL |"i'\iilr], Fig. 1.

Click

part \

Step 2. In the Appearances Task pane, expand Metal, click
Chrome and in the lower pane select chromium
plate, Fig. 2.

Fig. 1

b 8= chromium plate @
- &3
© Q L=/ v X -

Y ——— e
@ Plastic

Step 3. In the Appearances Property Manager set:
under Color, Fig. 3

RGB Vallles: = E; Matal Calor/Tmage IML
R 138 ’g st seected Coomety R
G 146 BLANK. SLDPRT
B 157 ®

click OK % .

Remove Appearance

Step 4. Save. Use Ctrl-S.

/
d
@htandam |

: =
brushed chromium

Fig. 2
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. S EIR[$[€]
C. Side Cut. -
Step 1. Click Right Planeﬁl in the Feature Manager and click Sketch C ﬁ%“’:v eteld
on the context toolbar, Fig. 5. » ) Amnotatons
?E Balsa
W Front D R
Step 2. Click Normal To $ on the Standard Views toolbar. (Ctrl-8) N Top
Grig'lrl
Step 3. Click Line I/: (L) on the Sketch toolbar. : :;?ermm
Step 4. Sketch a line from back edge at a slight downward angle toward the . B m;fiz S

front, Fig. 6.

Step 5. Click Style Spline

N in the Spline

flyout f'u T |on
the Sketch toolbar. Fig. 6

Step 6. Sketch a 3 control vertex
point Spline between left
endpoint of line and bot-
tom edge of part,

Fig. 7. Start at

left endpoint of
centerline for 1st

control vertex point. 3 Fig. 7
Sketch 2nd control

vertex point directly to

right. Click edge bottom of
part for 3rd control vertex point.
Press Escape to end spline.

1 = =
FRiImLRD I«

Step 7. Ctrl click line and
spline to select

both. Release Ctrl Fig. 8

key and click Make Ctrl click spline
and line

Tangent o\ on the
context toolbar, Fig. 8.

Step 8. Click Smart Di-
~

Smart
Dimension

mension -
(S) on the Sketch
toolbar.

265
Fig. 9

Step 9. Add dimensions, Fig. 9. The 20.3 is from control vertex spline point to body edge.
SOLIDWORKS 16 Bobpy CO2 RAIL CAR PAGE 2-2



Step 10. Click Features | Features | on the Command Manager toolbar. Cut-Bxtrude -
v X @
. @ . ISketch Plane 'l
Step 11. Click Extruded Cut Bxtruded | on the Features toolbar.
Step 12. In the Cut-Extrude Property Manager set: II:l
under Direction 1, Fig. 10 & o o
End Condition Through All ~ =
The Direction arrow should point towards area to be cut away, I Oratt gutward
Fig. 11. If arrow is pointing in wrong direction, click Flip side to0 |5 oiecion2 A
Cllt. IThrough All 'l
Click OK % @
Fig. 10

Direction arrow

\Tsz

Fig. 11

Fig. 12
D. Rename Cut-Extrude1 SIDE CUT. AEREE

Step 1. Rename Cut-Extrudel to SIDE CUT in the Feature Manager, Fig. 13. |7

To rename, click Cut-Extrudel name in Feature Manager and press F2 % ”*H"‘:L (Oefeuld
istory

on keyboard. Key-in SIDE CUT. > ) Amnotatins
§§ Balsa

m Front Plane

m Top Plane

m Right Plane

1, origin
MateReferences
) oDy

(@ CARTRIDGE HOLE
(@ AxE HoLES

(@ sme cur

Fig. 13

- v ¥ v ¥
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E. Bottom Cut.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Click Bottom @ on the Standard Views toolbar.
(Ctrl-6)

B9

Click the bottom face of the body and click Sketch WCx L IP O

t on the context toolbar, Fig. 14.

< Bottom
face

A
Click Centerline |_+* | (S) in the Line flyout D/: v
on the Sketch toolbar.

Centerline\)

Sketch a centerline from the midpoint on the bottom
edge up through the sketch, Fig. 15.

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

Starting at the bottom endpoint of the centerline,
sketch a horizontal line across bottom edge almost to
the corner, Fig. 16. Do not connect the line to the cor-
ner. Sketch a non-vertical line from this new line up to
the top edge. Keep the endpoint away from centerline  Fig. 14 Fig. 15
and corner.

&

Click Smart Dimension | ;""" | (S) on the Sketch

Dimension

toolbar. -

Add dimensions, Fig. 17. Dimension double distance
34. To double distance dimension, click centerline and
then bottom endpoint of angled line, move the cursor
below and click. Key-in 34 in the Modify box and
press ENTER.

Keep line/Fig° 16 ~34 -

endpoint away Fig. 17
cartridge hole

SOLIDWORKS 16 Bopy CO02 RAIL CAR PAcGe 2-4



Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Right click graphics area and click Select from menu
to unselect Smart Dimension.

Drag a “trend to left - more liberal” selection across
all geometry, Fig. 18.

Click Mirror Entities [l mirorenttties | on the Sketch
toolbar, Fig. 19.

Click Features | Features | on the Command Manager
toolbar.

@

Click Extruded Cut E'rtg:ftied on the Features toolbar.

In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 20

End Condition
Through All Dra
The Direction arrow should point towards area selecti%n

to be cut away, Fig. 21. If arrow is pointing in wrong £ to left
34~

. . . . . —34—
direction, click Flip side to cut. Fig. 18 Fig. 19
Click OK % . .
Cut-Extrude @
v X @
F. Rename Cut-Extrude1 BOTTOM CUT. | "
Step 1. Click Isometric a on the Standard Views toolbar.
Ctrl-7 puection 1 -
( ) T —
A
Step 2. Rename Cut-Extrudel to BOTTOM CUT in the Iil
Feature Manager, Fig. 23. To rename, click Cut- € =

Extrudel name in Feature Manager and press F2 on
keyboard. Key-in BOTTOM CUT.

