Intro to Lego MLCAD (last updated 09/20/15 – uses MLCad Version 3.40)
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Hands-on Lab

CAD – MLCAD Basics

This lab reviews the installation of the LDraw CAD package.  Specifically, MLCAD is introduced to show how one creates Lego-based assemblies and step-by-step build instructions.   This is important because such CAD packages enable one to document and archive one’s mechatronic assemblies, towards goals of generating BOM (Bill of Materials).

Preliminary: LDraw Package

LDraw has its origins with DOS (the predecessor of Microsoft Windows).  LDraw enabled users to define dimensions of Lego parts.  MLCAD is a user-friendly and powerful Windows-based drag-and-drop CAD package that reads LDraw parts.  Other CAD packages, like Pro/E and Solidworks have also attracted the Lego community to create parts.  However, MLCAD is both free and has the most extensive list of Lego parts.  One downside is that MLCAD does not have an easy way to animate motions but for the purposes of documenting and archiving build instructions, MLCAD is more than suitable.  This tutorial has been tested on WinXP.  The LDraw website claims the software will operate with Windows Vista but this and testing on other operating systems, have not been tested.  

Step 1: Download (MLCad Ver. 3.40 is latest version)

A. Visit http://www.ldraw.org/help/getting-started.html 
B. Select step-by-step instructions based on your computer operating system
C. Click and desired LDraw file to download. Once downloaded, execute LDraw_AIOI_2014-02_setup_32bit_v1.zip and accepted terms of agreement

Step 2: Installation Steps (Installation will take several minutes, so be patient)	

A. Accept the default directory e.g. C:\Program Files (x86)\LDraw 
B. Accept the "Shortcut Folder" e.g. LDraw
C. If you'd like these tools on your Desktop, click "Next" otherwise uncheck these (which I did; I don't like a cluttered desktop)
D. As installation progress, accept the default directories

Step 3:  Launch MLCAD to see that it works

A. Under "Start - Programs – LDraw”, select MLCAD
B. If prompted, set the "Base Path" to C:\LDraw and click OK

The MLCAD screen should open (Figure 1A).  By default, the lower left pane only shows the parts tree. Click and vertically drag the lower left pane, so you can see parts (Figure 1B)











 (
Figure 1
A
:
 MLCAD opening screen.  Place mouse on lower left pane and drag up
Figure:
 If installed properly, launching “
Bricx
 
Command
 
Center
” will result in this prompt
) (
Figure 
1B
:
 MLCAD after dragging pane up.  Lower left pane reveals Lego parts available
)




















Step 5: See if Mindstorms parts available

A. From Upper Left Pane parts tree, open "Electric" and scroll down to see "Electric Mindstorms NXT..."  You should be able to click any of these and drag unto the main quad (front, left, top views).  See Figure 1C for example.
 (
Figure
 1C
:
 
MLCAD with NXT parts
)















Congratulations!  You should now be able to save and open your Lego-based assemblies













Concept 1 – helloMlcad3Bar: Creating your first MLCAD based assembly and build instructions.  For this exercise, you will create the CAD version and build instructions for the assembly (3-bar crank) shown below
 (
3-bar crank to be documented in MLCAD
)














Step 1: Click File – New.  Click on the “+” sign next to the Technic heading.  This will open up the list of available Technic parts (see Figure 2A).  

Step 2: Scroll along the list of parts to “Technic Beam 5” (part 32316).  Click and drag onto the “Front” panel as shown in Figure 2B

 (
Figure 2A:
 As described in Step 1, click on the “
+
” sign alongside the 
Technic
 heading
) (
Figure 2B:
 As described in Step 2, scroll down to “
Technic Beam 5
”, click and drag to the Front panel (top left one)
)




















Step 3: Click and drag the following parts to the Front panel

· Technic Beam 7 (part 32524)
· Technic Pin with Friction (part 4459)
· Technic Gear 24 Tooth (part 3648)
· Technic Pin with Friction (part 4459)

Save your work as “helloMlcad3Bar”.  Your GUI should look like Figure 3A below

 (
Figure 3A:
 As per Step 3, click and drag parts to look like this
)





























Step 4: Establish a Build Instruction Step.  Under the “Active Model” pane, click the last part to highlight it.  Right click – Add – Step (see Figure 4A)

Next, click on the Friction Pin.  Rotate it by going to the tool menu bars.  Click on the “Rotate along Y-axis” icon to rotate the part (Figure 4B).  Insert the pin into the 24T gear.  Arrange parts to look like Figure 4C.


















