< Chapter 2

A. Sketch for Weldments.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Click File Menu > New, click Part and OK.

Click Top Plane @ in the Feature Manager and

E

click Sketch

Fig. 1.

Click Center Rectangle

|-

Bottom Truss

from the Content toolbar,

]

on the Sketch toolbar.

Beam

Draw a rectangle starting at Origin L__, Fig. 2.

Click Smart Dimension

o

Smart
Dimension

(S) in the Rectangle flyout

(S) on the Sketch toolbar.

Add dimensions as shown in Fig. 2. 10 x 1.5

Click Zoom to Fit

Q

B. Save as "BEAM1".
Click File Menu > Save As.

Step 1.

(F) on the View toolbar.

Step 2. Key-in BEAMI1 for the filename and press

ENTER.

C. Circle Tester Rod.
(S) on the Sketch toolbar.

Step 1.

Step 2.

Step 3.

Step 4.

Click Circle

@

Draw a circle starting at the Origin L, Fig. 3.

Click Smart Dimension

toolbar.

Dimension circle diameter .5, Fig. 3. The circle will

14

Smart
Dimension

(S) on the Sketch

represent the 1/2 inch rod of beam “tester”.
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D. Offset Entities.
Step 1. Click Offset Entities

7

offset | on the Sketch toolbar.

Entities

Step 2. In the Offset Entities Property Manager set:

Distance ‘Q/E 1

click circle, Fig. 5

Fig. 4

The yellow offset should be outside original

circle, Fig. 5.

If it is not, check Reverse.

Click OK “iﬁ? .

This offset circle is a reminder to keep cross

members outside this area, otherwise the rod of
the "tester" will not fit thru our beam.

E. Lines.

Step 1. Click Line \ (L) on the Sketch toolbar.

Step 2. Draw 4 horizontal lines across sketch, Fig. 6.

Start with line at Midpoint \t\k of vertical line.
To terminate chain, double click back
on the horizontal line you have just

drawn. Later, we will convert the line
thru Origin to construction line.

4

Step 3. Click Smart Dimension | Smart

on the Sketch toolbar.

Dimension

Step 4. Add the dimensions, Fig. 7.
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F. Construction Entities.

Step 1. Right click graphics area and click Select \-\ |
from menu to unselect Smart Dimension. i i’
! i
Step 2. Ctrl click both circles and line thru Ori- \'\ ’,’
gin (centerline) to select all three and click [
; =+ Ctrl click circles &
Construction Geometry ||| on the Content S @
toolbar, Fig. 8. and Q5 | REEROOE
> KFig centerline \\ -\ ’s
2 1
- - = IS .
G. Mirror Entities. 10 .4 ﬁf
Step 1. Ctrl click the 4 horizontal lines which will 7 et

include the construction line, Fig. 9.

Step 2. Click Mirror Entities L\ Mirror Entities

on P
the Sketch toolbar, Fig. 10. / ‘.\
P
E i \
. . il . \
Step 3. Click Exit Sketch [ *=" | on the Sketch toolbar. / ‘
~—1.5—
Step 4. Save. Use Ctrl-S. \ i | i Fig. 8
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H. Structural Members.

Right click Sketch | Sketch | on the

Command Manager toolbar and select

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Weldments, Fig. 11.

i‘:sougwonxs I File Edit View Insert Tools Toobox Smulaton Phot

DPEE®Y-¢-8.8|R ) aa-s|®O
E 2 © N O-n-mi . 2% I
Sketch Smart — Tri Ci

o2, omenson Y B~ - G- A opeme g ey
= «  Sketch -@ ) o# Entities

Features E Sketch | Render Tonls |

¥ || Features
Cth Weldments we'dmems on the zkeFtch i1 Structural Member
Command Manager toolbar. ?g:l e E ¥ R 4=
§E Material <not s ﬁ%f‘— |Message ¥ |
. Fig‘ 11 Selections A
Click Structural Member Stuctural| O the . === -
rofiles =
Weldments toolbar. ksl X by S
l't Type:
]» f,f IBaIsa ‘ j
In the Structural Member Property Manager set: \ i ISI?ZS — 3
under Standard: | i . T
My Profiles, Fig. 12 ! / Crop!
under Type: Lo
Balsa Lo
. l! ] W Gray|
under Size: X! H AN _M
JA25x.125 T Settings A