[T Draft outward

¥ Direction 2 v
Fig. 20

G [BB[¢[@]
N
By BODY RALL (Default)
4 Histary

L4 Annotations
EE Balsa
Tﬂ Front Plane
m Top Flane
m Right Plane
1, origin
MateReferences

& sony

[ CARTRIDGE HOLE
(@ AxE HOLES

(@ sme cur 34—~
B sorromarr Fig. 21

Fig. 2
SOLIDWORKS 16 Boby CO2 RAIL CAR PAGE 2-5
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G. Cockpit Loft Rear Profile Sketch. GER[¢[€]
Step 1. Click CARTRIDGE HOLE feature in the Feature Manager and click g
BODY RAIL {Default)
Suppress ],u in the context toolbar, Fig. 24. C Himv
4 Annotations
. . g ;'atlis:t Plane
Step 2. Click Back g on the Standard Views toolbar. (Ctrl-2) N roppire
m Right Plane
I_. Origin l. Lo
Step 3. Click rear face and click Sketch C on the context toolbar, Fig. 25. | Mate §%§|§
»
Step 4. Click Line I/ (L) on the Sketch toolbar. : g:;: o
» @ soTTom cuT
Step 5. Sketch a horizontal line, Fig. 26. Fig. 24
Step 6. Right click graphics area and click Select from menu to GRS R
unselect Line tool. FRLIEBO
Rear
1 face s
Step 7. Ctrl click midpoint i\ of line and Origin to select both.
Release Ctrl key and click Make Vertical on the context
toolbar, Fig. 27.
o -
Step 8. Click Centerpoint Arc | - Fig. 25

L

(S) in the Are flyout |6 & —mé .
on the Sketch toolbar. FRriwpLp

across line on top side of line. /

Step 9. Sketch a centerpoint arc

Start centerpoint of arc at mid-
point, Fig. 28.

Step 10. Click Smart Dimension

55:#[ Fig. 26

Dimension

- (S) on the Sketch
toolbar.

Fig. 27

Step 11. Dimension arc radius 15 and
the 34, Fig. 29.

Step 12. Click Exit Sketch | Sketeh | on
the Sketch toolbar.

Fig. 28

Fig. 29
SOLIDWYORKS 16 Bopy C02 RAIL CAR PAGE 2-6



H. Cockpit Loft RIGHT Guide Curve.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Click Isometric a on the Standard Views
toolbar. (Ctrl-7)

B2HITS -9
Cl=

Click the top face of body and click Sketch
C on the context toolbar, Fig. 30.

Click Normal To $ on
the Standard Views toolbar.
(Ctrl-8)

Zoom in around rear edge of body, Fig. 31. To zoom, place the cursor over rear
of body and spin the wheel on mouse back. While spinning the wheel keep cursor
on the area.

+

A
Click Centerline |4* | (S) in the Line flyout n/ ™ | on the Sketch toolbar.

Starting from midpoint of rear edge, sketch a vertical centerline down into the Fig. 31
body, Fig. 32.

Click Line ./

(L) on the Sketc
toolbar.

———  ————————___

Sketch a line at an-
gle to the left body
edge away from any

geometry, Fig. 33. Fig. 33

Right click sketch- PN

ing and click JoAd FHERRDOE
Select from menu to FRERRY &

unselect Line Tool.

Ctrl click top
endpoint of line
and arc in loft rear
sketch to select
both. Release Ctrl Fig. 34 Fig. 35

key and click Make Pierce é on the context toolbar, Fig. 34. Make Pierce adds a Pierce
relation between line and rear sketch.

Click line and left edge of body to select both. Release Ctrl key and click Make Parallel
\:\\ on the context toolbar, Fig. 35.

SOLIDWORKS 16 Boby CO2 RAIL CAR PAGE 2-7



Step 12.

Step 13.

Step 14.

Step 15.

Step 16.

Step 17.

Step 18.

Step 19.

Click Smart Dimension
Sketch toolbar.

Dimension line 62 and centerline 90,

Fig. 36.

Right click sketching and click Select
from menu to unselect Smart Dimension.

Click the centerline and click Zoom to

Selection ﬁ)

zoom to sketch.

2

Click Style Spline

I.'UT

Sketch a 3 control vertex point Spline
between bottom endpoint of line and bot-
tom endpoint of centerline, Fig. 37. Press

Escape to end spline.

Ctrl click line and spline to select both.
Release Ctrl key and click Make Tangent

o

Click Smart Dimension
the Sketch toolbar.

(Q) on the View toolbar to

on the Sketch toolbar. g

on the context toolbar, Fig. 38.

o

Smart
Dimension

-

(S) on the

in the Spline flyout

&

Smart
Dimension

-

(S) on

Step 20. Dimension control vertex point, Fig. 39.

Step 21. Click Exit Sketch

Step 22. Save. Use Ctrl-S.

on the Sketch toolbar.

Fig. 36

L [oy
0¥ 2

Fig. 38

o

PR

1.15

Fig. 37

N

Fig. 39
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I. Cockpit Loft LEFT Guide Curve.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

B0
L
Click the top face and click Sketch E on the A +090

context toolbar, Fig. 40.

Click Convert Entities

In the Convert Entities Property Manager:
under Entities to Convert, Fig. 41

click geometry in previous sketch,

centerline, line and spline, Fig. 42

)

Convert

Entities | ON the Sketch toolbar.

-

click OK % .

Click converted centerline and click Construction

Geometry | & on the context toolbar, Fig. 43.

Click Mirror Entities ‘[F'H] Mirror Entities | on the

Sketch toolbar.

In the Mirror Property Manager:
under Entities to mirror, Fig. 44
click line and spline, Fig. 45

check Copy

click in the Mirror

about box

click centerline
click OK w* .

Ctrl click top endpoint of .
converted line and arc in loft Mb§
rear sketch to select both. L

|}‘|‘{| Mirror @
v R M

Message v
Options ~

Entities to mirror:
1. | Parabala2

Line3 s
a

Release Ctrl key and click Fig. 44

Make Pierce @

Click Exit Sketch

Save. Use Ctrl-S.

on the context toolbar, Fig. 46.

€
Exit
Sketch

on the Sketch toolbar.

-

() Convert Entities @ ®

v X .

