Lecture #11

Assembly modeling and assembling parts
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This week

You will learn how to assemble the parts . The
steps to follow are:

oAssembly drawing
oAssembly section
oBill of materials
oExploded assembly
oAnimation
oAssignment # 10
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Assembly section view

These are typically orthographic or

pictorial section views of parts as

put together in an assembly.

Adjacent parts in  assembly
drawings are cross-hatched at
different angles to make the

separate parts clean.

Usually standard parts such as
fasteners, washers, springs,
bearings, and gears are not cross-

hatched.
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Assembly section view
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Make Drawing from Assembly

Ctrl+N
Ctrl+0O

Ctrl+W

SECTION A-A
SCALET :1

o——-—1}
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ITEM NO. | PART NUMBER DESCRIPTION QTY.
Blo ck Casst kon
Bushing Bronze
Screw ANSI 1035 i1 42
Hande MALL IRON
Fir ANSIT020 ©3:28 LG
........... p

Drill jig




Make Drawing from Assembly

v R
[ —

& | ¥ s
Linea
Model Spell  Format | Note Note Welc

Items | Checker Painter

A Bill of Materials is necessary to
order balloons sequentially.

A Bill of Materials is necessary to ) ﬁ ﬁ
order balloons sequentially. A Bill of Materials is necessary to - —
order balloons sequentially. A Z'" (I))f Il\ldatenals is ne:gs“syary to [Circular v]
1 order balloons sequentially.
I ﬁ Style A — [2 Characters ']
" ~* > ,;7 : A
EATAS ||| e FAEEaRE: s
|<NONE> 7] ( ] | 0.000mm [l
<NONE> v
User defined:
| 10.160mm =
[Circular v] - s
= | Circular - b Balloon text:
[2 Characters v] E mEl
- M v
Padding: pexagen Tight Fit 1 _ant .
i : 1 Character ] -
- Diamond & tem Number |
0500mm B pentagon R (T
User defined: Ciciiar Spit Line 3 Characters Custom Properties
Flag - Five Sided 4 Characters
y 10.160mm ‘ - Flag - Triangle 5 Characters Component Reference
= Underline User Defined = ’S)prcm refgren[geOM)
Square a umber
Balloon text: Square Circle = Balloon text: File Name
[Item Number v] [ltem Number v] Cut List Properties
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Make Drawing from Assembly

o|w »la ™ wn 1he separate parts comprising the
Model Spell  Format | Note Linealms Welc

: Note ...
Items | Checker Painter

assembly are located in the drawing by

_ . Balloon leaders radrating from the circles and
£] Annotation [TSieich | Evaluste | OEEPH® 56, 3 baoon. | aHng. :
—_— T are usually listed in a parts list.
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Bill of materials

When all parts in an assembly drawing have to be
identified, each single part is usually labelled by
means of a reference number.

(a) the part number,

(b) the name or description of the part,

(c) the material from which the part is to be made,
(d) the quantity required.

E

NO. P ART NUMBER
Stepper MountSA-O]

QTY.
|
Standoff SA-03 4
]
]
]
]
4
4

Gecko 280 oz in Stepper
Oldham Coupler

MC#2938T11 Bronze Bushing
MC#HE157K14 1 /2" SHAFT COLLAR

MC#93070A123 M5X12MM LOW HEAD
MC#91290A228 MSX 12MM SHCS

OO\JO-O‘lA(DI\)—'g
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Bill of materials in Assembly

0-8-@-%-9 - [5-18 §&-

8 et ® ®
Assembly Reference . .
Features Geometry Ne?" Bill 9f Exp!oded EXp.'

Motion § Materials View Lin
v - Study Sket

Assembly | Layout | Sketch | Evaluate | Office Product:

KRR “

& Bill of Materials o
b 4

>
>

om-standard

BOM Type

(") Top-level only

»

TEMNO. | PART NUMBER DESCRIFTION QY.
7~ 1 lock Cast Iron 1
(@) Parts only P Ushing Bronze 2
3 ANSI 1035 M142
(") Indented 4 MALL IRON
3 ANSII20 P08 1C
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Bill of materials in Drawing

I File Edit View ools Window Help & [ - ¥-@-=-9- |58 % &
A} » A ’é\ Model Items... inish Geometric Tolerance @ Cents
Blocks
Spell Format | Note Drawing View » hbol @ Datum Feature HE Cent¢
hecker Painter ”
@ Datum Target - A ~rea

Make Section Line

General Table...

