@hapter 20 Solar Train

A. Float Hatch.

Loco Assembly

Step 1. Open your Locomotive Assembly file.
Step 2. Click Isometric a on the Standard
Views toolbar. (Ctrl-7) g BERe/@ >
<.
Step 3. Right click Hatch % in the Feature Manager and click ? 2MO?\:EASSEMEE7 PR L
Float on the context toolbar, Fig. 1. % F'D"‘IP'H"E PES-
Top Plane I
EG Rigphl Plane m Invert Selection
B. Mate: Hatch. ’ %;rf'H"Ass.5<1>. Goo..
Step 1. Click Right Plane [ﬂ in the Feature Manager and Mate @ [©@nacs<==
['T@ Mates )
% on the context toolbar, Fig. 2. W
S BERSS > o
. ?V [r} Configure Component
Step 2. Expand the flyout Feature Manager design g ocouonve asseviy | Component Display |
1 h 1 f f h h. 4 -T nnotatior Float
tree 1n the top left corner o‘ the grap 1CS ?mntPIan Y & kmw&%mup
area, expand Hatch and click Right Plane ] Top Plane Lg L e C e
, Fig. 3. (] Fight Plane Fig. 1
1, origin + @ LocoMOTIVE ASSEMBLY
v €8 () CHASSIS<1> -> v [&) Annotations
Step 3. Click Add/Finish Mate| v |to add Coinci- e e ™" D o e
dent /‘\ mate. Fig. 2 EHQZWM
i » & cHassis<ts >
Step 4. Click cylindrical face of hinge on T ?ﬂ QTCHTI‘
Hatch and cylindrical face of ’ SoHd Bodies(1)
. : . 3% Material <not specifieds> ->
hinge on Chassis, Fig. 5. 1 ot oo °
1 Top Plane
Step 5. Click Add/Finish Mate i
v 0 add a Con- | oDt
4 Cut-Extrude
centric @ mate. B o
___Fig.3
Step 6. Click OK % in the :
Property Manager.
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Step 7. Grab the Hatch and rotate around to view inside side of both Hatch and Chassis, Fig. 6.

N

Step 8. Click Mate |, on the Assembly toolbar.

Tip: Toggle filter Face selection with X key.

% LimitAngle1 @
v x =
/\' Standard ‘ d Mechanical
Step 9. In the Mate Property Manager set: 2 sM
click Advanced tab | & Advanced |, Fig. 7
under Mate Types
select Angle ﬂ
click inside top/bottom faces of Chassis and Hatch, Fig. 6 | ve=nee ~
Angle 0 |§'\ PrDﬁIECe.nter
check Flip dimension Tip: Select Chassis first Sy_”"“'"c
T check Flip dimension. Wi
Maximum Valve %_ 108 /" path Mate
Minimum Valve * 0 Linear/Linear Coupler )
I H |4.34m 145Tmm =
Mate alignment Anti-Aligned % a 000eo g <
. 8 Flip dimension
click OK twice % . 7 N .
- T |1()8.0()deg =
\' . % |().00deg ‘ i
Step 10. NOW hinge Mate alignment:
HATCH. %N
Step 11. Save = (Ctr1-s). o~ ~
8 show popup dialog
B show preview
[[J use for positioning anly
(") Make first selection transparent

Fig. 7
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C. Insert Solar Panel.
Step 1. Hide Chassis % component, Fig. 9. To hide, move cursor over the component in graphics
area and press Tab key. To show Shift - Tab.

D%@
Insert
Components

-

Step 2. Click Insert Components on the Assembly toolbar.

Step 3. Select your Solar Panel click Open from the Open dialog box.

Step 4. Place as positioned in Fig. 10.

PN Hide
Chassis
component
Tab key

@ ‘ ‘ i) ‘ resY ‘ @ ‘ > + @ LocomoTive AssemaLy
-

4 ﬁ Annotations

D. Mate: Solar Panel.

. . . Bj ront Plane
Step 1. Click Right Plane [ﬂ in the Feature Man- @ Locomorive AssemLY i ;,p szlne
4 Annuta@ [@l
ager and Mate % on the context toolbar, o :“’”;'“ g JEIEN 1, orain &
. £ Top Pl @ i cHassIs<1s >
Flg- 11. v & HaTcH<s >
@(ﬂ (?HASSIS<1>*> * @SOLAR PANEL 30 x 36<1>
Step 2. In the flyout Feature Manager design tree, ex- » & uarcu<t> » : gn‘ﬁdm;ﬂjnsm S
pand SOlal' Panel and Click Fl‘OIlt Plalle [ﬂ s ’ % STOLAR PANEL 30 x30<1> EE Material <not specifieds>
3 ’ aes = Ej Front Plane
Flg. 12' Flg. 11 jTap Plane ‘
Ijj Right Plane
) o L. 1., origin
Step 3. Click Add/Finish Mate | % |to add Coincident /\ mate. Bl so e
: B Fillett