Entities to Convert Ea

Style Spline2@Sketch?
Linel@Sketch?
e

[T select chain

[~ tnner loops one by ane

Select all inner loops

Fig. 41

&
R R R R N

@[

Fig. 45 Fig. 46
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J. Cockpit Loft SIDE Guide Curve. G BR[| €]

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Click Right Planeﬁl in the Feature Manager and click Sketch t E BODY RALL (Default)

on the context toolbar, Fig. 47. v [ History
4 Annotations

=
2= Dalsa

Click Normal To ‘L. on the Standard Views toolbar. (Ctrl-8) E:p: @@i 2
N Rihtrlane
1. origin

MateReferences
] sony

(@ CARTRIDGE HOLE
[@ AxEHoLES

(@ smeaur

(@ soTTom cut
{7 sketchs

{7 sketch7

[T () sketchs

Fig. 47

Zoom in around loft sketches at rear, Fig. 48. To zoom, place the
cursor over the sketches area and spin the wheel on mouse back. While
spinning the wheel keep cursor on the area.

- v ¥ T ¥ ¥

Fig. 48

Click Style Spline N | in the

Spline flyout m ™| on the
Sketch toolbar.

Sketch a 4 control vertex point
Spline above the body, Fig. 49.
Keep spline endpoint away from
any geometry. Press Escape to
end spline.

Use Down arrow key one time
to slightly rotate view, Fig. 50.

Ctrl click left endpoint of
spline and guide curve sketch
to select both. Release Ctrl key

and click Make Pierce é on
the context toolbar, Fig. 50.

Fig. 50
SOLIDWYWORKS 16 Bopy C02 RAIL CAR PAGE 2-10



Step 8. Citrl click right endpoint of ' /\-\

spline and arc in rear profile 7N /AP
sketch to select both. Release / \ 0¥ |2 RO e

Ctrl key and click Make Pierce

@ on the context toolbar,
Fig. 51.

Step 9. Use Previous View @ on the
Standard Views toolbar. (Ctrl-
Shift-Z) or Up arrow key to
return to previous view.

Step 10. Click Smart Dimension
o

Smart
Dimension

- (S) on the Sketch 64
toolbar. A

Step 11. Dimension control vertex 7 ' A
points, Fig. 52.

€

Exit

Sketch

Step 12. Click Exit Sketch |-
on the Sketch toolbar.

Fig. 52

SOLIDWORKS 16 Boby CO02 RAIL CAR PAGe 2-11



K. Cockpit Loft Front Profile Point Sketch.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Click Isometric a

Click the top face and click Sketch

toolbar, Fig. 53.

Zoom in on Loft sketches, Fig. 53. To zoom,
place the cursor over the sketches area and spin
the wheel on mouse back. While spinning the

wheel keep cursor on the area.

Click Point| o |on the Sketch

toolbar.

Sketch one point at front
intersection of Loft sketches,
Fig. 54. Be very careful to
sketch only one point, it is easy
to accidently click extra points.

Click Exit Sketch
Sketch toolbar.

SOLIDWORKS 16 Boby CO2 RAIL CAR PAGE 2-12
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Sketch

-

on the

&

on the context

on the Standard Views toolbar. (Ctrl-7)

Top
face

GRS 9

Crri®®




L. Loft Boss/Base. AERDEE
Step 1. Ctrl click both Profiles sketches, Sketch6 (arc) and Sketch10 (point) |V
in the Feature Manager to select both, Fig. 55. Select Sketch6 (arc) i%::;@eﬁ”'t’
ﬁI‘St. S Annotations
8= Balsa
m Front Plane
Step 2. Click Feat |F t the C dM toolbar. N Top Piare
ep ick Features | Features | on the Command Manager toolbar 2 Rjgh';m
L, origin
Step 3. Click Lofted Boss/Base ‘.i Lofted Boss/Base | on the Features toolbar. C Mateaeferenoes
» [[@ cARTRIDGE HOLE
Step 4. In the Loft Property Manager set: » (@ axerass
under Profiles, Fig. 56 ' g;ﬂm
Sketch6 and Sketch10 were preselected, Sketch6 has to be first m
T sketch7
. L. . {7 sketchs
under Guide Curves, click in Guide Curves box and [ Seeuhs
click Sketch7, Fig. 57
Sketch9 Pm{i‘e Fig. 35
Sketch8
set Guide curves influence Global & Lott @
' N v X
under Options FARN Poes ~
check Merge results / < PR
. / 0
click OK % . 0O
Y Start/End Constrainis hd
Gulde curve \ Y - Gume?:i:le:curges n'li‘lueerlcetype:A
Guide curve \ A P : J [Globai -]
Profile — 5. . 7 [t I?ﬁiﬁ:g‘
- — S
Guide curve S:M”g|—q;|
g}ﬁ;:;etangentfaces B
r Close loft
Vv Show preview
Vv Merge result
Fig. 56

Fig. 58
SOLIDWORKS 16 Bopy C02 RAIL CAR PAGE 2-13



M. Edit Axle Hole Sketch.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

In the Feature Manager move the suppressed
CARTRIDGE HOLE below Loftl feature,
Fig. 59. To move the feature, drag CAR-

TRIDGE HOLE down, when the cursor G

is over Loft]l - release.

Click the suppressed CARTRIDGE HOLE
TI

and click Unsuppress in the context

toolbar, Fig. 60.

Move AXLE HOLES below CARTRIDGE
HOLE feature, Fig. 61. To move the feature,
drag AXLE HOLES down, when the cursor

@g is over CARTRIDGE HOLE - release.
Ignore the What’s Wrong warning.

Click AXLE HOLES and click Edit Sketch
@ on the context toolbar, Fig. 62.

Click Normal To qL. on the Standard Views
toolbar. (Ctrl-8)

Delete all dimensions except 3.18 mm axle
hole diameters, Fig. 63.

o

Smart
Dimension

-

Click Smart Dimension

Add dimensions, Fig. 64.

Click Exit Sketch 7318

Le
Exit
Sketch

- | on the

Sketch toolbar.

Save.
Use Ctrl-S.

