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Pull on shaft ( Linear
Potential Energy: Shaft )

BLACK BOX DIAGRAM

Pull on Trigger Releasing
Vacuum Spring ( Releasing
Spring Potential Energy :
Trigger)
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INPUTS

Transform Displacement to
Stored Energy (Shaft to
Spring)
Transform Stored Energy to
Displacement (Spring to
Bullet)

(Va)kxA2=(V5)mVA2

Displacement on Vacuum
Spring ( Spring Potential
Energy: Vacuum Spring)
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Kinetic Energy of Bullet
(Transformed Potential
Energy of Spring to Kinetic
Energy: Bullet)
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Fishbone Diagram
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Parts List

Nerf Gun
Part No. Part Name No. Required Material
1 Plastic Case 1 Plastic
2 Baseplate 1 Plastic
3 Philips Screw 4 Steel
4 Shaft 1 Plastic
5] Vacuum Spring 1 Steel
6 Rubber Seal 1 Rubber
¥ Rubber O-Ring 1 Rubber
8 Shaft Head 1 Plastic
2] Shaft Head Rivet 1 Steel
10 Trigger Rivet 1 Steel
11 Trigger 1 Plastic
12 Barrel Back Panel 1 Plastic
13 Barrel Spring 1 Steel
14 Bullet Holder 1 Plastic



http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr

Exploded Sub-Assembly

Sketches
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Exploded Sub-Assembly
Sketches
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Exploded Assembly

TEM NUMBER PART NAME QUANTITY

: HOUSING 1
ASSEMBLY

2 TRIGGER ASSEMBLY 1

. FIRING BARREL :
ASSEMBLY

4 VACUUM PUMP
ASSEMBLY

NERF GUN ASSEMBLY

SCALE1:1

NAME: NERF REBELLE SEC:17295 [ -,

DESIGN WORKBOOK USING SOLIDWORKS)

SOLIDWORKS Educational Product. For Instructional Use Only.



Mass Properties Analysis

Mass properties of PLASTIC_CASE_fixed_barrel (1)
Configuration: Default
Coordinate system: -- default --

Density =0.04 pounds per cubic inch
Mass =0.05 pounds

Volume=1.34 cubicinches

Surface area=37.68 squareinches

Center of mass: (inches)
X=0.00
Y=1.55
Z2=0.45

Principal axes of inertia and principal moments of inertia: ( pounds * squareinches)
Taken at the center of mass.

Ix=(0.00, Px=0.03

ly=(0.00, Py=0.08

1z=(1.00, Pz=0.09

Moments of inertia: ( pounds * squareinches)

Taken at the center of mass and aligned with the output coordinate system.
Lxx=0.09 Lxy=0.00 Lxz=0.00
Lyx=0.00 Lyy=0.04 Lyz=0.02
Lzx=0.00 Lzy=0.02 Lzz=0.06

Moments of inertia: ( pounds * squareinches)

Taken at the output coordinate system.
Ixx=0.22 Ixy=0.00 Ixz=0.00
lyx=0.00 lyy=0.05 Ilyz=0.06
1zx=0.00 Izy=0.06 12z=0.18




FINITE ELEMENT ANALYSIS: DISPLACEMENT
DISTRIBUTIONS

odel name: Plunger Assembly. Shaft2 ol name: Plunger Assembly shaft2
udy name: Statc 1(-Default) iy name: Statc 1( Defauit )
>ttype: Sttic isplacement Displacement1 bt type: Static displacement Displacement!

sformation scale: 1 Jformation scale: 1

URES (mm)
2.801e-01 URES (mm) URES fmm)
2.521e-01 1867e-01 ronae 2
6.302e-02
2.241¢-01 1680001

. 560202

1494e-01
4901e-02

130701

4201e.02
1.1200.01

3501.02
93360.02

2801 02
746902

2101e.02
5602602 1.400e-02
e 700203
1867e-02 1,000e-30
1.000e-30

1.961e-01
1.680e-01
1.400e-01
1.120e-01
8.402e-02
5.602e-02
2.801e-02
1.000e-30




FINITE ELEMENT ANALYSIS: STRAIN
DISTRIBUTIONS

. .
. .
. .
Jodel name: Plunger Assembly Shaft2 ‘odel name: Plunger Assembly Shaft2
Sdel ok ngechssmnbl:Shafa ucy name: Static 1(-Default:) uly rames Siati: T Defeait)
e 1(:Default) ot type: Static strain Strain1 attypec Static strin Strain
type: Static strain Strain1 e sformation scale:
formation scale: 1 plommation'scaler'
ESTRN
ESTRN ESTRN.
221703
assie s 5911603
79870.03 1997e.03
5325003
- 7.107¢-03 - 1777e-03
| 4738003
622703 1557¢.03
415103
5.347¢-03 1.337¢-03
o 3565603 1117e.03
358803 . 896904
’ 239203
2708003 6770e-04
1.828e-03 1.805e-03 4570e-04
S4a3004 121903 2371004
6.849e-05 6322604 1712605
4.566e-05
Y
Product. ional Use Only.| Product. For Instructional Use Only. l




odel name: Plunger_Assembly.Shaft2
udy name: Statc 1(-Default)

>t type: Static nodal stress Stress1
Hormation scale: 1

FINITE ELEMENT ANALYSIS: STRESS
DISTRIBUTIONS

von Mises (N/m"2)
2318407
2088407

. 18580407

16280407
13980407
1.168¢407
9381406
70810406
47800406
24300406
1791€405

Educational Product. Use Only.| Product. For Instructional Use Only.

odel name: Plunger Assembly_Shaft2
udy name: Static 1(Defauit.)

>t type: Static nodal stress Stress1
sformation scale: 1

SOLIDWORKS Educational Product. For Instructional Use Only.| product. For Instructional Use Only.

von Mises (N/m2)

Je! name: Plunger_Assembly. Shatt2
y name: Static 1(-Default)

type: Statc nodal stress Stress1
mation scale: 1

15460407
13920407
12390407
10860407
9322e406
7.788¢406
62540406
47210406
3187406
1653e+06

11940405

von Mises (N/m*2)
5.796e406
5.221e406

_ 46460406
40716406
34960406
29200406
2345e406
17706406
1195406
6199405

4477e404



Individual Part Orthographic Drawing
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Individual Part Orthographic Drawing
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Individual Part Orthographic Drawing
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Individual Part Orthographic Drawing

PHILLIP'S SCREW

SCALE: 8:1
MATERIAL: ALLOY STEEL
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Individual Part Orthographic Drawing
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Closing Thoughts
NERF REBELLE