]
SECTION A-A
SCALE1 :1
ITEMI N O. PART NUMB ER DESCRIPTION QTY.

1 Blo ck Cast kon 1

2 Bushihg Bronze 2

3 Screw ANSIT035 M1 42 1

4 Hande MALL. IRON 1

5 Fin ANSI 1020 9328 LG ]

©E HO.

Drill jig
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SECTION VIEW: A-A
| Scale: 1/2 |

LEFT VIEW FRONT VIEW
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SECTION VIEW: C-C
Scale: 1/2
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Exploded Assembly

To make the assembly drawing Ilegible, the
assembly can be exploded to separate components.

Once you have assembled
your system, you can create
an exploded configuration
that will essentially be an
assembly drawing for the
system
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Exploded Assembly

a8 N on | g
Assembly Reference New Bill of Exploded] E
Features Geometry Motion | Materials

v v Study

| Assembly [ Layout | Sketch [ Evaluate [ Office Product

|

[ Explode 4]
¥ R 5

| How-To: v
[Explode Steps v
Settings

»

;W Handle-1@Drill jig

Y@Drill jig.SLDASM

Show rotation rings

Rotate about each component origin

ply Done
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Exploded Assembly
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Exploded Assembly

MEM HO. PART HLWABER DESCRIPTION ary.
1 lashc Baze 1
C-Spurgear
2 T S0T20 PA 4 PW--- 1
SONTSHSOLI0 O N
2 I;:afeb 1
4 ate 5 1
s 3 pxtemal caang 2 1 .
T OB G ey 7
K pAng F]
T qTfery Cover T
¢ Cowver 1
10 utton 1
LAl fzaang wheel 1
12 Dnver Viheeal 1
C-Spurgear
€ 12 lM?OT?FPAs?PW'--- 1 .
2O0NTSHSO L2 OH
T4 F
urgear
15 2§PA%PW 1
2SHISHSOL2 O H
C-Spurgear
14 IMIOTZEP)\ Py'--- 1
T0HFSHSO L2 O H
17 T
C-Spurgear
© 15 072 P&%FW--- 1 e
T0HTSHSOL2 O H
C-Spurgear
1% 14072 PA%FW--- 1
BAONTSHSOL2 0 H
20 Bha fi2 1
7T motor houang T
F¥] motorsha ft 1
22 motorhead 1
i4 yollar zha 1t 1
4 23 rollar 1
148 pollarcoat 1
27 [bavelGear 2

Thew  snweus

.....

Exploded View [See Video)

' 2 E] ' .
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Animation

Some software packages allow you to animate your
system by displaying slightly different configurations
in rapid succession.

Motion Studies are graphical simulation of motion
for an assembly. Access Motion Manager from
Motion Study tab.

@.g (-) Part1 <2> (Default< <Default:

[+ () Part2<1> (Default<<Defautts + '
[+'® (-) Part3<1> (Default<<Default: ) ’
(1% (-) Partd<1> (Default< <Defautt ‘ ’

(500 Mates —
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Motion Manager

It displays a timeline-based interface and provides
the following

Annimation : Apply animation to animate the motion
of an assembly. Add a motor and insert positions of
assembly components at various times using set ket

point.

[T T odel | Amimatont_]
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Basic Motion

SOLIDWORKS 2014




Assembly — Basic Motion

Click the Motion Study 1 tab « i

located in the bottom left | Model | Jjgtion Study1
corner of the Graphics '
window. The MotionManager
is displayed.

\Animation v |0 L W )
’W%‘Eu P.sec ......