SOLIDWORKS 16 Boboy CO2 RAIL CAR

¢ EIR[¢[&] G| BEIR[&[@]
N4 ¥
% BoDY RALL (Default) 8 BODY RALL (Default)
4 Histary 4 -[;] History
L4 Annotations 4 Annotations
§E Balsa 55 Balsa
m Front Plane m Front Plane
m Top Plane m Top Plane
m Right Plane m Right Flane
L Origin L Crigin
4 MateReferences » MateReferences
» ] Booy » ] soDy
v (@ AxEHoLEes » @ AXEHOLES
v [@ stE cut v [@ soeau @Q’T__‘“‘I
» [ ecTromaur » (@ sorTom oL 9~
Loftt v g Lof
v (@ cARTRIDGE HOLE v [[@ carmrmee HOLE
Fig. 59 Fig. 60
¢ EIR[¢[€] G| EIR[¢[&]
N4 ¥
) & BoDYRAL (Default) @) & BoDYRAL (Default)
4 Histary 4 -[;] History
L4 Annotations 4 Annotations
§E Balsa 55 Balsa
m Front Plane m Front Plane
m Top Plane m Top Plane
m Right Plane m Right Plane
L Origin L Crigin
4 MateReferences » MateReferences
» ] sooy » 3] soDy
v (@ sme cut » @ smecur
» @ soTromcut v @ch‘c@D ® 4
> Lo&l » g Loft = -
CARTR.IDGE HOLE » @ carR
@ A axeroes v A AXLE HOLES
Fig. 61 Fig. 62

(S) on the Sketch toolbar.

73.18

Fig. 64
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N. Front Wheel Standoff.

Step 1. Click Right Planeﬁl in the Feature Manager and click Sketch t
on the context toolbar, Fig. 65.

Step 2. Zoom in around front axle hole, Fig. 66. To zoom, place the cursor
over the front axle hole area and spin the wheel on mouse back. While

spinning the wheel keep cursor on the area.

Fig. 66

Z.o0om
©

Click Convert Entities |t | on the Sketch toolbar.

-

Step 3.

Step 4. In the Convert Entities Property Manager:
under Entities to Convert, Fig. 67

click edge of front axle hole in sketch, Fig. 68
click OK " .

A
&

Click Centerline |o

Line flyout :/: "

toolbar.

Step 5. in the

on the Sketch

Step 6. Sketch a Vﬁrtical centerline coin-

cident d“:* A | with the center of
converted circle, Fig. 69.

Click Style Spline N| in the

njl ™| on the Sketch

Step 7.

Spline flyout
toolbar.

Step 8. Sketch a 4 control vertex point
Spline between bottom edge of
body in front of axle hole and
centerline above axle hole, Fig. 70.

Press Escape to end spline.

Fig. 70

G EIR[e|€]
¥

%) BoDY RAIL (Default)

4 -[;] History

» Annotations

o—
27 Balsa

Nl RO 2+
N Right Plane
1, origin

4 MateReferences

) oDy

3

» (@ smeour

» @ sorTom cut
L3

3

13

g o

(@ cARTRIDGE HOLE
(@ AxEHoLES

Fig. 65

() Convert Entities a @

L |

Entities to Convert -~

T

r Select chain

[ Inner laops ane by ane

Fig. 67
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Step 9. Click Style Spline N| in the

Spline flyout njl ™ | on the Sketch
toolbar.

Step 10. Sketch a 3 control vertex point
Spline top endpoint of style spline
(at centerline) and edge of body on
rear side of axle hole, Fig. 71. Press
Escape to end spline.

Step 11. Click top control polygon segment
of first style spline and click Make

Horizontal on the context

toolbar, Fig. 72.

Step 12. Click top control polygon seg-
ment of second style spline and

click Make Horizontal |~ | on the
context toolbar, Fig. 73.

o

Smart
Step 13. Click Smart Dimension | Dimension

(S) on the Sketch toolbar——

Step 14. Add dimensions, Fig. 74.

Step 15. Click Line /: (L) on the Sketch
toolbar.

Step 16. Sketch a line across between bot-
tom endpoints of splines to close the
sketch, Fig. 75.

Line /
Fig. 75
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Step 17. Click Isometric

Step 18. Click Features | Features | on the Command Manager toolbar.

. ﬁ Boss-Extrude @
Step 19. Click Extruded Boss/Base v x ®
@] — -
Eaes? | on the Features toolbar. [skete pane =
Direction 1 L

Step 20. In the Property Manager set:
under Direction 1, Fig. 76
End Condition Mid Plane

Step 1.

o

Depth @

40

click OK & .

on the Standard Views toolbar. (Ctrl-7)

MI(| Plane

£ 40.00mm
¥ Merge&
4

[T Draft outward

Fig. 76

Rename Boss-Extrudel to FRONT WHEEL STANDOFF in the

Feature Manager, Fig. 78. To rename, click Boss-Extrudel name in
Feature Manager and press F2 on keyboard. Key-in FRONT WHEEL

STANDOFF.

P. Rear Fender.

Step 1.

Step 2.

Step 3.

Click Right Planem in the Feature Manager and click Sketch

on the context toolbar, Fig. 78.

Click Normal To

<&

on the Standard Views toolbar. (Ctrl-8)

Fig. 77
O. Rename Boss-Extrude1 FRONT WHEEL STANDOFF.

GSER[&[]

¥

{8 BODY RATL (Default)

r -[[?] History

4 Annotations
55 Balsa

&

Zoom in around rear axle hole, Fig. 79. To zoom, place the cursor

over the rear axle hole area and spin the wheel on mouse back. While
spinning the wheel keep cursor on the area.

o [
N Right Plane
1, origin

4 MateReferences

» @] sony

» (@ soecur
» @ sorTom cut

» g Lof1

» @ CARTRIDGE HOLE
» @ AxEHOLES

» I3]] FRONT STANDOFF
Fig. 78~_
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Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

h

Click Centerpoint Arc (S) in the Arc flyout 2k on the Sketch toolbar.

Click the centerpoint of
rear axle hole to start the
arc and move the cursor

to the upper right. Click

to place the first endpoint
of arc, then move cursor
counterclockwise. Click to
place the second endpoint,
Fig. 80.

Click Tangent Arc | in

the Arc flyout 68| on
the Sketch toolbar.

Sketch tangent arc between bottom endpoint
of arc and bottom edge of body, Fig. 81.

Click Line I/: (L) on the Sketch toolbar.