. » @[IT Mates
Fig. 12
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Step 4. In the flyout Featlf_re Manager design tree, expand Hatch and ~ @ LocoMOTIVE ASSEMBLY
click Top Plane | ;_| and expand Solar Panel and click Top A st s

LJ Front Plane

Plalle |-E_ N Fig. 14 L:J Top FPlane
} LJ Right Plane
I_. Crigin
H @(ﬂ CHASSIS<1> ->
Step 5. Click Distance in Mate pop-up, Fig. 15. Set distance - § TCH<1>->~
o . 4 Mates in LOCIMOTIVE ASSEMBLY
31.7 and press ENTER. The Panel should positioned over » BA) Annotations
Hatch, Fig. 16. If positioned in opposite direction, click Flip » [8sold sodiestt
23% Material <not specified> ->
y 1 ront Plane
Dimension (: in the Mate pop-up. Click Add/Finish Mate [:|;p ;Eﬂe
. e 1 Right P\ane~
v/ | to add Distance mate. N L, orgin

R e MASTEP * AR 1 1 e e i

(-) SOLAR PANEL 30 x 36<1>

Mates in LOCOMOTIVE A&BLV
Annotat\ons

Solid Bodies(1)

3% Material <not specified>

\/\I\\ILI%,“%H’ =]v]
0 170mm e "W

Fig. 15

4
vvv@

1 Front Plane
E Toé Plane]
’I::)p 1 Right P\ane‘
T I_, Crigin
. Op 4 éﬂ Boss-Extrudet
Distance 31.7 B Filets
4 @@ Mates
Fig. 14

h @ LOCOMOTIVE ASSEMBLY
4 Annotaﬂons
L.J Front Plane

Step 6. In the flyout F+e_ature Manager design tree, expand Hatch click [} Top plane
Front Plane | ;_| and expand Solar Panel and click Right EJ_S?“T Plene
-~ - rigin
Plane |_;_| , Fig. 17. @ () cHASSIS <15 >

v HATCH<1> -> &
4 Mates in LOCCWAOTIVE ASSEMBLY

H 4 Annotations

Step 7. Click Distance in Mate pop-up, Fig. 18. Set distance b 8] Soid Bodiesr)
47.2 and press ENTER. The Panel should positioned over [%t specfied> =
Hatch, Fig. 19. If positioned in j rop pine T
opposite direction, click Flip Di- AN LGS H“ﬁﬂ\ﬂ 9 | v t zggtP\
g 0 47.20mm IR i e ASTEP FeAm T 4 o iyt i
mension C in the Mate pop-up. 7&—:’

Fig. 18 ~ & () SOLAR PANEL 30X 261>
= s&w

4 Mates in LOCOMOTIVE A
e Annotations
v [@ s0lid Badiestt)
25 Material <not spedified>
[j Front Plane

Click Add/Finish Mate | v | to
add Distance mate.

Step 8. Click OK % in the Do
Property L’Eoﬂgm N
Manager. » @::::Emudeﬂ

» 0@ Mates

Step 9. Save E Front Fig. 17

(Ctrl-S). to
Right

Distance 47.2
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E. Copy with Mates Solar Panel. s B R e >
Step 1. Right click Solar Panel % component in the g LOCOMOTIVE ASSEMELY T
Feature Manager and click Copy with Mates on * (&) Annotations P . 8 "
menu, Fig. 20. EJJ:;";:':T N
i Invert Selection
[;LJ Right Plane
L Go To...
Step 2. In the Copy with Mates Property Manager: %;’f: ©sicers o Component (SOLAR PANEL 30 x 36)
Step 1: Select Component, Fig. 21 » & HATCH > > Hidden ree ltems
Preselected » \@@ SOLAR PANEL 30 x 36<1 Bename Assembly
4 @ Mates Make Virtual
click Next @ Isolate
%@ Copy with Mates @ F? LConfigure Component
o Speedpak Options
Step 3. Still in Copy with Mates Property Manager: Vo B @‘ N s:mznh DZpendents
Step 1: Select Component v
Step 2: Mates, Fig. 22 Sel::tedcumpan:ns A companent Disp?ay "
under Mates L Serae ‘ :{1 Resolved to Lightweight
@ Concentric (Right plane) & Temporay Fix/Group
. s Insert New Subassembly
CheCk Repeat7 Flg' 23 Flg. 21 Form New Subassembly
. issolve Subassembl:
H Distance (Top plane) . hDAk Indsependent Y
check Repeat, Fig. 24 @ Copywith Mates&
|<->| Distance (Front plane) 7 o Fig. 20
check Repeat, Fig. 25
Set distance 80.2 %@ Copy with Mates @
click OK %" and click Cancel . -~ voxen £