(Defg~-'+~~ -
A more realistic

oy simulation using
' Lights, Came assembly mates, springs,

Select Basic Motion for Type of =8 () AirCylindé gravity and motors.
£ () AXLE<1>

study from the MotionManager ' () FLATBAR<1> ( I
drop-down menu

Basic Motion

&

Click Motor from the e
. Moves a component as if acted upon
MotionManager. The Motor iy a st

PropertyManager is displayed.

-l @ @ @3 8 @l &
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Assembly — Basic Motion

Click the Rotary Motor box. ‘—
=RotaryMotor B
E’LnearMotor(Actuator)
_
Face<1>@FLATBAR-2
° |
Click the FLATBAR front face. :““‘“’“‘S"“" e (
red Rotary Motor icon is displayed. ¢ I )
The red direction arrow points :
counterclockwise. t- il
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Assembly — Basic Motion

Enter 150 RPM for speed in the Motion rﬁ'ﬂﬁﬁ
v R

box.

Click OK from the Motor PropertyManage \F—
Rotary Motor

Click Calculate. The FLATBAR rotates in a = inesr Motor (Actuston
counterclockwise direction for a set [Component/Direction _ #|

per|0d Of tlme. D Face<1>@FLATBAR-2

Face<1>@FLATBAR-2

A |
! Constant Speed v
3 150RPM ‘B

£
&
\

t

Click Play. View the simulation.

RES 112E — COMPUTER AIDED TECHNICAL DRAWING
2015 @ ITU



Assembly — Basic Motion

Save the simulation in an AVI file.
Click Save Animation.

Click Save from the Save Animation to
File dialog box. View your options.

Click OK from the Video Compression box.

M @ GO @209

:00:04 00:00:06 00:00:08

File name: LINKAGE - Save
g
Save as type: | Microsoft AVI file (*.avi) v Schedule
Renderer: SolidWorks screen v Cancel
Help
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For more details ...

SolidWorks 2014
Tutorial with
SolidWorks Video Instruction

A Step-by-Step Project Based Approach
_ Utilizing 3D Solid Modeling
. ﬁ SolidWorks 2001 Version Tutorial

PDF, 873,86 KB
. ﬁ SolidWorks 2003 Version Tutorial
PDF, 4,40 MB

. @L SolidWorks 2004 Version Tutorial
PDF, 3,87 MB

| Solidworks 2005 Version Tutorial
PDF, 182,60 KB

| Solidworks 2014 Version Tutorial
PDF, 7,42 MB

| Solidworks 2014 Part
PDF, 6,42 MB

* | SOlidWOl’kS 2014 DraWing David C. Planchard, CSWP,
PDF, 7,66 MB SolidWo.rks Accrediied Edu.caior

¢ ﬁ SO“dWOI'kS 2014 Assembly Be tter Textbooks. Lower Prices
PDF, 49,46 MB ,,,,,,,,,,, z, -.m.-u,l.-"Stll::pltnlb:aﬁ:us,n:x:-m
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Next week ...

No more class....

MAKE UP EXAM

For your final exams
Good luck
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Next week ...

Design project presentation so ...
There will be take-home assignment

Do not forget to prepare your
presentation & poster
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Before coming ...

Title page

Table of Contents,
List of Figures

List of Tables
Executive summary
Body

(text of the report)
Drawings
References
Appendices

FINAL REPORT
SUBMISSON

POSTER
~ PREPERATION

Paper size
(H=625 mm by
W =450 mm)
Title: 100 point
Main headings: 36
to 48 point

40 % graphics,

40 % white space,
20 % text

ORAL
~ PREPERATION

PowerPoint
presentation

No more than 30
minute

Max. 30 slides
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Before coming ...