Sketch line from top endpoint of centerpoint
arc to back edge of body at a slight angle,

Fig. 82.

Right click sketching and click Select from

menu to unselect Line tool.

Fig. 80

Fig. 81

Drag a selection to left around ends of centerpoint arc and line to select both. Release

Ctrl key and click Make Tangent

Fig. 82

on the context toolbar, Fig. 83.

Fig. 83
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Step 12.

Step 13.

Step 14.

Step 15.

Step 16.

Ctrl click line and top edge of body to select
both. Release Ctrl key and click Make Paral-

lel ‘::\ on the context toolbar, Fig. 84.

&

Click Smart Dimension | pimention (S) on the

Sketch toolbar. ”

Add dimension, Fig. 85.

(w
Click Offset Entities | ¢t | on the Sketch

Entities
toolbar.

In the Offset Entities Property Manager set:
under Parameters, Fig. 86

Distance & 4
check Reverse
check Select chain

Click any geometry | offsetEntitis ®
of sketch, Fig. 87. The |~ * ™
yellow offset should be ";’\""*‘*" "
o . o A.00mm =
below the orlgu‘lal green .
geometry. Ifitis not, . S
unclick Reverse. F EiTinny
Cap ends
click OK % . @ s
© Lines
Construction geometry:
" Base geometry
[T oOffset geometry

Fig. 86

Fig. 84

| 57.5

Fig. 85

" 57.5 .

Fig. 87
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©
Step 17. Click Convert Entities ;" | on the Sketch
toolbar. -

Step 18. In the Convert Entities Property Manager:
under Entities to Convert, Fig. 88

click rear and

bottom edges of ?C:“"::'E"""“ A
body, Fig. 89 :
click OK % twice. |sagm> |
Step 19. Click Trim Entities l':f'“tlhpoby
LS
ntites Fig. 88
= (S) on the Sketch %
toolbar.

Step 20. In the Property Manger select:

Trim to closest |° l_ . Fig. 90

Trim the converted )
. % Trim @

lines to cap fender, "

Fig. 91. — »

Click segments to trim. | "

Results shown in Fig. 92.

g Yﬁ Power trim

Step 21. If necessary, zoom in comer

around rear edge of -

fender, Fig. 92. ﬂ'F Thim away inside
Step 22. Trim the small piece 'H i s et

of line that extends out .

from body, Fig. 93. N

Results shown in Fig. 94. Fig. 90

Step 23. Click OK %" in Trim Property Manager.

Step 24. Save. Use Ctrl-S.

N

Fig. 93

Fig. 91

Fig. 94
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Q. Extrude Fender.

Step 1. Rotate view slightly to view rear and side
of body, hold down middle mouse button
(wheel) and drag to rotate view, Fig. 95.
Step 2. Click Features | Features | on the Com-
mand Manager toolbar.
Step 3. Click Extruded Boss/Base
ﬁ ﬁ Boss-Extrude @
Earuded | on the Features toolbar. |v x ®
Step 4. In the Property Manager set: [sketan Prane =l

Direction 1

under Direction 1, Fig. 96
End Condition Mid Plane

Depth {a 42

MI(| Plane

25 az.00mm

IS

-~

click OK & . o _'§
=
Step 5. Save. Use Ctrl-S. I oratt outward
Fig. 96

R. Rename Boss-Extrude1 REAR FENDER.

Step 1. Rename Boss-Extrudel to REAR FENDER in
the Feature Manager, Fig. 98. To rename, use F2
on keyboard.

Step 2. In the Feature Manager drag the CARTRIDGE

HOLE below REAR FENDER feature, Fig. 99
and Fig. 100.

Fig. 100

Fig. 95

Fig. 97
¢ER[¢o[@] ¢[EB[R[o[@]
¥

% soDY RALL (Default) 8 BODY RALL (Default)
3 Histary 4 -[;] History
r Annotations 4 Annotations

55 Balsa 55 Balsa

m Front Plane m Front Plane

m Top Plane m Top Plane

m Right Plane m Right Plang

L, orign L. origin
4 MateReferences » MateReferences
v @] sopy » 1] soDy
v (@ sme cut » @ smecur
» (@ soTTom cuT » @ sotTomcut
v g o » g Loft
v [H CARTRIDGE HOLE » @ AxEHOLES
» [ axeHoLEs FRONT STANDOFF
» I{]] FRONT STANDOFF REAR FENDER
» ] REAR FENDER ~ » "[[@ CARTRIDGE HOLE

<
Fig. 98 Fig. 99
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S. Extrude Cut Wheel Wells.

Step 1. Click Right Plane‘fﬂ in the Feature Manager and click Sketch t g oo RAL et
on the context toolbar, Fig. 101.

©
Step 2. Click Convert Entities | ;2"

-

on the Sketch toolbar.

Step 3. In the Convert Entities Property Manager:
under Entities to Convert, Fig. 102
click side face under the fender, Fig. 103

click OK f twice.

() ConvertEntities @& @

W X .

Entities to Convert Ea

[T select chain

™ Inner loops ane by ane

Fig. 102

toolbar.

@

Step 5. Click Extruded Cut |&truded | on the Features toolbar.

Cut

Step 6. In the Property Manager set:
under From, Fig. 105
Start Condition Offset
Offset Value 17
under Direction 1

Depth @ 4

click OK % .

Fig. 103
Step 4. Click Features | Features | on the Command Manager

Cut-Extrude )

v X @

. IOFfset l
17.00mm

Direction 1

. IBIlmI l

"I:

5 La0mm
™ Fiip s&cut
E

[T Draft outward

Fig. 105

SEIR[&[]

r [g) Hitory

4 Annotations
=
2= Dalsa

Fron
E Top E‘Q ﬁ '&
TN Right Plane ;
1, origin
» MateReferences
» @] sony
» @ smecur
» (@ sotTom cuT
v g Loft
» @ AXEHOLES
» ]| FRONT STANDOFF

» ] REAR FENDER
» @ CARTRIDGE HOLE

Fig. 101

Fig. 104

Fig. 106

Fig. 107
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T. Rename Cut-Extrude1 REAR WHEEL CUT.

Step 1.

