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Executive Summary

This Technical Data Package contathe complete information required to produce a

tape dispenser in the form of Renssel aer P
Renssel aer Pol ytechnic l nstituteds Advance
Puckman was chosen due to the widespread appeakould have to current and

incoming students, faculty, and Rensselaer alumni.

Fall 2009 AML Team C is responsible for this Technical Data Package. The team
consists of fourteen engineers (eleven mechanical engineers and three electrical
engineers) of iffering experience and background. This Technical Data Package fully
details a tape dispenser consisting of five subsystems.

The five subsystems include:

(1) An acrylic base on which the tape dispenser will sit. The base will be
manufactured such that additial sponsor logos or writing can be added to it after
the tape dispenser has been manufactured and assembled.

)Puckmanés body wil!/ be comprised of ABS
pieces that are snapped or glued togethgrnwell as a small plastic isdle on
which a rol of tape can be placed. The spinaldl spin freely in a slot in the
body.

(3) A metal hockey stick with a serrated end with which tape can be cut.

(4) A removable plastic hat that can be lifted off of the body to facilitate tape removal
andinsertion.

(5) Plastic hands and legs that will be attached to the main body of the tape dispenser.

This technical data package contains both a description of each individual part and the
manufacturing processes used to make it, as well as information othédival product

is to be assembled. Engineering drawings and a complete Bill of Materials are also
included in this Technical Data Package. The information contained in this Technical

Data Package is sufficient to be used to manufacture upwards o&d660 p



Section 2i Product Description



Product Description

The Puckman Tape Dispenser is a device used to facilitate the cutting of pieces of tape
off of a longer roll. It is small enough to sit on a standard desk without taking up too

much room, and is lightweight enough for easy movement and transportation. The
Puckman Tape Dispenser is unique, in that it is shaped like Rensselaer Polytechnic

Il nstituteds mascot, Puckman. Examples of
Figurel.

Figure 1i Examples of existing tape dispenser designs

The Puckman Tape Dispenser that AML Team C will manufacture consists of seven
components. These pieces include a base, two body halves, spindle, hockey stick, hat,
two hands, andao legs.A computergenerated view of the entire producinus the base

is shown in Figure 2.

Figure 2i Puckman Tape Dispenser Assembly



Explanations of all the components are listed below.

Basei The purpose of the base is to stabilize tape dispenser assembly and to
provide weight and balance for the dispenser, especially when cutting
tape. The base will be made déar acrylic This material was chosen
for cost and ease of manufacturing. Td@ylic can either be cut from
sheets orbought as blocks according to our dimensions. The tape
dispenser will be fixed to the base by heat staking. Once the base is
manufactured, the base could be glass bead blasted to provide a finish
with an appearance similar to ice. Sponsorship logos @r atésigns
may be etched into it as well. Rubber feet will be placed on the bottom
of the base to provide a nakid surface. The base will have a length of
5 i0, a width of 2 1o, and a thicknes

Body(Front)i The front half of the body will benade from Red ABS Plastic. The
process by which this part will be made is injection molding. Injection
Molding is the chosen process because the part is relatively large and
has complex internal and external features that cannot be obtained by
other proceses. The rough dimensions of this relatively cylindrical part
are: 3.000 Diameter and 1.3750 total

Body(Rear)i The rear half of the body will be made from Red ABS Plastic. The
process by which this part will be made isettjon molding. Injection
Molding is the process chosen because the part is relatively large and
has complex internal and external features cannot be obtained by other
processes. The rough di mensions of t
d amet er ttalthickhess 00 0

Spindlei The tapespindleis to be inserted into the core of the tape roll. A tight
fit is unnecessary, but it cannot be restrictive of the spinning of the roll.
The cylindrical offsets on either side of the larger cross are totfitma
recessed track in Puckman's main body which will hold the tape roll and
allow the tape roll to spin while dispensifithe spindle will be made of
ABS plastic and will be injection molded. It will havelad di amet er , IJ
width, and will haveal / 8 d@jectjprr on either end.