I his file from
Download this file from web page ...
Complete this table jointly team and leave the grade
column blank for complation by your instructor who
will use the chart and the factor F that was computed
for each member. ORAL REPORT
http://transport.itu.edu.tr/dersler/lisan
Team : NAME OF DESIGN d d Ort.Itu. u. d
e een ec o sdersleri/resl12e/desingproject
Number members: (N = 4 to 6) bution C F=NC GRADE
1.
2. Oral Presentations
3. Final oral presentations generally follow this order
4. :
1. Introduction
5. 2. Agenda
6. 3. Explanation of problem
100 % 4. Overview of solution
N : number of members 5. Features
C : the tributi f each b
F: facex:ro 't!orl e:clk?[;n‘;:::r i;ntehr:n?x:nher of members “N” times the contribution of each “C” 6. summary
7. Recommendations
EVALUATION BY REVIWER Max. ( 3 .
1. Introduction of team members 2 ¢ : 8. Conclusion
2. Proper dress of team members 2 9. Q&A
3. Statement of purpose of presentation 5
4. Use of visuals- point to important points, Sometimes the problem is explained in the introduction and thus precedes the agenda. If the content of your presentation
do not block screen, do not fumble, etc. o does not lend itself to this outline, talk to your instructors about alternative ways of organizing it. This same advice applies to
5.  Adequate number of visual aids S . . .
6.  Quality of visual aids 15 - all the examples in this chapter. Do not use the sample slides and other examples as templates.
7. Clear presentation of recommended design 10
8.  Coverage of alternative solutions considered 2 . . . .
3.  Consideration of human factors s —— Instead, adapt them to your content, audience, and purpose.Time yourselves to ensure that the presentation is no more than
10. Coverage of economics (manufacturing, 30 minutes, with the last 10 devoted to questions and answers. Rehearse at least twice, once in front of your class and
shipping, packing, overhead, mark-up, etc.) o instructors, and, if possible, video your practice presentation so that you can review it later.
11. Presentation of an effective conclusion 5
12. Continuity of presentation 3
13.  Poise and professionalism 2 from “Engineering Design Graphics: AutoCAD 2007” by J.H. Earle, 2008
14. Team participation (perfect score if all " . . . . . .. s .
particapate) 10 and "Engineering Design and Communication: Principles and Practice" (2010 edition)
15. Use of allotted time 10 )
For more details please see Oral Presentations
TOTAL 100 \ J For Oral Presentations Outline please see Oral Preg
Evaluation Form (*.doc) file for Grading Oral Repfrts Oral Report
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Before coming ...

Complete this table jointly team and leave the grade
column blank for complation by your instructor who

:;i:le:i: t:‘ee;l';:r:-and the factor F that was computed ORAL RE PORT

Team : NAME OF DESIGN
I
Number members: (N = 4 to 6) Z’u(t:ignntg- F=NC GRADE
L |
2.
3.
4.
, Type your team name
100 %

N : number of members
C : the contribution of each member
F : factor for each member is the number of members “N™ times the contribution of each “C™

EVALUATION BY REVIWER Max. . .
1. Introduction of team members 2 :
2. Proper dress of team members 2
3.  Statement of purpose of presentation 5
4. Use of visuals- point to important points,
do not block screen, do not fumble, etc. 10
5.  Adequate number of visual aids 9
6.  Quality of visual aids 15
7.  Clear presentation of recommended design 10
8. Coverage of alternative solutions considered 2
9.  Consideration of human factors
10. Coverage of economics (manufacturing,
shipping, packing, overhead, mark-up, etc.) 10
11. Presentation of an effective conclusion 5
12. Continuity of presentation 3
13. Poise and professionalism 2

14. Team participation (perfect score if all

particapate) 10
15. Use of allotted time 10
TOTAL 100 L )
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Before coming ...

Complete this table jointly team and leave the grade
column blank for complation by your instructor who

:;i:le:i: t:‘ee;l';:r:-and the factor F that was computed ORAL RE PORT

Team : NAME O I
_ % Contri- _

Number members: (N = 4 to 6) bution C F=NC GRADE
) NAME OF DESIGN
2. —
3.
4.
5.
6.