Rename Cut-Extrudel to REAR WHEEL
CUT in the Feature Manager, Fig. 108. To
rename, use F2 on keyboard.

U. Mirror Extrude Cut Wheel Wells.

Step 1.

Step 2.

Step 3.

Step 4.

Ctrl click Right Plane]\] and REAR WHEEL
CUT feature to select both, Fig. 109.

Click Mirror on the Features toolbar.

In the Mirror Property Manager click OK L
Fig. 110.

Save. Use Ctrl-S.

G BB ¢

v
{5y BODY RALL (Default)
4 History
L4 Annotations
§5 Balsa
m Front Plane
m Top Flane
m Right Plane
1. origin
L4 MateReferences
» ] sooy
v (@ smecut
v @ sorTom cut
» g Lofta
v (@ AxeroLEs
» 1] FRONT STANDOFF
* ] REAR FENDER
» [ CARTRIDGE HOLE

v (@ ReAR wHEEL CUT
Fig. 108 v

Fig. 112

EREE

N
{5y BODY RALL (Default)
v [ig] History
4 Annotations
§E Balsa
m Front Plane
m Top Plane

N Right Flane,
1, origin ‘

4 MateReferences
» ] sopy

» @ smecur

» @ sorom cut
» g Lof

» @ AxEHOLES

» (1] FRONT STANDOFF
» Ifl]] REAR FENDER

» @ CARTRIDGE HOLE
v | [ REAR WHEEL CLT

.
Fig. 109

Hﬂ Mirror @
v X

Mirror Face/Plane Ea
®

Features to Mirror Ea
@

]

Faces to Mirror hd
Bodies to Mirror hd
Options ~

| Geometry Pattern

¥ Propagate visual
properties

€ Full preview

% Partial preview

Fig. 110
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V. Variable Fillet Top Edges.

Step 1. Click Isometric a on the Standard Views toolbar.  |: 7| % N EEE
o S VL [ G

@ Fillet @@

Step 2. Click Filter Edges I T | (E) on the Selection Filter toolbar at the o x
bottom of the display, Fig. 113. If necessary, use F5 key to display the e

toolbar. Fillet Type ‘ ~
5
Step 3. Click Fillet |Filt| on the Features toolbar. fems To et -

Step 4. In the Fillet Property Manager:
select Manual, Fig. 114

¥ Tangent propagation

under Fillet type ) Full previewe
select Variable Size Fillet @ : :rtp::m
select Full preview. Variable Radius Parameters
Click the two top edges on both sides of the body, Fig. 115. [Fmene =1
Set Unsigned Variable. To set radius, click Unassigned and key-in | &3 w47 -3
radius. Click to e o
radius 3 in rear . / set ::?:f Lo
radius 6 at front wheel standoff

Wariable radiusi(3mm o

]

(R, 10.00mm =

Profile:

ICir(uIar 'I
& [ |

& Smooth transition

radius 10 in front

Click OK ## .

' Straight transition

Fig. 114

4
Wariable radius: =

>3 ariable radius:

e
“ariable radius:
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W. Fillet Edges. P Fleopert ®

Step 1.

Step 2.

Step 3.

@ v x 5
Click Fillet |Fitet| on the Features toolbar. [ manual |
~ Add | Change | Camer
In the Fillet Property Manager set: F— .

select FilletXpert, Fig. 117

Radius f( 3

select Full preview

Opno; Select through faces B
click the two top ¥ Tangent propagation
edges of front wheel
standoff on both sides,
Fig. 118

click Apply

& Full preview

 Partial preview

Mo preview

Fig. 117

Fig. 118
Set Radius f{ 3

click the top inside edge of fender on
both sides, Fig. 120
click Apply

Radius 3
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Step 4. Set Radius f{ 2

click the top outside edge of
fender on both sides, Fig. 121

Radius 2
click Apply
Step 5. Set Radius f{ 4

click edge of cockpit at body,
Fig. 122

click OK ## .

Step 6. Save. Use Ctrl-S.

Radius 4

Fig. 123
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X. Front Split Line.

Step 1. Click Filter Off| W | (F6) on the Selection Filter éﬁ b x| o l"E’ G
toolbar at the bottom of the display, Fig. 124. If nec- Fig. 124
essary use FS key to display the toolbar. AEAEG
v

t (@) BODY RATL (Default)
Step 2. Click Front Planeﬁl in the Feature Manager and click Sketch r [@rsory

on the context toolbar, Fig. 125. » ::3 @Y EY
:

T

]] REAR FENDER
(@ CARTRIDGE HOLE
(@ REAR WHEEL CUT

m Top Plane
Step 3. Click Normal To Jp on the N Rhepene
Standard Views toolbar. (Ctrl-8) X ziwm
» @] sooy
: . J-F . » (@ soecur
Step 4. Click Centerline | .+ |in the > ?smmcm
I 4 Loft1
Line flyout ™| on the v [@ axeHoLES
Sketch toolbar. i @] rrowT sTavoor

Step 5. Starting from the Origin at %]:‘F\Iltl
the bottom of the body, sketch a %::ez
vertical line up through the body P riets
and extend the centerline out - @ il
past body, Fig. 126. Fig. 126 Fig. 125

Step 6. Click 3 Point Are £ (S) in the Arc flyout £y” on the Sketch toolbar.

Step 7. Sketch 3 point arc from centerline out into the cockpit area, Fig. 127.

&

Step 8. Click Smart Dimension |,>™" | (S) on the Sketch toolbar.

-

Step 9. Add dimensions, Fig. 128.

33.

Fig. 127 Fig. 128
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Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

Step 16.

Step 17.

Click Style Spline

N

on the Sketch toolbar.

in the Spline flyout

I.'UT

Sketch a 3 control vertex point Spline between
centerline and left endpoint of arc, Fig. 129.

Click top control polygon segment of style spline

and click Make Horizontal

toolbar, Fig. 130.

Click Smart Dimension

toolbar.

Add dimensions, Fig. 131.

Right click graphics

area and click
Select from
menu to -
unselect
Smart Di-
mension.
33.
Drag a
“trend to
left - more
liberal”
selection
across all

geometry,
Fig. 132.