StickT The stick will be made out df010 steel sheet and cut using the wgger
The pieces will then beumbled to clean the part so that it can be coated
for erosion. The stick wildl be i1 n an
agproxi mately 30 |l ong and a 1.250 serr a
The 3 piecewill be placed in the glove and used to cut the tape. The
stick will thenrestin a slot h the base using the downward force when
cutting tape to hold it in place



Hati? The Puckman Cap is a one piece plastic part. It consists of a hemispherical
hollow dome (body of cap), a front visor lip and two aesthetic trim pieces.
The dome has a 2.00 outer diameter fr
0.1250 thictkendlsheO.viosoaf fexthe front of
t hick. The side trim is 0.1250 thick
and runs around the bottom edge, beginning and ending in the visor. The
top trim runs along the top of the cap from front to baown the middle,
extending 0.0750 off the surface and
for this design would be ABS (Acrylonitrile/Butadiene/Styrene) plastic,
with a color of red. ABS has good chemical resistance, processability, heat
stability, impact sgength and rigidity making it a good choice for a
consumer product. The ideal manufacturing process for this product would
be Die Injection Molding, using a two part fabricated aluminum die to
inject the ABS plastic into. Die Injection Molding begins nelpeating
ABS plastic pellets to a liquid state, and then proceeds to use a high
pressure ram to force the liquid plastic into the two part die, filling the
empty cavity within that is in the shape of the cap. After cooling, the die is
separated and theweart is removed. This process is ideal because of the
high output quantity and rate that injection molding can deliver, the low
fabrication cost of an aluminum die and the high part tolerances that a die
can offer when compared to other types of diespandesses.

Handsi The dimensions of each glove are li@éhes long by .75 inch wide by
.6 inch deep. This was chosen because it seemed appropriate in
comparison to the body of the Puckman tape dispenser. The gloves will
attach to the body byabswhich will be inserted pogtroduction. They
have a .2 inch slot down their center which will enable them to bend
enough to be inserted. The glove that will hold the hockey stick tape
cutter will be on the right side of Puckman and will be held horizgntall
out from the body. Thus, the fastener is on the back end of the right
hand glove. It has a .125 (1/8) inch slot in the front side of the glove
which the stick will slide into. The left hand glove will be parallel to the
body and therefore has its faser attached to its side. There is no slot
in the left hand glovePlastic molding will be the process used to make
the gloves. Due to limitations involving the two halves of the mold
being pulled apart and allowing depressions in the glove to be nrily o
planes, drstic license is being used.

Legsi The skates will be ABS plastic injection moldellh ey ar e about . 5¢
1.250 tall , Themldck ABS plastic skate wilgrest on the
base and support the main body. The skates willlattathe body with
tabs on the ends that will fit into slots in the body.



A complete and wdepth plan for manufacturing and product assembly will be detailed
later in the Technical Data Package.



Section 3i Assembly Drawings and Bill ofMaterials
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AML PROJECT BILL OF MATERIAL
PROJECT: PUCKMAN TAPE DISPENSER
DATE: 10/19/2009 AML COST REAL COST