N : number of members

Change with your design
et e ot e of mmbers " i compbion f e °C p ro b | em

EVALUATION BY REVIWER Max. . .
1. Introduction of team members 2 :
2. Proper dress of team members 2
3.  Statement of purpose of presentation 5
4. Use of visuals- point to important points,
do not block screen, do not fumble, etc. 10
5.  Adequate number of visual aids 9
6.  Quality of visual aids 15
7.  Clear presentation of recommended design 10
8. Coverage of alternative solutions considered 2
9.  Consideration of human factors
10. Coverage of economics (manufacturing,
shipping, packing, overhead, mark-up, etc.) 10
11. Presentation of an effective conclusion 5
12. Continuity of presentation 3
13. Poise and professionalism 2

14. Team participation (perfect score if all

particapate) 10
15. Use of allotted time 10
TOTAL 100 L )
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Before coming ...

Complete this table jointly team and leave the grade
column blank for complation by your instructor who

;:i:le:i: t:‘ee;l';:r:-and the factor F that was computed ORAL RE PORT

Team : NAME OF DESIGN
_ % Contri- _
Number members: (N = 4 to 6) bution C F=NC GRADE
1.
2.
3.
4.
5.
6.

N : number of members
C : the contribution of each member
F : factor for each member is the number of members “N™ times the contribution of each “

Number members: (N = 4 to 6)

EVALUATION BY REVIWER Max. ( ) 1 Ah m et
1. Introduction of team members 2 ¢ ! *
2. Proper dress of team members 2
3.  Statement of purpose of presentation 5 2. M e h m et
4. Use of visuals- point to important points,
do not block screen, do not fumble, etc. 10 3 I
5.  Adequate number of visual aids 9 - H a e
6.  Quality of visual aids 15
7.  Clear presentation of recommended design 10 4_ La Ie
8. Coverage of alternative solutions considered 2
9.  Consideration of human factors 5
10. Coverage of economics (manufacturing, .
shipping, packing, overhead, mark-up, etc.) 10
11. Presentation of an effective conclusion 5 6‘
12. Continuity of presentation 3
13. Poise and professionalism 2

14. Team participation (perfect score if all
particapate) 10
15. Use of allotted time 10

e Type team members’ names
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Before coming ...

Complete this table jointly team and leave the grade
column blank for complation by your instructor who

:;i:le:i: t:‘ee;l';:r:-and the factor F that was computed ORAL RE PORT

Team : NAME OF DESIGN
_ % Contri- _

Number members: (N = 4 to 6) bution C F=NC GRADE
1.
2.
3.
4.
5. % Contri-
6. bution C

100 % Ty

N : number of members
C : the contribution of each member

F : factor for each member is the number of members “N™ times the contribution of each “C™

EVALUATION BY REVIWER Max. . . 2 5
1. Introduction of team members 2 :
2. Proper dress of team members 2 40
3.  Statement of purpose of presentation 5
4. Use of visuals- point to important points,
do not block screen, do not fumble, etc. 10
5.  Adequate number of visual aids 9
6.  Quality of visual aids 15
7.  Clear presentation of recommended design 10 100 %
8. Coverage of alternative solutions considered 2
9.  Consideration of human factors

10. Coverage of economics (manufacturing,
shipping, packing, overhead, mark-up, etc.) 10

Ll - -
11. Presentation of an effective conclusion 5 n n
12. Continuity of presentation 3 I V r I u I
13. Poise and professionalism 2
14. Team participation (perfect score if all -

particapate) 10
15. Use of allotted time 10
TOTAL 100 L )
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Before coming ...

Complete this table jointly team and leave the grade
column blank for complation by your instructor who

:;i:le:i: t:‘ee;l';:r:-and the factor F that was computed ORAL RE PORT

Team : NAME OF DESIGN
_ % Contri- _
Number members: (N = 4 to 6) bution C F=NC GRADE

1.

2.

3.

4.

S F=NC G
6.

