hapter 32 Solar Train
Flat Car Assembly

A. Insert Deck and Solar Panel.
s
Step 1. Click New on the Standard toolbar, click As-
"

sembly Metric and OK.

Step 2. Ctrl click your DECK and SOLAR PANEL 30 x 36 and
click Open from the Open dialog box.

Step 3. In the Begin Assembly Property Manager set:

click Keep Visible =™, Fig. 1
under Part/Assembly in Insert
select DECK to highlight it.
under Options
Only fix first component

Click OK % in the Property
Manager. This will place Deck
origin at the assembly origin and
fix the position so Deck can-
not move. This fixed com-
ponent should have a (f) be-
fore its name in the Feature »
Manager * % (f) DECK<1>. — Fig. 2

Step 4. In the Begin Assembly Property Manager:
under Part/Assembly in Insert, Fig. 3
select SOLAR PANEL to highlight it.

Step 5. Place the Solar Panel in the graphic area, Fig. 4.

Step 6. Click OK " in the Property Manager.

Fig. 4
B. Save as "FLAT CAR ASSEMBLY".
Step 1. Click File Menu > Save As.

Step 2. Key-in FLAT CAR ASSEMBLY for the filename and press ENTER.

fj@ Begin Assembly @ ®

Brows e...‘
v

Thumbnail Preview

Options A

(-] Start command when creating new
assembly

.A utomatic Browse when creating new
assembly

8 Graphics pre
[ Make virtual
() envelope
() show Rotate context toolbar
Fix / float compon: i

© only fix first component
OFix ‘

(O Float

Fig. 1
E:g Begin Assembly @ @
v x
Message v
Part/Assembly to Insert ~

Open documents:

Thumbnail Preview v

Options A

.St art command when creating new
assembly

.A utomatic Browse when creating new

assembly
8 Graphics preview
[[J Make virtual
[J envelope
(") Show Rotate context toolbar
Fix / float component on insert:
© Only fix first component
(O Fix
(D) Float

Fig. 3
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C. Mate: Solar Panel <1>. g ER¢@ > - @TC”‘R”‘SSEME”
?_ 4 Annotations
Step 1. Click Isometric a on the Standard Views @ ruarcar assemewy 7 frem one
tOOlbaI'. (Ctl‘l-7) ’ o % |: R\gpht Plane
b ey S Lo ~
o j:|| ¢ Plane 4 (f) DECK< 1> -»7
Step 2. Click Right Plane |J—| in the Feature Manager EL, Rofi;np' N ? OLAR PAN“O"W”K
> @ 1> 32 Annotanons
and Mate % on the context toolbar, Fig. 5. + @ :ﬂ) [S):I:_iRLANEL 30x36<1> ’ Som ?Td‘esm o
®@ Mates . 9[ ::(a;etrls‘a:zot specified>
Step 3. In the flyout Feature Manager design tree, Fig. 5 & e P ~
expand Solar Panel and click Front Plane | _J Fig. 6. 1, ongi
T éjBosst)dru el
@ Fillet1 ’
Step 4. Click Add/Finish Mate | v b " Fig. 6
Coincident /& mate.
Step 5. In the flyout Feature .
Manager design tree > %TACAR?SSEMELY
click Front Plane EE~
Top Plane
| *| and expand Solar [ Right flanc
Panel and click L, cngn
. -+ . ¢ v € DEck< s -5
nght Plane |_i_| R Flg. 8. ~ {8 (5 SOLAR PANEL 30 x 36<1>
4 Eﬁmnotanons &
| | ANLIGHES 2 [0V 5r.
Step 6. Click Distance H in Mate pop-up, EGOmm@ ‘ﬂ‘u\—lJ 3 el ot spaied
Fig. 9. Set distance 16 and press EN- — Ny Top Plane
TER. The Panel should be positioned Fig. 9 Ezgsils
over first cut in Deck, Fig. 10. If > @] Boss-Extrudet
positioned in opposite direction, o9 Ei”eﬂ
t Fig. 8
click Flip Dimension (: &
in the Mate pop-up. Click
Add/Finish Mate| v | to F
. ront
add Distance mate. to
_ Right
Step 7. Click the top face of Distance 16
Deck and top face of Solar Panel, Fig. 11
Step 8. Click Distance H in Mate pop-up, Fig. 12.
Set distance .6 and press ENTER. Panel
should be positioned in Deck, if opposite
click Flip Dimension -?: in the Mate
pop-up. Click Add/Finish Mate| v to Distance .6
add Distance mate. Fig. 11 )
Step 9. Click OK %" in the Property Manager. \\:I—Q@L “J\—“ilﬂ
0.60mm '
Step 10. Save [l (Ctrl-S). Flg 12
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>