 (
Figure 4A:
 Establish a “Step” – this is used to create a new graphic depicting the build instructions.
)

































 (
Figure 4C:
 Click and drag to arrange parts.  Insert the friction pin the 24T gear.
)
 (
Figure 4B:
 Cursor shows some of the rotate options
)



















Experiment with rotations and color changes.  The 3D prospective view (lower right pane) is what the build instruction step will ultimately look like.  To move parts more accurately, click the “Grid Fine” icon (see Figure 4D).  Arrange parts to look like Figure 4E.
 (
Figure 4E:
 Arrange parts to establish your first build step (depicted by the lower right pane).
)
 (
Figure 4D:
 Use the Grid Fine icon to move parts more accurately
)


















Step 5: Add the next set of parts towards creating the next build instruction step

· Technic Axle 3 (part 4519)
· Technic Beam 7 (part 32524)
· Technic Pin with Friction (part 4459)

Arrange parts (rotating as needed), insert pin, and arrange 3D perspective view to the build instruction figure you like.  See Figure 5A for example.  Once done, add a Step by highlighting the last part Active Model pane, right click – Add – Step.

 (
Figure 5A:
 The Axle 3 was aligned with the 24T Gear’s axis and Technic Beam 7.  Another friction pin was inserted into the 
original 
Technic Beam 7
 (yellow one)
)






















Step 6: Add the next set of parts towards creating the next build instruction step

· Technic Bush (part 3713) – color this gray
· Technic Pin with Friction (part 4459) – color this blue

Arrange parts (rotating as needed), insert pin, and arrange 3D perspective view to the build instruction figure you like.  See Figure 6A for example.  Once done, add a Step by highlighting the last part Active Model pane, right click – Add – Step.


 (
Figure 6A:
 With your mouse, you can group parts and thus rotate them together.  Attach the bush to the axle.  You can also delete parts.  For example, the blue friction pin that was attached the yellow beam was a mistake and thus deleted.
)













































Step 7: Add another build instruction step (last one) as shown in Figure 7A

 (
Figure 7A: 
After oriented the parts for the final connections, add a (final) build step
)























Step 8: Create the Build Instructions.  

Start – My Programs – LDraw – LPub will launch the LPub program.  Once LPub is launched, a window.  Click File – Open LDRAW File and browse to where you saved helloMlcad3Bar. Once loaded, click on Configuration – Bill of Materials Setup.  




















You can assemble all the build instruction images into a Word or PPT file as depicted below.  Click File – Export As – Export as BMP Images.  Or you can save as a PDF file.

 (
Figure 9A:
 Images from “…\LPub\Images” were imported into PPT to create the following building instructions.  The result is a document that archives the mechatronic assembly.  
)
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© Copyright Paul Oh
image1.png
Untitled - MLCad.
Fle Edt Navigate View Mubipart Extras Settings Help

| mmm LI /][ )| More] |
AL
[eavveclieadd saa|

2 abl §) @ K @ & &9
Mot e R0

Q¢ Q|EHEE 2
/48 |EF MR

EEEE TR
XGRS Hm

LMGEOESTHDL

Bloc] [ I El
eseite
Soane Tipe 1 Coor | Posbon T Fotaon T Patno ModaL... ] Pattmane/Deserpton =
Technic S COMM. Untitled =
Train 9 COMM. Name: Uniled i 2
Plate < = @
Other Parts — _
Hodel Frant e
Favortes
Document
|y
I |
rx._l
z
Top 30

4

70.0, y = 0.0,

[ )





image2.png
Untitled - MLCad.
Fle Edt Navigate View Mubipart Extras Settings Help

S
a =l
@ abl 53 @ X @) & &R
< [ IE
QM E Q| EEE 2
caeE
OB WELE L@
RUERE YL &
&
= ‘Active Modet =1
 Baseplate
) Hectric Type | Coor | Postion Rotaton PatroMadel. | Paf name/Desciplion “
 Teshric 5 Co Uiiled =
# Tran  CoMM Name: Uiedch 2
 Plate < P ]
% Other Parts
) Models Front Left
Favertes
Documert
. . . . . = 2
B __l
Top a

