lan Glasgow Home Work Assignment 1 Spring 2019

Practice Exam Segment 3- Assemblies

Question 1-Base Part

What is the mass of the part (grams)?
562.53 grams

% ME430_PE1.5LDPRT

Options...
Override Mass Properties... Recalculate
Include hidden bodies/components
[] Create Center of Mass feature
[] show weld bead mass
Report coordinate values relative to: | -- default -- v

Mass properties of ME490_PE1
Configuration: Default
Coordinate system: -- default --

Density = 0.01 grams per cubic millimeter
Mass = 562.53 grams
(Volume = 73035.71 cubic millimeters
Surface area = 18825.99 square millimeters
Center of mass: { millimeters |

X=-0.08

¥=976
Z=0.00

Principal axes of inertia and principal moments of inertia: ( grams * square n
Taken at the center of mass.

b= (1.00, 0.00, 0.00)  Px= 32150837

Iy = (000, 0.00,-1.00} Py = 322531.11

Iz=(0.00, 1.00, 0.00) Pz = 592894.63

Moments of inertia: ( grams * square millimeters |
Taken at the center of mass and aligned with the output coordinate system.
Lix = 321510.07 Ly = 679.03 Lz = 0.00
Lyx = -679.03 Lyy = 532892.93
Lz¢ = 0.00 L2y = 0.00

Lyz = 0.00
Lzz = 32253111

Moments of inertia: { grams * sguare millimeters |
Taken at the output coordinate system.

boc = 375074.26 Iy = -1144.28 bz = 0.00
Iyx = -1144.28 Iyy = 592896.97 Iyz = 0.00
Iz = 0.00 zy = 0.00 Izz = 376089.34
< >
Help Print.. Copy to Clipboard

Question 2- Create an Assembly

What is the center of the mass of the assembly with respect to the new coordinate system?
Center of mass: ( millimeters )

X=5.00

Y=9.76

Z=-87.42
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15 Mass Properties

% ME490_AE1.5LDASM

Options...
Override Mass Properties... Recalculate
Include hidden bodies/components
D Create Center of Mass feature
[ Show weld bead mass
Report coordinate values relative to: | Coordinate System1 ~

Mass properties of ME4%0_AE1
Configuration: Default
Coordinate system: Coordinate System1
Mass = 562.53 grams
Volume = 73055.71 cubic millimeters

Surface area = 18825.99 square millimeters

Center of mass: { millimeters )
X=5.00

Principal axes of inertia and principal moments of inertia:
Taken at the center of mass.

be=(0.00, 0.00,-1.00)  Px = 321508.37

Iy = (-1.00, 0.00, 0.00} 322531.11

lz=(0.00, 1.00, 0.00) Pz = 592894.63

Moments of inertia: { grams * square millimeters )

Lok = 32253111 Ly = 0.00
Lyy = 53239293
Lzy = 679.03

Moments of inertia: ( grams * square millimeters )
Taken at the output coordinate system.

bhoc = 4674618.30 Iy = 27446.04
Iyy = 4905479.16
lzy = 479161.46
<
Help Print...

Taken at the center of mass and aligned with the output coordinate system.
bz = 0.00

{grams * square n

Lyz = 679.03
Lz = 321510.07

ez
lyz = -479161.46
lzz = 389137.48

>

Copy to Clipboard

Question 3- Create a new assembly

What is the mass of Pivot.sldasm (grams)?

Mass = 54.47 grams

@ ME490_AE2.SLDASM

Override Mass Properti

Recalculate
[ Include hidden bodies/components

[ reate Center of Mass feature

[Jshow weld bead mass

Report coordinate values relative to:

4B Mass Properties -

Options...

Mass properties of ME430_AE2
Configuration: Default
Coordinate system: -- default -

Mass = 54.47 grams

Volume = 20175.76 cubic millimeters

Surface area = 10405.98 square millimeters

Center of mass: ( millimeters )
X=76.82

Taken at the center of mass.

Ix=(1.00, 0.00, 001)  Px=2357.98
Iy=(0.01, 0.01,-1.00] Py =157650.55
1z=(0.00, 1.00, 001) Pz =158908.64

Moments of inertia: ( grams * square millimeters )

Moments of inertia: ( grams * square millimeters )
Taken at the output coordinate system.

Principal axes of inertia and principal moments of inertia: ( grams * square n

Taken at the center of mass and aligned with the output coordinate system.
. bz = 2161

Loc = 2388.07 Ly = -2036
Lyx = 2036 Lyy = 158908.59 lyz=7.87
Lzx = 2161.26 Lzy = 7.87 L2z = 157620.51

boc = 1477323.48 Ixy = 402857.92 bz = 560550.28

Iyx = 402857.92 lyy = 1450345.09 lyz = 699842.73

Izx = 560550.28 lzy = 699842.73 Iz = 984007.52
< >
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Question 4-Adding Parts

What is the mass of Pivot.sldasm (grams)?

a.94.24

g8 Mass Properties - X

% ME490_AE2.SLDASM
Options...