FPAFESN. I®E
PE@ £

[} Invert Selection
Go To...
Component (SOLAR PANEL 30 x 36)

Hidden Tree Items

Rename Assembly

Make Virtual

Step 1: Select Component

D. Copy with Mates Solar Panel <2>. e ER S @
Step 1. Right click Solar Panel % component in the g LOCOMOTIVE ASSEMELY
Feature Manager and click Copy with Mates on » (& Amnotatons
menu, Fig. 13. %::;:‘:ge
[;LJ Right Plane
Step 2. In the Copy with Mates Property Manager: %;rf:’ rcsisers s
Step 1: Select Component, Fig. 14 b @ HATCH 1> >
PI‘GSCleCted 4 ‘% SOLAR PANEL 30 x 36<1
4 @@ Mates
click Next @
6@@ Copy with Mates @
Step 3. Still in Copy with Mates Property Manager: ¥ * ™ - @‘

Step 2: Mates, Fig. 15
under Mates

©
o

Selected Components

SOLAR PANEL 30 x36<1>

Concentric (Right plane)
check Repeat, Fig. 16

Fig. 14

Distance (Top plane)
check Repeat, Fig. 17

click Flip Dimension

fe

H Distance (Front plane)
check Repeat, Fig. 18

click OK % and click Cancel .

Step 4. Save E

(Ctrl-S). Concentric

Repeat

Distance
Repeat

<

Distance
Repeat

Fig. 17

Fig. 18

Isolate

F? Configure Component
Speedpak Options

. Show with Dependents
Component Display
Set Resolved to Lightweight
Fix

é Temporary Fix/Group
Insert New Subassembly
Form New Subassembly
Dissolve Subassembly

[EE Make Independent

@@ Copy with Mates ‘

X Delete
Fig. 13

{@@ Copy with Mates @
v X B @ =
Step 2: Mates v
Mates ~
Coincident1

B Repeat

7 [roncPlne |
Distance

B Repeat

7 Front Plane

@ 16.00mm I=]]

=]
Distance2
. Repeat
, Face<1>@DECK< 1>
| 0somm =]
A

Fig. 15
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E. Indent Solar Panels into Deck. g B Rle& >
Step 1. Click Deck % component in the Feature Manager and click g AT CAR ASSEMELY
Edit Part fﬂ on the context toolbar, Fig. 19. ' ?ttp,t
Dron o 8 B B X -0 17 §
Step 2. Click Insert Menu > Features > Indent. E_zg P Y.
G
Step 3. In the Indent Property Manager: : %iﬁii L a0
under Selections, Fig. 20 B Moes
Target body: Fig. 19
Click Deck, Fig. 21 @ Indent @
Tool body region: v X
click Solar Panel <1> sectons ~
check Cut :

& I| Fillet3@DECK-1 @FLAT CARASSEN‘s
)

Keep selections

under Parameters
Clearance .1

Remove selections

click OK % .
Target ——<
Tool - :T
o.mmms i’
) Fig. 20
Fig. 21
Step 4. Repeat with other panel:
Click Insert Menu > Features > Indent.
Step 5. In the Indent Property Manager: # Indent ®@
under Selections, Fig. 22 VX
Target body: e ~
CliCk DeCk, Fig. 23 Target @ I|Fi|let3@DECK4@FLAT CARASSEN‘&
Tool body region: Tool ~ Keep selections
click Solar Panel <2>
check Cut
under Parameters
Clearance .1 — ~
. &Y [100mm i’
click OK "llp“" ) Wmms -
Fig. 22

Fig. 23

Step 6. Click Edit Component g4 | on the Features toolbar to exit.

Component

Step 7. Save All @ (Alt-F L).
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F. Insert Car Bogie Assembly.

Step 1.

Step 2.

Step 3.

G. Mate: Bogie Assembly.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Click Insert Components

[%,@
Insert
Components

- on the Assembly
toolbar.

Select your Car Bogie Assembly file
and Open.

Click to place Car Bogie Assembly,
Fig. 24.

Click Mate ﬁ on the Assem-
bly toolbar.

Click a cylindrical face of Pin hole
in Bogie and a cylindrical face of Pin
hole in Deck, Fig. 25.