1700,y = 0.0, 2=

M





image3.png
Untitled - MLCad
Fle Edi Navigats View Mubipart Extras Settings Help

) ) ) o o ) ]| More
& &8

G abl §3 @ W @ A 2
< [ OE )

B R HEE 2
/w2 E

CWHWEDE LS
nNULREIE L
@

LEEPSIBHO L

Eloctic Mindstarms NXT Accelorometer Sensar A | Active Mode!
Electic Minstorms NXT Color Sensar (Complet

Electric Minstorms NXT Compass Sensor (Cor | 19| Color | Positon Rotation Patt noModel .. | Par name/Descriptian
Electic Mincstarms NXT Gyroscopic Sensar (e | COMM. Unolficial Modkel
BPART  Black 3000055000 1.000,0.000,0.00000001.0000000.. 53767.dat Electic Mindstorms NXT Motor (Complets)

lecric indorms KT InfaRed Sesker Sens
Electric Mindstorms NXT Light Sensor (Complet
iecic Fndstors T ot (Compete)

lecric indstorms T RFID Sersor (Comply [ Frant

Electic Mincstarms NXT R112 Cable End

Electic Minstorms NXT Saund Sensor (Comple

Electic Mincstorms NXT Touch Sensar (Comole ¥/
E]

Electic

F RGO gY
WS NSe
SRS *
o~
it o> Fipti
e N
gL -

< 1

Top

M





image4.emf

image5.png
Untitled - MLCad.
Fle Edt Navigate View Mubipart Extras Settings Help

) ) ) o ) || Mhore]
=3 =l

@ abl 53 @ X @) & &R
< >R
B R HEE 2
/- o?

W W
nwew

‘Active Modet
) Baseplate
¥ Electric Type | Cobr | Postion Fotation Patt noModel .. | Par name/Descriptian
= Technic 9 COMM Uniited

Lyean 5 Con Name: United

¥ Plate <

%) Other Parts —

) Models Front
Favortes
Document

LI

E





image6.png
Untitled - MLCad.
Fle Edt Navigate View Mubipart Extras Settings Help
e

DEEE® & &8

G abl §3 @ W @ A 2
« [ OE )

M & HE R 2
-« o=

WHWESE LS
WEYE 888 &
@

NEx

]

B a@ROSIHYL

B _|Morel

Techric Beam 3x 5 0.5 LFtarm Bent 90 Qu

Techric Beam 3x & Bent 90 A [[Active Modet

x = -160.0, y = -6.0, 2= 0.0

Technic Beam 3 7 Lftarm Bent 53.13 Type | Cobr | Postion Rotation Patt noModel .. | Par name/Descriptian A
Techric Beam 3.8 x 1 Lftarm with Click Ratat | 9 COMM. Unolficial Model
Tochric Beam 4 0.5 Lftarm BPART  Black 8000048000 1.000,0.000,0.00000001.0000000.. 32316 dat Techric Beam 5
Techric Beam 4 0.5 Lftarm with Boss <
Techric Beam 4 0.5 Lftarm with Boss —
Techric Beam 4 4 Lftarm Bent 53,13 Front Left
Fachric Beam 4 x 6 Lfcarm Berk 53,131
Technic Bei 5 Bt 90 (3:3) with 4 ins
Techric Beam 5x 0.5 1 ———
Top D





image7.png
Untitled - MLCad
Fle Edt Navigate View Mubipart Extras Settings Help
)
DFEEE RS EN
fanlladleadraas
G abl §3 @ W @ A 2

« RABEB

M & HE R 2

<o 2@
wERIIELELR

QxR #am

LACHEBESIHRO L

Morel

Techric Pin Joner Round with Siat, Bar and P &
Techric Pin Lang

‘Active Modet

Techric Pin Long with Fricton and slot Tyoe | Color
Techric Pin Long with Pin Hole: BEART  Black
Techric Pin Lang with Stop Bush .

Techric Pin Towbal with Frction
Techric Pin with Friction

Posiion
70,000,55.000,

Rotation
1.000,0.000,0.000 0,000,1.000,0,000.