Override Mass Properties.. | Recalculate
[ include hidden bodies/components
[ create Center of Mass feature
[ show weld bead mass

Report coordinate values relative to:

efault

Mass properties of ME430_AE2
Configuration: Default
Coordinate system: -- default -

Mass = 94.24 grams

Volume = 34902.49 cubic millimeters

Surface area = 22322.27 square millimeters

Center of mass: ( millimeters )
X=T77.74

¥=11531
Z=133.29

Principal axes of inertia and principal moments of inertia: ( grams * square n

Taken at the center of mass.
[ 00,-0.01, 0.00)  Px=69429.13
01, 1.00, 0.00)
0.00, 0.00, 1.00)
Moments of inertia: ( grams * square millimeters )
ITaken at the center of mass and aligned with the output coordinate system.
Lo = 6945138 Lxy = -2004.97 bz = 1141.79
Lyx = -2004.97 Lyy = 295584.25 lyz = 4491
Lzx = 1141.79 Lzy = 4491 L2z = 360540.36
Moments of inertia: ( grams * square millimeters )
Taken at the output coordinate system.
boc = 299679258 Ixy = 842820.39 Iz = 97766021
Iyx = 84282039 Iyy = 2539384.10 Iyz = 1448490.75
Iz = 977660.21 Izy = 144849075 12z = 2183216.50
< >
Help Print... | Copyto Clipboard

Question 5- Adding a Subassembly

What is the center of mass of the assembly?

b. X=5.02,Y=15.81, Z= -87.28

d® Mass Properties - X
% ME490_AES.SLDASM

Options...

Override Mass Propertie: Recalculate

[ include hidden bodies/components
[ Create Center of Mass feature
[Jshow weld bead mass

Report coordinate values relative to: | Coordinate System1

Mass properties of ME430_AES
Configuration: Default
Coordinate system: Coordinate System1

Mass = 656.77 grams
Volume = 107958.20 cubic millimeters
Surface area = 41148.26 square millimeters
Center of mass: ( millimeters )

X =502

¥=1579
Z= 8728

Principal axes of inertia and principal moments of inertia: ( grams * square n
[Taken at the center of mass.

b= (0.00,-0.01,-1.00)  Px= 533601.26

Iy=(-1.00,0.01, 0.00)  Py=825794.15

Iz= (0,01, 1.00,-001)  Pz=888557.95

Moments of inertia: ( grams * square millimeters )

[Taken at the center of mass and aligned with the output coordinate system.
Lo = 825791.93 Ly = 362.25 e = -1132.88
Lyy = 888546.70 Lyz = 1796.64
Ly = 1796.64 L2z = 53361473
Moments of inertia: ( grams * square millimeters )
[Taken at the output coordinate system.
boc = 5993020.20 Ixy = 52393.21 Ixz = -288742.92
Iyx = 5239321 lyy = 5908555.08 Iyz = -903372.24
Izx = -288742.92 Izy = 90337224 12z = 71389944
< >
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Question 6-Collision Detection

What is the angle indicated by “X”?

35.79 degrees

Question 7- Additional Parts

What is the Center of Mass of the Assembly?
Center of mass: ( millimeters )

X=411

<
1]

30.12

N
1}

-98.85

& Mass Properties - X

@ [MEsSOAETSIDASH
Options...

Overide Mass Properties.. Reclculate

Include hidden bedies/compansnts

[ Create Center of Mass feature

[ Show weld bead mass

Report coordinate values relative to:
[Mass properties of ME490_AET ~

Configuration: Default
Coordinate system: Coordinate System1

Mass = 746,77 grams

[Volume = 110400,14 cubic millimeters
Surface area = 43084.98 square millimeters

Center of mass: ( millimeters |
X=4,

Principal axes of inertia and princpal moments of inertia: ( grams * squa
Taken at the center of mass,

Pz = 2679072.63

[Moments of inertia: ( grams * square millimeters }

[Taken 3t the center of mass and aligned with the output coordinate syst:
Lo = 2674324.29 Ly = -70356.46 Lxz = 55980.23
Lyx = -T0356.46 Ly = 162223087 Lyz = -901537.
Lox = 55980.23 Lzy = 90153727 Lzz = 1657486,

Moments of inertia: { grams * square millimeters }
[Taken at the output coordinate system,

Iy = 2212006

Iy = 8931807.23
2y = -3125035.77

Help Print... Copy to Clipboard
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Question 8- Add Damper

What is the center of mass of the Assembly (grams)?