' Path segments:

L eigsm
starting at the top of rectangle, click the 4 lines of | ‘{g\"f(g;g__ Lnes@Sieteht
rectangle, Fig. 13 o

i f llI I Ap&.cumer .tEFment
[ HEE
click End Butt1 ||i_— . Fig. 12 i @Y
/ 2 [0 B
.. Co
confirm all 4 members on inside of rectangle. ! | o |00 4
.rJ I‘l v allow prokrusion
. . ,; '\[ I~ mirrar profile
Click Trimetric B on the Standard Views toolbar. / \ & Horzontal s
 Wertical axis
lignment:
Zoom in around right end of beam, o |
Fig. 14. To zoom, hold down : gzt a1
Shift key and drag with mid- " ;D"j” S
.00deg
dle mouse button (wheel). =
ocate Profile
To pan, hold down Ctrl Lot |
key and drag with Fig. 12

middle mouse but-
ton (wheel).
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Step 7. Click the right corner ., Fig. 15.

Step 8. In the Corner Treatment dialog

box:
click End Butt2 ,

Fig. 16.
click OK #, Fig. 17.

Corner Treatmenk

Click
=] ’ COI'.IICI'
Group: <= . 1of1 EI @
i »
I~ Merge mitNQsnimed bodies
[~ set corner specific weld gaps
Trim Crder: ll—j
Fig. 16
Step 9. Click Zoom to Fit @., (F) on the View toolbar.

Step 10. If necessary, Zoom in around left end of beam, Fig. 18.

Zoom
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Step 11. Click the left corner ., Fig.

Step 12. In the Corner Treatment

dialog box:
cl'ick End Butt2 , \Cli ck
Fig. 20. corner

click OK ﬁ, Fig. 21.

Corner Treatment ﬂ
Group: €| 1of1 >2| V ‘
™ Merge mi¥NQsnmed bodies
™ set corner specific weld gaps

Trim Crder: ll—j

Fig. 20

Step 13. Click Zoom to Fit Q (F) on the View toolbar.

Iy Structural Member ?

v X =
Step 14. Click New Group (2) button, Fig. 22

click all 6 cross members lines, Fig. 23.

| Message

«

Selections
Standard:
IMy Profiles

b

Ll

Type:
IBaIsa

Ll

Size:
|125% 125

Ll

Groups:

GrouEI ‘

I Mew Group ‘

Settings

b

Path segments:

Line13@3ketchl
Linel1@3sketchl
Line9@sketchl

Line15@Sketchl
Line6@3ketchl

*»gv‘ 0.00in
*é; 0.00in

[ Mirrar profile

% Horizonktal axis

g g K1 B L

= vertical axis
Alignment:

% align horizontal axis

 align vertical axis

[~4 [o00deg :Il

Locate Profile |

€ align vertical axis

[~4 [000deg j
Locate Profile |
Fig. 22

SoLibWoRrks 13 BOTTOM TRUSS BEAM PAGE 2-6




Step 15. Click Locate Profile button, Fig. 24. V% Structural Member

« ¥ B
Step 16. Click BOTTOM MIDDLE POINT of profile sketch, Fig. 25. Message v
Selections 3
Standard:
IMy Profiles j
Type:
IBaIsa j
Size:
|.125x 125 =l
Groups:
Grousl ‘
Settings ]
B Path segments:
e Line13@3ketcht 4
Fig. 25 g
Line15@3ketchl
Line16@3ketchl LI
) £ [o0an =
Step 17. Click Top |8 on the = =
Standard Views toolbar. 7 ror profie
(Ctrl—S) % Horizontal axis
/,/  vertical axis
3 Alignment:
Step 18. Confirm all cross mem- Fig. 26 ‘ ; [ i |
. . . ﬁ Wl ! & align horizontal axis
bers centered on lines, Fig. 27 and click OK . | | € Align verticsl 5xi
\1\‘ ,”; [4 [0.00deq j
Step 19. Save. Use Ctrl-S. | i [Lacate Profle
) . Fig. 24
I. Hide Sketch. v
o Lo
Step 1. Click Trimetric ' on the Stan- Lo
dard Views toolbar. M8 BEAMI (Default <as Machined ») \- {
[]-- Annokations l. ,[
) ) [}% Cut Iis.t(ID) B \l ’-
Step 2. Click Sketchl in the Feature :% et <ok specied —
. I =" I = &y Tap Pl PR L 1]
Manager and click Hide & on |- <§ Ri;h_t BLrRA \“\,f'\/
the Content menu, Fig. 28. EemEd s ,f |
@ tructural Memberl fl \‘\
Fig. 28 i
| .
; |
;oo
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‘ |
| \
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‘ |
Fig. 27
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J. Add to New Folder.

Step 1. Ctrl click Sketch1 and Structural
Memberl1 feature in the Feature Manager
to select both. Release Ctrl key and right
click and select Add to New Folder on
the Content menu, Fig. 29.

Step 2. Key-in BOTTOM TRUSS for folder

name, Fig. 30.

K. Material Balsa.

Right click Material §=
Edit Material, Fig. 31.

Step 1.

Step 2.

»

T

[ Annotations
B Cut list(10)

KS) BEAML (Defaut<is Machined:=)

iFiad

3= Material <not

----- \<9\ Frank Plane
Q Top Plane

----- &y Right Plane

18

&aQle-

..... 1, origin

----- Weldment

Feature (Sketchi1}

=3

R X

Configure Feature
Delete. ..
Add to Favorites

Add to New Folder

W]

? W
R BEAMI (Default <As Machined:)
[]--@ Annotations

=B Cut lisk(10)

§E IMaterial <not specified >

----- \<§>\ Frant Plane

----- & Top Plane

----- &y Right Plane

..... I origin

----- ‘weldment

Sketch Calar

Fig. 29

Balsa, Fig. 32. Click Apply and Close, Fig. 33.

Step 3. Save. Use Ctrl-S.

in the Feature Manager and click

Expand Woods (click the +) in the material tree and select

—_— - - )
|§_E| SolidWorks DIM Materials Properties |Appearance I CrossHatch I Custom I Application Data I Favarites I
-1/ Solidwiorks Material
= Q' o aterias - Iaterial properties
(35 Steel Materials in the default library can not be edited. ‘You must First copy the material ko
- a custam library ko edit it
-[2] Aluminium Al
2 lt‘ P EIEES Mods! Type: ILinear Elastic Isotropic j
-5 Copper Alloys
- =] Titarium Allays Wnits:
B Zinc Allays Cateanr I Wonods
- ther Alloys
[+ Plastics [ame: I EBalsa
- §E Other Metals Default Failure IUnkann j
- 15| Cther Mon-metals ctiterion:
- =) Gereric Glass Fibers Descripticn: I
- Carbon Fibers
" Source; I
(23
[ ;
Property Walue Linits 1=
. Elastic Modulus 2999999232 |Min"2
Foizzonz Ratio 029 i
Shear Modulus 289359910.5 Mm"2
Density 15999 koym™3
Tensile Strength in X M2
Compressive Strencth in X ™2
“ield Strength 19999572 M2
Thermal Expansion Coefficient in X M
Thermal Concductivity 0.03 WITm- ) e
= Specific Heat JitkgK)
[ sustainability Extras Material Damnine Ratin haa, id|
[]--@ Custarm Materials
Closg | Save | Config... |

IW"

Fig. 32

Fig. 30

8 BEAML (Default<As Machined =)

[]--III Annotations
B cut lisk(101)
§E Material <not specified =
----- Q Front Plane

----- @ Top Plane

----- % Right Plane

..... L. origin

----- ‘Weldment
-] BOTTOM TRUSS

3= | Edit Material

|% Configure Ma&
Manage Favorites
Plain Carbon Steel

Cast Alloy Steel

Fig. 31
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