Step4. Save =] (Ctrl-S).  Concentric
Repeat & Repect

7 Riaht Plane i

Distance1

. Repeat,
7 Top Plane@HATCH-1@LOCON

| 3170mm =]
=
Distance2

. Repeat
, Front Plane@HATCH-1@LOCO|

80.20mm ‘ ill
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F. Indent Solar Panels into Hatch.
Step 1. Click Hatch % component in the Feature Manager and click

Edit Part {\ﬁ on the context toolbar, Fig. 26.
Step 2. Click Insert Menu > Features > Indent.
Step 3. In the Indent Property Manager:

under Selections, Fig. 27

S E R e@ >
-

@ LOCOMOTIVE ASSEMBLY

» [A&] Annotations
e
U Front Plane
i
[ Top Plane

[ ol B ¥ B BN &

ey
B ) Crimooromr

17 Q

v [ natch<1s 5]

» €5 SOLAR PANEL 30 x 36<1>
» €% SOLAR PANEL 30 x 36<2>

4 @@ Mates

Target body:
click Hatgh, Fig. 28 Target
Tool body region: \
click Solar Panel <1> TOOI/
check Cut ;

under Parameters
Clearance .1

click OK % .

Step 4. Repeat with other panel:
Click Insert Menu > Features > Indent.

Step 5. In the Indent Property Manager:
under Selections, Fig. 29
Target body:
click Hatch, Fig. 30
Tool body region:

check Cut
under Parameters
Clearance .1

click OK % .

Step 6. Click Edit

$

Edit
Component

Component on
the Features toolbar to exit.

Save All
(AIt-F L).

Step 7.

Fig. 31
SOLIDWORKS 26 AssemBry SOLAR TRAIN PAGE 20-6

Fig. 26

@ Indent

v X

@

Selections

Target body:

~

& I| Fillem7@HATCH—1@LOCOMOTNE‘s
)

Keep selections

Remove selections

Tool body region:

Target body:

ﬁ Point@Vertex<1>@SOLAR PANEL 30 ‘
. Cut ‘
Parameters ~
1.00mm j’
T -
0.1 Omm& i‘
.
Fig. 27
@ Indent @
v X
Selections A

Ll I| Indent1@HATCH-1 @LDCOMDTIVE‘s
)

Keep selections

Tt .

o.mmms

Fig. 29




Hide
Hatch and Panels
Shift-Tab key

G. Insert Motor Bogie Assembly.
Step 1. Show Chassis % and Hide Hatch % and
Solar Panels % components, Fig. 32.
To show Shift - Tab. To hide Tab key.

D_%‘@
Insert

Step 2. Click Insert Components components 0N
the Assembly toolbar. -

Step 3. Select your Motor Bogie Assembly and place,
Fig. 32.

- h h .
H. Mate: Motor Bogie Assembly. > 0Tv;bckeaysms

Step 1. Click Mate I\E on the Assembly
toolbar.

N L CIEI 2 [=]v]
B Lock rotation s
Fig. 34

Step 2. Click a cylindrical face of pin
hole in Chassis and cylin-
drical face corresponding
match up with hole in Mo-
tor Bracket, Fig. 33.

Step 3. Check Lock Rotation and Add/Fin-

ish Mate | v | in Mate op-up toolbar to
add a Concentric @ mate, Fig. 34.

Step 4. Click bottom face of Chassis and hide top face
of Motor Bracket, click bottom face, Fig. 35. To
hide face, hover cursor over face and press Alt key.

Step 5. Click Add/Finish Mate | v |to add Coincident

/:\ mate.

Click OK % in the

Step 6. Hide top
face Alt key

Fig. 35
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I. Insert Bogie Assembly.

Step 1.

Step 2.

Step 3.

J. Mate: Bogie Assembly.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Click Insert Components
[%,@

nsert ' on the Assembly toolbar.

Components

-

Select your Bogie Assembly file
and Open.

Place Bogie Assembly, Fig. 37.

N

Click Mate Mate on the As-

sembly toolbar.

Click a cylindrical face of pin
hole in Chassis and cylindrical
face corresponding hole in Bogie
Bracket, Fig. 38.

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

NN RNEERE

B Lock rotation

) sFig. 39
Click bottom face of
Chassis and hide top face of  Hjde top face
Bogie Bracket, click bottom Alt key
face, Fig. 40.
To hide face, hover cursor over face and
press Alt key.

a Concentric @ mate,
Fig. 39.

Click Add/Finish Mate | v | to add Coin-
cident| /| mate.

Click OK % in the Property Manager.

save I (ctri-s).
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