Center of mass: ( millimeters))

X

4.30

34.97

-98.57

&

@ ME490_AES.SLDASM

Options...

Override Mass Properties... Recalculate
[ include hidden bodies/components

[ Create Center of Mass feature

[ Show weld bead mass

Report coordinate values relative to: | Coordinate System1 -

Mass properties of ME490_AES -
Configuration: Defauft
Coordinate system: Coordinate System1

Mass = 784.29 grams
Volume = 128756.01 cubic millimeters
Surface area = 5642119 square millimeters

Center of mass: { millimeters |
X=4.30

Principal axes of inertia and principal maments of inertia: { grams * squa
Taken at the center of mass

Ix= (0,04, 0.77, 0.64)  Px=94522130

Iy=(002, 0.64, 0.77)  Py=2769153.12

1z=(1.00, 001, 0.04) Pz = 311332945

Moments of inertia: ( grams * square millimeters )

Taken at the center of mass and aligned with the output coordinate syst:
L 4,30 Lz = 5680

Lyy = 1688347.00 Lyz = 894509

Lzy = -894500.74 Lzz = 2029132,

Moments of inertia: ( grams * square millimeters )
Taken at the output coordinate system.

boc = 11683391.34 by = 6158829
Iyx = 61588.29 Iy = 932245690
Iz = -275396.07 Izy = -3597895.05 Iz = 3002756,
v

< >
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Question 9- Interference Detection

Which parts have interferences?

The Arm, the Arm slot, the housing and the pivot.
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Class Exercise 1

1. Open the part “base” in a new assembly. Create the coordinate system shown below. What is
the center of mass of the assembly with respect to coordinate system 1?
Answer: X: 25.00 mm Y: 12.50 mm Z: -49.87 mm

d® Mass Properties - X

% base.SLDPRT

Options...

Override Mass Properties... Recalculate
Include hidden bodies/components
[ Create Center of Mass feature
[ show weld bead mass

Report coordinate values relative to: | Coordinate System1 v

Mass properties of base ~
Configuration: Default
Coordinate system: Coordinate System1

Density = 0.01 grams per cubic millimeter

Mass = 484.00 grams

Volume = 62531.80 cubic millimeters

Surface area = 17060.29 square millimeters

Center of mass: ( millimeters )
X = 25.00

¥=1250
Z=-4987

Principal axes of inertia and principal moments of inertia: ( grams * squa
Taken at the center of mass.

Ix=(0.00, 0.00, 1.00)  Px= 17429458

ly=(1.00, 0.00, 0.00) Py = 266403.51

iz=(0.00, 1.00, 0.00) Pz = 389082.89

Moments of inertia:  grams * square millimeters )
Taken at the center of mass and aligned with the output coordinate systi

Lok = 266403.51 Ly = 0.00 Lz = 0.00
Lyx = 0.00 Lyy = 389082.89 Lyz = 0.00
Lzx = 0.00 Lzy = 0.00 Lzz = 1742945

Moments of inertia: ( grams * square millimeters )
Taken at the output coordinate system.
boc = 1572397.48 Ixy = 154375.39 bz = -615950.¢

Ivx = 154375.39 Ivv = 1926639.95 Ivz = -307975.; ¥
< >
Help Print. Copy to Clipboard

ordinate System1
z

LA

2. Create a new assembly from “base”. Insert the part called “arm” and create the mates shown below.
Turn on collision detection. Move the arm to either side to observe detection
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3&4. Insert the part “rod” into the assembly and create the mates shown below. . Insert “bushing” into
the assembly. Apply the mates shown below. What is the center of mass of the assembly with respect to

coordinate system 1?

Answer: X: 25.00 mm Y: 19.04 mm Z: -48.80 mm

i‘ Mass Properties

% |Assem1.SLDASM

Options...

Include hidden bodies/components
[ Create Center of Mass feature
[:I Show weld bead mass

Override Mass Properties... Recalculate

Report coordinate values relative to: | Coordinate System1

Mass properties of Assem1

Configuration: Default

Coordinate system: Coordinate System1
Mass = 777.43 grams
Volume = 98296.46 cubic millimeters

Surface area = 27732.08 square millimeters

Center of mass: ( millimeters )

9.04
Z = -48.80

Taken at the center of mass.
Ix = (0.00, 0.28, 0.96) Px = 313401.81
ly = (1.00, 0.00, 0.00) Py = 513950.07
Iz = (0.00, 0.96, -0.28) Pz = 523366.42

boc = 513950.07 Lxy = 0.00
Lyx = 0.00 Lyy = 507033.31
Lzx = 0.00 Lzy = 56237.03

Taken at the output coordinate system.

boc = 2647347.60 Ixy = 370079.29
lyx = 370079.29 lyy = 2844450.64
Izx = -948493.53 lzy = -666183.87
<
Help Print...