ITEM DESCRIPTION DRWG. # MATERIAL PART # QTY COST EA. TOTAL COSTEA. TOTAL Comments

PRODUCT ASSEMBLY DRAWINGS
17O 99 PRODUCT COMPONENTS

PARTS
1 Front Half Body 09PuckC_BodyFront1_C_000915 Plastic (ABS) 625 $0.19  $118.75 $0.19 $118.75 Approx. Raw Material Costs
2 Back Half Body 09PuckC_BodyBackl_C_000915 Plastic (ABS) 625 $0.15 $93.75 $0.15 $93.75 Approx. Raw Material Costs
3 Hat 09PuckC_Capl_C_000916 Plastic (ABS) 625 $0.07 $43.75 $0.07 $43.75 Approx. Raw Material Costs
4 Gloves 09PuckC_GlovePlainl_C_000915 Plastic (ABS) 625 $0.02 $12.50 $0.02 $12.50 Approx. Raw Material Costs
09PuckC_GloveSlot1_C_000915 Plastic (ABS) 625 $0.02 $12.50 $0.02 $12.50 Approx. Raw Material Costs
5 Skates 09PuckC_Skatel_C_000915 Plastic (ABS) 1225 $0.02 $24.50 $0.02 $24.50 Approx. Raw Material Costs
6 Spindle 09PuckC_Spindlel_C_000915 Plastic (ABS) 625 $0.02 $12.50 $0.02 $12.50 Approx. Raw Material Costs
7 Stick 09PuckC_Stickl_C_000915 Steel (1010) 625 $055  $343.75 $0.55 $343.75 Approx. Raw Material Costs
8 Base 09PuckC_Basel_C_000916 Acrylic 625 $1.32  $825.00 $1.32 $825.00 Approx. Raw Material Costs
9 Pads 09PuckC_Padl_C_000916 Foam w/ adhesive 2400 $0.03 $72.00 $0.03 $0.00 Approx. Raw Material Costs
10 Tape 600 $0.00 $0.00
MOLDS
101 Front Mold 1 $500.00 $1,900.00
102 Back Mold 1 $0.00 $0.00 Included in the front mold
103 Hat Mold 1 $0.00 $0.00 Included in the front mold
104 Glove Mold 1 $50.00 $650.00
105 Slotted Glove Mold 1 $50.00 $650.00
106 Skate Mold 1 $50.00 $650.00
107 Spindle 1 $50.00 $650.00 Unsure of the size/mold/process used
PROCESSES PROCESS USED HOURS $HR $HR Need to know the qty/hr
Production
Front Half Body Injection Molding 0 $0.00 $0.00 $45.00 $0.00
Back Half Body Injection Molding 0 $0.00 $0.00 $45.00 $0.00
Hat Injection Molding 0 $0.00 $0.00 $45.00 $0.00
Gloves Injection Molding 0 $0.00 $0.00 $45.00 $0.00
Skates Injection Molding 0 $0.00 $0.00 $45.00 $0.00
Spindle Injection Molding 0 $0.00 $0.00 $45.00 $0.00
Stick Water Jet 0 $25.00 $0.00 $75.00 $0.00
Base Lasercutting 0 $0.00 $0.00 $60.00 $0.00
Base CNC 0 $0.00 $0.00 $65.00 $0.00
Assembly
Parts 8 and 5 Heat Stake 0 $0.00 $0.00 30 $0.00
Parts 4 and 1 Plastic Joining 0 $0.00 $0.00 30 $0.00
Parts 4/1 and 2 Press Fit
Parts 8/5 and 1 Plastic Joining 0 $0.00 $0.00 30 $0.00
INSPECTION
Tslot M Gauge
Tslot F Gauge
B-hole Gauge
B-pin Gauge
PROTOTYPE
Parts
1 Front Half Body 09PuckC_BodyFrontl_C_000915 Rapid Prototype 1 $40.50 $40.50 $40.50 $40.50 Approx. Raw Material Costs
2 Back Half Body 09PuckC_BodyBackl_C_000915 Rapid Prototype 1 $34.00 $34.00 $34.00 $34.00 Approx. Raw Material Costs
3 Hat 09PuckC_Capl_C_000916 Rapid Prototype 1 $14.60 $14.60 $14.60 $14.60 Approx. Raw Material Costs
4 Gloves 09PuckC_GlovePlainl_C_000915 Rapid Prototype 1 $4.30 $4.30 $4.30 $4.30 Approx. Raw Material Costs
09PuckC_GloveSlotl_C_000915 Rapid Prototype 1 $3.90 $3.90 $3.90 $0.02 Approx. Raw Material Costs
5 Skates 09PuckC_Skatel_C_000915 Rapid Prototype 2 $3.50 $7.00 $3.50 $0.04 Approx. Raw Material Costs
6 Spindle 09PuckC_Spindlel_C_000915 Rapid Prototype 1 $3.50 $3.50 $3.50 $3.50 Approx. Raw Material Costs
7 Stick 09PuckC_Stickl_C_000915 Steel (1010) 1 $0.55 $0.55 $0.55 $0.55 Approx. Raw Material Costs
8 Base 09PuckC_Basel_C_000916 Polycarbonate 1 $0.00 $0.00 $0.40 $0.40 Approx. Raw Material Costs
9 Pads 09PuckC_Pad1_C_000916 Foam w/ adhesive 4 $0.03 $0.12 $0.03 $0.00 Approx. Raw Material Costs

Proto total $108.47

o

$2,367.47 $6,084.91

12



Section 4i Manufacturing
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Section 4.11 Base
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AML TECHNICAL DATA PACKAGE

MANUFACTURING

Drawing Number Assembly Drawing Reference Number

09PuckC_Basel_C_000916 7

Part Description

Function: This part functions as the base on which the Puckman assembly will rest. The b
will keep the body upright and be a stable platform for the stick to rest on and the skates to
to.

Material: Acrylic

Number Required: 600

Assogated Calculation: N/A

Make or Buy Component: Make

ase
attach

Proposed Manufacturing Process Plan

Description: The base will be cut out using the laser cutter and details milled out with the H

CNC Mill

Primary Process: CNC Milling
Justification: Material andquantity.
Machine Tool: Haas CNC Machinand Pinnacle 40 Watt Laser System

Type of Tooling:
Manufacturing Method: CN@illing & Laser Cutting
Associated Calculations:
Speed and Feed: TBD
Shrinkage Allowances: N/A
Draft Angles: N/A

Notes:
After machining the bases with CNC, the large acrylic sheet will be laser cut into individual

aas

pases.