100 % 20X4=80
et 15x4=60

F : factor for each member is the number of members “N™ times the contribution of each “C™

EVALUATION BY REVIWER Max. . . X
1. Introduction of team members 2 —
2. Proper dress of team members 2 X —
3.  Statement of purpose of presentation 5
4. Use of visuals- point to important points,
do not block screen, do not fumble, etc. 10
5.  Adequate number of visual aids 9
6.  Quality of visual aids 15
7.  Clear presentation of recommended design 10
8. Coverage of alternative solutions considered 2
9.  Consideration of human factors
10. Coverage of economics (manufacturing,
shipping, packing, overhead, mark-up, etc.) 10
11. Presentation of an effective conclusion 5
12. Continuity of presentation 3
13. Poise and professionalism 2

14. Team participation (perfect score if all

particapate) 10
15. Use of allotted time 10
TOTAL 100 L )
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Before coming ...

Complete this table jointly team and leave the grade

column blank for complation by your instructor who

will use the chart and the factor F that was computed mﬂ@: e a I I I e a e r
|

i . -
Team : NAME OF DESIGN

9, 1=
Number members: (N = 4 to 6) {;’u%‘;“n'g F=NC GRADE

) Before coming project
presentation
— e S Fill in the blanks

N : number of members
C : the contribution of each member
F : factor for each member is the number of members “N™ times the contribution of each “C™

. Make 7 copies for

1. Introduction of team members 2
2. Proper dress of team members 2
3.  Statement of purpose of presentation 5
4. Use of visuals- point to important points, e a C e a I I I e a e r

do not block screen, do not fumble, etc. 10
5.  Adequate number of visual aids 9
6.  Quality of visual aids 15
7.  Clear presentation of recommended design 10
8. Coverage of alternative solutions considered 2
9.  Consideration of human factors
10. Coverage of economics (manufacturing,

shipping, packing, overhead, mark-up, etc.) 10
11. Presentation of an effective conclusion 5
12. Continuity of presentation 3
13. Poise and professionalism 2

14. Team participation (perfect score if all

particapate) 10
15. Use of allotted time 10
TOTAL 100 L )
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During presentation

Complete this table jointly team and leave the grade

column blank for complation by your instructor who EA H EA M
will use the chart and the factor F that was computed R R R ( I I ‘ a I I I e a e r
for each member. o AL E P o T

) I During project
presentation

M Listen and follow

N : number of members
C : the contribution of each member

F : factor for each member is the number of members “N™ times the contribution of each “C” e
o S team presentations

EVALUATION BY REVIWER Max. .
1. Introduction of team members 2
2. Proper dress of team members 2 -
3.  Statement of purpose of presentation 5 I
4. Use of visuals- point to important points, I V e ra e S O r

do not block screen, do not fumble, etc. 10 I
5.  Adequate number of visual aids 9
6.  Quality of visual aids 15 - M
7.  Clear presentation of recommended design 10 I e Va | u a t I O n
8. Coverage of alternative solutions considered 2
9.  Consideration of human factors I
10. Coverage of economics (manufacturing,

shipping, packing, overhead, mark-up, etc.) 10 I
11. Presentation of an effective conclusion 5
12. Continuity of presentation 3
13. Poise and professionalism 2 I
14. Team participation (perfect score if all

particapate) 10 I
15. Use of allotted time 10

TOTAL 100 \_ I )
4
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During presentation

EVALUATION BY REVIWER Max. a
1. Introduction of team members 2 |
2.  Proper dress of team members 2
3. Statement of purpose of presentation 5
4.  Use of visuals- point to important points,
do not block screen, do not fumble, etc. 10
5. Adequate number of visual aids S
6. Quality of visual aids 15
7.  Clear presentation of recommended design 10
8. Coverage of alternative solutions considered 2
9. Consideration of human factors 5
10. Coverage of economics (manufacturing,
shipping, packing, overhead, mark-up, etc.) 10
11. Presentation of an effective conclusion 5
12. Continuity of presentation 3
13. Poise and professionalism 2

14. Team participation (perfect score if all
particapate) 10

15. Use of allotted time 10

TOTAL 100 .

RES 112E — COMPUTER AIDED TECHNICAL DRAWING
2015 @ ITU



Next week ...

Design project presentation so ...
There will be take-home assignment

Do not forget to prepare your
presentation & poster
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Assignment #10

Page

Figure

1\

You will build the assembly model
Submit the assignment on time
Upload file into NINOVA
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