Click Mir-
ror Entities
|['P|f|] Mirrar Entities

on the
Sketch
toolbar,

Fig. 133. 33.

SOLIDWORKS 16

o

Smart
Dimension

-

on the context

(S) on the Sketch

=
TR LR

| &

Fig. 132
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Step 18. Click Insert Menu > Curve > Split Line.

Step 19. In the Split Line Property Manager:

under Type of Split, Fig. 134 Spiit Line @
select Projection v x

under Selections Type of Split A
current Sketch should be < -
selected & prasection
in Faces to Split box o "

click cockpit loft, Fig. 135 |C Jorre
click OK . .
0 | —

Step 20. Click the split face to confirm o
Split Line, Fig. 136. Fig. 134 Fig. 135
Step 21. Save. Use Ctrl-S. | S B R o &
¥
Y. Side Split Line. i

4 Annotations

=
2o Balsa

Eii,‘;"iq @r_‘@ 53
N Rgnt Pane
L. origin

4 MateReferences

@]l Booy

v
» (@ sme cut
» @ BoTToM cut
»
v
»

Step 1. Click Right Planeﬁl in the Feature

Manager and click Sketch t on
the context toolbar, Fig. 137.

Step 2. Click Normal To ‘L. on the Stan-
dard Views toolbar. (Ctrl-8)

& Loft1

(@ Axe HoLEs
3] FRONT STANDOFF
» ()] REAR FENDER

Step 3. Zoom in around cockpit, Fig. 138.
To zoom, place the cursor over the . B ormes
cockpit area and spin the wheel on Fig. 136 » (@ rear wremL cuT

mouse back. While spinning the %]Mmu
VarFillet1

wheel keep cursor on the area. ® e
P Filet2
@ Fillet3
[ Fillets

» B splitLine1

Fig. 137
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Step 4.

Step 5. In the Offset Entities Property Manager set:

Step 6.

Step 7.

Click Offset Entities

C
Offset
Entities

click Keep Visible

Distance {E 3
click Reverse
uncheck Select
chain

4, Fig. 139

[ offset Entities @
v %

&5

Z.00mm =l
§ =
W Add dimeWsions

click top edge of el S
C(?Ckplt loft, & dresend
Flg. 140 g ?rcs
The yellow Oﬂ‘set Constrl_lction geometry:
should be inside the [ oesenan
cockpit. Fig. 139
If it is not, unclick
Reverse. € "““‘"‘ ®
v X
Click OK % . R
2y [s.00mm =
. W Add (_Ihions =
Set DlStallce O 5 F Reverse 5
Fig‘ 141 ||: ;E-Izlc:ecc::lolnal
click rear edgeof | """
cockpit loft, Fig. 142. o A
The yellow offset Bioceo o
hould be inside th
should be inside the Fig. 141
cockpit.
Click OK % . |Eotsetiniies @
v X
Set Distance {B d & [osom N =
Fig. 143 it
click the two F ie_'el_ct:§
edges of fillet at the o %p ends
bottom of cockpit e s
loft, Fig. 144 and S —
Fig. 145. [T offset geometry
The yellow offset Fig. 143
should be inside the
cockpit.
Click OK twice % .

on the Sketch toolbar.

Edge

Fig. 144

Fig. 145
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Step 8. Click 3 Point Arc £ (S) in the Arc flyout 2t on the Sketch toolbar.

Step 9. Sketch 3 point arc across offsets at front of the cockpit, Fig. 146.

&

Step 10. Click Smart Dimension | >™" |(S) on the Sketch toolbar.

Dimension

-

Step 11. Add dimensions, Fig. 147.

Fig. 146

i
Step 12. Click Trim Entities | '™ | on the Sketch toolbar. 3*“"‘ ®
Step 13. In the Property Manger select: "efme v

Corner| §~ , Fig. 148

Power trim

N

Trim away inside

Results shown in Fig. 150.
Click OK % .

JE
click the inside corner geometry (offsets and arc) to trim, Fig. 149. .

:'l#k Trim away autsice
o--l— Trim ta closest

Fig. 148

Fig. 149 Fig. 150
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Step 14. Click Insert Menu > Curve > Split Line.

Step 15. In the Split Line Property Manager:
under Type of Split, Fig. 151

select Projection
under Selections

@ spiitLine @
Current .
Sketch should be — -
selected € silhouette

& Projection

" Intersection

for the Faces to -
Selections ~

Split box click the C emeses ]

cockpit loft, Fig. 152

click OK %# . - |$

| Single direction
I | Rewerse direction

Fig. 151

Step 16. Save. Use Ctrl-S.

Fig. 153
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Z. Appearance Window Color. sees @F‘é“—
Step 1. Rotate view slightly to view all three Split Line . B roce 1 5ot e
faces, hold down middle mouse button (wheel) and (1:‘21;1:;{ %‘;‘:ﬂ:‘“z

drag to rotate view, Fig. 154. @eopvran [@] X +

¥ Remove All Part Appear...

Step 2. Click a Split Line face, click Appearance Callout

on the context toolbar and click Face 1 Split...

[ Fig. 154.

Step 3. In the Appearances Property Manager,
click Advanced button, Fig. 155
under Selected Geometry Fig. 154
click the other two Split Line faces, Fig. 156
under Color

8= color @ §= color @
set RGB values: v % v ox
R 247
G 148 l Tlumination s_ ! Surface Finish
B 29 ! Surface Finish @ Calar/Image | Q Mapping
click INlumination tab | & Huminscion| Fig, 157 & oo [Qbhong | |E. thmton el
set Transparent amount .20 Selected Geometry ~| | mumination ~
. Face<1= 72 Dynamic help
Clle OK f . Diffuse amount:

H 100 =
H I O Y I B |
Specular amaount:

@

0.50

T T A T i
Remave Appearance R etisealor
Appearance hd I
Specular spread/Blurriness:
Color s> 1.599999994 =
4 e
-t
Reflection amount (RealView
Istandard j only:
- 0.150 B
Y N B \3
-
— | Blurry reflections
Transparent amaount:

0.20 =
1 &‘ ] ] ] ] ] |

Luminaus intensity:

0.000 w/srm*2 =

—_—
[ =
-_ PhotoView Hlumination -~
. 148 E Round sharp edges:
-h_l 0.00mm 5
[ 4 e
-H ¥ Double sided
* RGE 0 Hsv F’ 157
. 1g.
Fig. 155 g

Fig. 158
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AA. Add Configurations.
Step 1. Click the body (not window faces) and click Copy

Appearance E on the context toolbar to copy
body color, Fig. 159.