15



Critical Tolerance Issues and Drawing Reference Number(s) with Noted Tolerances
0.1250 stick slot width~N 0.0050 tolerance
001250 skate slot width N 0.0050 tolerance

0.1250 skate hole diameter N 0.0050 tolerancle

Surface Finishing Requirements
Remove any flash from cutting / milling procedures.

Tools, Tooling and Fixture Drawing Number(s)
TBD

Quality Control Process

Cutting slots and holes will be inspected visually for defects.
To ensure fitting tolerams a master skate and a master stick part will be assembled with the base tq
ensure correct fittings.

CAD & CAM File Names/Location
09PuckC_Basel C 000916

Material Resource Planning

Production Material:Acrylic

Sheet Size: 86 x 406 x 0.5606
# Sheets needed: 2

Budget Allocation

2 sheets * $401.47 per sheet = $802.94
Parts will be machined with the AML Haas CNC machine by team members for $0 per hour labor and
machne costs.

Responsible Team Member(s) Date
Michael S. Popp 10/13/09

16
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Process Setup and Operation Sheet

Part 09PuckCBasel C 000916
Process CNC Mill
Tools 1/ 806 end mill double fluted, 1/ 8
Setup
Machine Tool Haas CNC Machine
Order Quantity 600
Material Sheet of Acrylic
Tool TBD
Part Ruroff Date/Name  TBD
Process
1. Mi | | both the skate and stick slots with
2. Drill the 4 holes for the stake insertion pins.
3. Flip the shet over in the CNC machine.
4. Counter bore the 4 skate holes with the 1
5. Laser cut the acrylic sheet into individual bases.

Quiality Control

100% inspection as follows:

Surface finish will be visually inspected for surface defects.
Excess lash will be removed from all parts.

To ensure fitting tolerances, a master skate and a master stick part will be assembled with
each finished base.

18



This represents the technical data
package for machining thgrocess
fixture for the base
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This represents the process and
operation sheet for machining the
process fixture for the base.
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Section 4.2 Body(Front)
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AML TECHNICAL DATA PACKAGE

MANUFACTURING

Drawing Number Assembly Drawing Reference Number

09PUCKC_Bod§rontl_C_000915 1

Part Description
Function: The body front functions as half of the body which will hold the arms and legs as
as the spindle and tape.
Material: ABS
Number Required: 600

Associated Calculation:N/A

Make or Buy Component: Make

Proposed Manufacturing Process Plan
Description: This section outlines the primary manufacturing process of injection molding.

Primary Process:Plastic Injection Molding
Justification: Material and order quantity
Machine Tool: Aurburg 40ton plastic injection molding machine
Type of Tooling:
Manufacturing Method: Plastic Injection Molding
Associated Calculations:
Speed and Feed: TBD
Shrinkage Allowances: TBD
Draft Angles: 2 degrees

Notes:

well
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Critical Toleran ce Issues and Drawing Reference Number(s) with Noted Tolerances

0.125 inch pin diameter to fit with 09PuckC_BodyBackl C_000915, tolerance = + 0.005 inches

0.25 inch hole diameter to fit with 09PuckC_GlovePlainl_C 000915, 09PuckC_GloveSlotl C 000
and ®PuckC_Skatel C 000915, tolerance = + 0.005 ineBdX)0 inches

D15,

Surface Finishing Requirements

Remove any excess flash from the molding process.

Tools, Tooling and Fixture Drawing Number(s)

Quality Control Process

0.25 inch gaugein diameteffor the T-slots
0.125 inch pin gauge diameter for the hole diameter

CAD & CAM File Names/Location

09PUCKC_BodyFrontl_C_000915

Material Resource Planning

Production Material:ABS

Part Volume: 4.05ih

Density:0.0375 Ib/ir?
4.05°0.0375600=91.11b

Correction Factor: 1.2*91.1 =109.4 Ib

Budget Allocation

600 pieces x $0.19 = $114.00 (estimated raw material cost)

Responsible Team Member(s)

Stephen Roller

Date

09/30/2009

23
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AML TECHNICAL DATA PACKAGE

MANUFACTURING

Drawing Number Assembly Drawing Reference Number

09PUCKC_BodyMold1_C_000915

Part Description
Function: Plastic Injection mold for frorind backody piece

Material: Aluminum
Number Required: 1
Associated Calculation:N/A

Make or Buy Component: Make

Proposed Manufacturing Process Plan
Description: Mold will be CNC milled and then polished

Primary Process:CNC Milling
Justification: Quality, accuracy, and material
Machine Tool: CNC Mill

Type of Tooling:
Manufacturing Méhod: CNC Milling
Associated Calculations: N/A
Speed and Feed: Refer to CAM file
Shrinkage Allowances: TBD
Draft Angles: 2 degrees

Notes:

Mold consists of male and female dies.
Front and back body halves will be combined into one mold.
Fordetails on component construction processes, see CAM files.