Principal axes of inertia and principal moments of inertia: ( grams * square n

Moments of inertia: ( grams * square millimeters )
Taken at the center of mass and aligned with the output coordinate system.
ba = 0.00

Moments of inertia: { grams * square millimeters )

yz = 56237.03
Lzz = 32973492

Ixz = -948493.53
lyz = -666183.87
Izz = 1097497.12

>

Copy to Clipboard
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Class Exercise 2

1-4. Open the part “base” in a new assembly. Insert “link assembly” into the assembly. Make the link
subassembly flexible. Set the mates shown below. Then turn on interference detection.
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5. What parts are interfering?

Answer: link2-1, link2-2, link-2 and link-1.

6&7. Change the last mate from 55 to 75mm. Create the coordinate system shown below.

dinate System]
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8. What is the center of mass of the assembly with respect to coordinate system 1?

Answer: X: 50.00 mm Y: 22.96 mm Z: -100.00mm

d® Mass Properties - X e

% Assem2,SLDASM

Options...
Override Mass Properties... Recalculate E
Include hidden bodies/components
[ Create Center of Mass feature
[[] show weld bead mass
Report coordinate values relative to: | Coordinate System1 v

Mass properties of Assem2

Configuration: Default

Coordinate system: Coordinate System1
Mass = 119.45 grams
Volume = 161615.77 cubic millimeters

Surface area = 72493.34 square millimeters

Center of mass: ( millimeters )
X = 50,00

22,96
Z = -100.00

Principal axes of inertia and principal moments of inertia: ( grams * square n
Taken at the center of mass.

Ix=(0.00, 0,00, 1.00)  Px=186277.04

ly = (0.00, 1.00, 0.00) Py =311490.92

Iz=(-1.00, 0.00, 0.00) Pz =392214.35

Moments of inertia: ( grams * square millimeters )

Taken at the center of mass and aligned with the output coordinate system.
box = 392214.35 =0.00 00

.00

Moments of inertia: ( grams * square millimeters )
Taken at the output coordinate system.

Ixy = 137135.26 bz = -597255.20
lyy = 1804628.92 lyz = -274270.52
Izx = -597255.20 lzy = -274270.52 |zz = 547879.66
< >
Help Print... Copy to Clipboard

¥

9&10. Replace “base” with “base2”.What is the center of mass of the assembly with respect to Origin1?

Answer: X: 54.98mm Y: 22.96mm Z: -100.00mm

B Mass Properties - X

@, [Fssem3sioAsm
Options..

Override Mass Properties.. Recalculate

Include hidden bodies/components

[ Create Center of Mass feature

[ Show weld bead mass

Report coordinate values relative to: | Coordinate System1 ~
Mass properties of Assem3

Configuration: Default
Coordinate system: Coordinate System1

Mass = 119.45 grams
Volume = 16161577 cubic millimeters

Surface area = 72493.34 square millimeters

Center of mass: ( millimeters }

X=
¥=2296
Z =-100.00

Principal axes of inertia and principal moments of inertia: ( grams * square n
Taken at the center of mass.

Px = 189263.25

Py = 31158282

Pz = 395108.67

Moments of inertia: [ grams * square millimeters )
Taken at the center of mass and aligned with the output coordinate system.
[ 5 Lz = 0.00

Lyy = 318477.14 Lyz = 0.00
Lzy = 0.00 Lzz = 189263.25

Moments of inertia: [ grams * square millimeters )
Taken at the output coordinate system.

o = 1649699.77 Iy = 166062.31 Iz = -656706.24
L 66062.31 lyy = 1870025.06 Iyz 274270.52
Izx = -656706.24 Izy = -274270.52 Izz = 613275.80
< >
Help Print... Copy ta Clipboard
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Lessons Learned/Commentary:

1.

When creating the first part on the practice exam | found a small lip on the edge between the
cylindrical boss and the four triangular extruded boss’s connected to it. This was not supposed
to be here. This happened because the upper edge of the triangle is a little further back than the
lower edge in order to get rid of this lip. However, | found this after the point where | would
have normally turned in this test. This means the rest of the test would have been slightly off. |
learned to pay more attention to the little things in the part we are asked to build.

| learned what collision detection is and how to use it.

| learned what Interference Detection is and how to use it.

| Found up | need to practice more, | can complete everything accurately, however, | am not fast
enough.