Step 2. Click Configurations tab | [% at the top of the
Feature Manager Design Tree, Fig. 160.

Step 3. Right click BODY RAIL Configuration(s) in the
Configuration Manager and click Add Configura-
tion from menu, Fig. 160.

Fig. 159
Step 4. In the Add Configuration Property Manager:

under Configuration name, Fig. 161 |& | E| B ¢ | & | be AddConfiguration @
key-in GRAY SIDES ContPps v x
. f T % Part (BODY RAIL) S — N
Clle OK . - Hiddzn Tree Ltzms Y Configuration name;
@, Add to Library I GRAY SIDES
Step 5. Click Yes to link message, Fig. 162. CEIERTE Demipﬁm‘
Comment » I
Tree Display 3
. . [T Use in bill of materials
Step 6. Click the body and click Paste Ap- ¥.o Add Confuration, Comment
Document Properties, =]
pearance on the The Ap- Fio. 160 =
pearance Target palette context & Bil of Materials Options ~
. SOLIDWORKS 5' Part n_umhe_r displayed w|:|en
tOOlbar. Then, Clle BOdy % . - ) used in a bill of materials:
& The appearance for this material is different than the existing I BODY RAIL.SLDPRT
appearance, Waould you like ta link display states to
on the Appearance Target pal- coplﬁﬁgurat?ons to shoyw the materials ;ppéarance in each IDocument Mame j
ette, Figu 163 al’ld Figo 164. configuratiort Child component display
when used as a
T Mo | subassembly:
. Options -~
- Flg. 162 [V Suppress features
. 2 [ use configuration specific colar
Click GeEILq e P e
bod
y = Iﬂ = ﬁ) @ @ [T Add Rebuild/Save Mark
Fig. 161

Fig. 164
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Step 7.

Step 8.

Step 9.

Step 10.

Step 10.

Step 11.

Right click BODY RAIL
Configuration(s) in the Configura-
tion Manager and click Add Con-
figuration from menu, Fig. 165.

GSlEBRB[&|&]
Configurations
+ |€% BoDY RAIL Configuratic -
o ¢ vefaut (500 Part (BODY RAIL)
H.@ « GRAY SIDES | Hidden Tree Items 3
@ Add ta Library

E Cpen Drawing

o el

[F® Add Configuration ®@
v X
Configuration Properties Ll

Configuration name:

| ORANGE SIDES~
Description:

In the Add Configuration Property Manager: Comment vl
under Configuration name, Fig. 166 - Uizs Bl Ly P | useinbill of materils
. Add Confi uration.‘ Comment:
key-ln ORANGE SIDES DocumentgProperties.. | ;I
. . E
click OK ## . Fig. 165
Bill of Materials Options -~
SOLIDWORKS 5' Part number displayed when
. . used in a bill of materials:
Clle Yes tO llnk message’ & The appearance for this material is different than the existing I BODY RAILSLDPRT
F' 167 appeatance. Would you like to link display states to
lg° . conFigurations to show the materials appearance in each IDucument Hame j
configuration?
Child compaonent display
when used as a
Click the body and click Paste T O
. Opfions -~
Fig. 167 ’

(@

Appearance Target palette context toolbar. Then, click Body
the Appearance Target palette, Fig. 168 and Fig. 169.

Appearance on the The

on

Note the Display State change at the bottom of the Configurations
Manager, Fig. 170.

Save. Use Ctrl-S. P

@LEI° S 2R
FRABO ~

Click
body

v Suppress features

[ use configuration specific colar

Calat., |

[T Add Rebuild/Save Mark

Fig. 166

GlEIR[&[E]

Configurations
~ €& BoDY RAIL Configuration(s) (OF
@ + Default [BODY RAIL]
e ¥ crav smes [sooY Ry
[F® + orance sies [BoDY

< | ¥

Display States (linked)

@ Display State-3

Fig. 170

y
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BB. Appearance Faces Color.
Step 1. Click the left side face of body, click Ap-

pearance Callout on the con-

text toolbar and click Face <1>
BODY[ ], Fig. 171.

G R2F®«@ ]

@ eoDy RAL |§| X

® Remave All Part Appear...

Step 2. In the Appearances Property Manager,

under Selected Geometry, Fig. 172
rotate view to view top and right side faces of body, Fig. 173
click both top faces and right side faces of body

under Color, Fig. 172
set RGB values:
R 247
G 148
B 29

expand Display States
select This display state

click OK ## .

Step 3. Save. Use Ctrl-S.

SOLIDWORKS 16 Bopoy CO2 RAIL CAR

@ Color/Image

Remove Appearance

4
Istandard j

'
-

] 247! =
] 14sl =

B =

(Ol i} 0 Hsv

Display States ~
& This display state
0 All display states
€ Specify display state

@ soovRAL

° Default=_Display 5t

Fig. 172
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CC. Confirm the Two Configurations.
Step 1. Click Isometric a on the Standard Views toolbar. (Ctrl-7)

Step 2. In the Configurations Property Manager:
under Configurations, Fig. 175
double click GRAY SIDES
note the Display State
double click ORANGE SIDES
note the Display State

G E B S S
Configurations
- %BCB\'RAILCmﬁguralim(s) {GR
[F®  Defaut [BODY RAL ]
@ ¢ craysmes R
e « orance smES

| |
Display States (linked)
@ Display State-2

Fig. 175

&@E_fb e

~ €& BoDY RAL Configuration(s) (OR
[F® ¢ Defaut [BoDY RAL ]
@ « cray smes [BoDY R

e ¢0RM(ESIDES"@

Al |

Display States (linked)

@ Display State-3

Fig. 17

Step 3. Click Feature Manager Design Tree tab J © [ at the top of the Feature Manager Design

Tree to return to Feature Manager, Fig. 177.

Step 4. Save. Use Ctrl-S.
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