Check Lock Rotation and Add/Finish
Mate | v/ | in Mate pop-up toolbar to add a Fig. 25

Concentric @ mate, Fig. 26. N Lo OIS [ [ =] v

& Lock rotation%
Click top face of Bogie Bracket and hide ig. 26

top face of Deck, then click bottom face
of Pin space Extrude in Deck, click
chamfer at end of hole in Wheel,
Fig. 27. To hide face, hover cursor
over face and press Alt key.

Click Add/Finish Mate| ¥ | to add
Coincident /& mate.

Hide face
Click OK % in the Property Man- Alt key

ager.
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H. Insert Coupler Assembly.

Step 1.
Step 2.

Step 3.

Step 4.

I. Mate: Coupler Assembly.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

2%
Click Insert Components '™t on the Assembly toolbar.

Components

-

Select your Coupler Assembly file and Open.

Click to place Coupler Assembly,
Fig. 29.

save I (ctri-s).

Click Mate ﬁ on the Assembly toolbar.

Click a cylindrical face of Pin hole ﬂ

in Coupler and cylindrical face of
Coupler Pin hole in Deck, Fig. 30.

Check Lock Rotation and Add/
Finish Mate | v | in Mate pop-up

toolbar to add a Concentric @
mate, Fig. 31.

Fig. 30

N L[S OIS [ =] |

Click top face of Deck and hide side face of 8 Lock “"at“’"%.
Coupler, then click bottom face of Coupler, ig. 31
Fig. 32. To hide face, Alt key.

Click Add/Finish Mate v to add

Coincident 7 | mate.

Click OK % in the Property
Manager.
save [ (cenis) Hidg side fact
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J. Mirror Bogie Assembly and Coupler Assembly Front Plane.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Ctrl click Front Plane |ﬂ , Bogie Assem-

bly @ and Coupler Assembly @ compo-
nent in the Feature Manager to select plane
and components, Fig. 34.

Click Mirror Components

‘[ﬁlﬂ Mirror Compenents | in the Linear Compo-

[ElF
[ElE
Linear
Component

nent Pattern flyout |cone
bly toolbar. T

on the Assem-

In the Mirror Property Manager:
Step 1: Selections all were preselected

click Next @
Fig. 35.

¢ ERle[@ >
Y-

@ FLAT CAR ASSEMBLY
» -’j Annotations

D] Top Plane

D] Right Plane

I_. Origin
» @ () DECK<1> ->
» @ SOLAR PANEL 30 x 36<1>
» @j SOLAR PANEL 30 x 36<2>
> CAR BOGIE ASSEMBLY<1>|
> { COUPLER ASSEMBLY<1>|
»

['T@ Mates

Fig. 34

In the Mirror Components Property Manager click OK .

save H (ctr-s).

[Elﬂ Mirror Components @
v X © &
Step 1: Selections v
Selections ~
Mirror plane:
Front Plane |
Components to Mirror:
CAR BOGIE ASSEMBLY-1
COUPLER ASSEMBLY-1
.
Fig. 35
Di|ﬂ Mirror Components @
v X CRC
Step 2: Set Orientation v
Mirror Type A
© Center of bounding box
() Center of mass
() Component origin
A

Orient Components

() Dynamic Help

-+ AR BOGIE ASSEMBLY-1
-} coupLER ASSEMBLY-1

Component Orientation Axis
© Align to component origin
(O Align to selection

Alignment Reference

2|

Options

Fig. 36
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K. Insert Stud Pins.

Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Click Insert Components

Select your Stud Pin file and Open.

D_%‘@
Insert
Components

on the Assembly toolbar.

In the Begin Assembly Property Manager set:
click Keep Visible ™ Fig. 38.

Move the tip of your cursor to the edge of a Pin hole, Fig. 39.
When the Pin snaps into place and cursor changes to Concentric and

. = .
Coincident mate [, release the Pin.

Continue and place a Pin in each hole, Fig. 39.

Click OK % in the Property Manager when done.

save ) (ctr-s).

Release part
when cursor

changes to

P
E

L%Q Begin Assembly @ @
v x &

Message v
Part/Assembly to Insert ~

Open documents:

e

Configuration:

Default b

Brows e...‘

Thumbnail Preview v

Options A

(-] Start command when creating new
assembly

(V] Automatic Browse when creating new
assembly

. Graphics preview

[ Make virtual

[Jenvelope

(") Show Rotate context toolbar

Fix / float component on insert:

© Only fix first component
Orin ~
(O Float

Fig. 38
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