Pat no/Model
3548.DAT

Pat name/Descrption
Techric Gear 24 Toath

Techric Pin with Fricton and Slats
i with

Technic Pin with Frcton with Clck Ratation Rir

Techric Pin with Wheels Holder Plane.

Techric Piston 2 x 2 Black





image8.png
Fie Edt Navigate Vew Mubpart Extras
) ) ) ) )
DFEEE RS EN
TN RN
@ abl 53 @ X @) & &R

< AhH R

(=]

.

Settings Help

Morel

MESEEE 2
-« o=

EEEE R R
PAEAK) %@
G AGEHOSIHYL

Technic Pin Joner Round with 5ot Bar and P A& | Active Mode

Techric Pin Lang

Color | Postion
Black 7000056,

Rotation
1.001

Techric Pin Long with Fricton and slot
Techric Pin Long with Pin Hole:
Techric Pin Lang with Stop Bush
Techric Pin Towbal with Frction
Techric Pin with Friction

Pat no/Model

000, 3648DAT

Change Colo.

Techric Pin with Fricton and Slats

Technic Pin with Frcton with Clck Ratation Rir
Techric Pin with Wheels Holder Plane.
Techric Piston 2 x 2 Black

Pat name/Descrption

Techric Gear 24 Toath
il Fi

3

Add step a the inserton poit

M

oy
Front ety - o
Conment
Rotaton tep.
e Bl = Rotaton End tep
‘Step Background.
uer Exchange.
prinkive »
V-
I |
rx._l
z
Top £





image9.png
Active Modet =l
Tie [ Cobr | Poston Fotaon Patno Mode.. | Pattrame Desrtion x
®PART  Black. 70.000,-48.000,...  1.000,0.000,0.000 0.000.1.000,0.000...  3648.DAT Technic Gear 24 Tooth
@PART  Black. 0.000,72.000,2..  1.000,0.000,0.000 0.000,1.000,0.000...  4453.DAT Technic Pin with Friction
< "
Front Left
v |-
O | |
= _—l
2 '
Top »

oM





image10.png
Untitled - MLCad.
Fle Edt Navigate View Mubipart Extras Settings Help

LI | LI L] LIy || More|
NEEEE LB & ER
fanlas| 0P ITIA S
a5 QK@D K

< MR

S saEEE L

/- o2 E

EEEE R R
PAEAK) %@
B AGEMETBY L




image11.png
FFFFF

g





image12.png
File Edt Mavigste View Mulipart Extras Settings Help
) | More]
DFEEE RS EN
fanlladleadraas

G abl §3 @ W @ A 2

< M 280

B ¢ & HE

/w2 E
w
@

PAEAK)
LEEDESTBO L





image13.png
File EdVSavigate View Mubipart Extras Settings Help
)
LrFlEE fRR 8 &N

@ abl 53 @ X @) & &R

« RH

RMEFQ EHEEB 2

«eva

neRETLEE L@
® &

ac@

x

1N

16

T B A

B _|Morel

Techicbean 4 05 Utam wihoosz [ Actve ol |

Techric Beam 4 0.5 Lftarm with Boss

Technic Beam 4 x 4 Liftarm Bent 53.13 Type

Techric Beam 4 6 Lftarm Bert 53,13 |@PART
Techric Beam §
Techric Beam S Bent 90 (3:3) with 4 Pins <
Techric Beam 5x 0.5

Colar
Black

Posiion
71.000,30.000,

Rotation
1.000,0.000,0.000 0.000.1.000,0.000.

Pat no/Model
32524, dat

Pat name/Descrption
Techric Bean 7

3

Techric Beam 5x 3x 0.5 Lftarm Triangle Front
Techric Beam 5x 7x 0.5 LFtarm Bent 90 Qu
Techric Beam 6 0.5

Technic Beam 7 Offset Liftarm with 24 Toath (Y.

Left

[

D





image14.png
FFFFF





image15.png
FFFFF

L





image16.png
MLCAD Building Instructions and POV Rendering

Nw P
x2 1 1 1 x3

“Rendered Image Bill of Materials (BOM)

- -

x1 x1

~&

x1 x1