25




Critical Tolerance Issues and Drawing Reference Number(s) with Noted Tolerances
Al'l tolerances need to be N.0O050

Surface Finishing Requirements
The mold must be polished.

Tools, Tooling and Fixture Drawing Number(s)

Refer to CAD & CAM files

Quality Control Process

Measure all critical dimensions with CMM

CAD & CAM File Names/Location

Material Resource Planning

Aluminum Stock available in AML
Pins, Ear Plates, DowslEjector Pin Plates, etc.

Budget Allocation

$500 for both Mold Plates

Responsible Team Member(s)

Date

Kyle Mattson 10-18-09
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Process Setup and Operation Sheet

Part 09PuckC_BodyFrontl_C_000915
Process Plastic Injeabn Molding

Setup

Machine Tool Arburg Injection Molder

Order Quantity 600

Material ABS

Tool Body Mold

Part Ruroff Date/Name TBD

Molding Conditions

Shot Size TBD
Melt Temp TBD
Mold Temp TBD
Screw Speed TBD
Back Pressa TBD
Shot Size TBD
Ram Speed TBD
Injection Pressure TBD
Pack/Hold Pressure TBD

Quiality Control
100% inspection as follows:

Surface finish will be visually inspected for surface defects.
Excess flash will be removed from all parts.

27



Section 4.3 Body(Rear)
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AML TECHNICAL DATA PACKAGE

MANUFACTURING

Drawing Number Assembly Drawing Reference Number

09PuckC_BodyBackl_©000915 2

Part Description

Function: The body back functions as halffthe body which will hold the arms and legs as we
as the spindle and tape.

Material: ABS
Number Required: 600
Associated Calculation:N/A

Make or Buy Component: Make

Proposed Manufacturing Process Plan

Description: This section outlinethe primary manufacturing process of injection molding.
Primary Process:Plastic Injection Molding
Justification: Material and order quantity
Machine Tool: Aurburg 40 ton plastic injection molding machine
Type of Tooling:
Manufacturing Method: Rstic Injection Molding
Associated Calculations:
Speed and Feed: TBD
Shrinkage Allowances: TBD
Draft Angles: 2 degrees

Notes:
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Critical Tolerance Issues and Drawing Reference Number(s) with Noted Tolerances
0.125 inch hole dianter to fit with 09PuckC_BodyFrontl C 000915, tolerance = + 0.005 inches

Surface Finishing Requirements
Remove any excess flash from the molding process.

Tools, Tooling and Fixture Drawing Number(s)

Quality Control Process

0.125 inch hole gauge diater for the pin diameter

CAD & CAM File Names/Location

09PUCKC_BodyBackl C 000915

Material Resource Planning

Production Material:ABS

Part Volume: 3.40 th

Density:0.0375 Ib/ir?
3.40:0.0375600 = 76.51b

Correction Factor: 1.2*76.5=91.8 |b

Budget Allocation

600 pieces x $0.15 = $90.00

Responsible Team Member(s) Date

Stephen Roller 10-14-09

3C




Q310N 35MAFH1O SSTINNT :SILON SMA

(@ion ssTvnl STONYHEIT0L

YVIY 41VH ACOE QLsv1d sav

v v

FIHHSNI DINHOIIATOL ¥IV IS SNIY

FahY

i il e o

31



Process Setup and Operation Sheet

Part 09PuckC_BodyBackl C 000915
Process Plastic Injection Moldig

Setup

Machine Tool Arburg Injection Molder

Order Quantity 600

Material ABS

Tool Body Mold

Part Ruroff Date/Name TBD

Molding Conditions

Shot Size TBD
Melt Temp TBD
Mold Temp TBD
Screw Speed TBD
Back Pressure TBD
Shot Sie TBD
Ram Speed TBD
Injection Pressure TBD
Pack/Hold Pressure TBD

Quiality Control
100% inspection as follows:

Surface finish will be visually inspected for surface defects.
Excess flash will be removed from all parts.

32



Sedion 4.47 Spindle
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AML TECHNICAL DATA PACKAGE

MANUFACTURING

Drawing Number Assembly Drawing Reference Number

09PuckC_Spindlel_C_000915 3

Part Description
Function: The spindle functions as the part which will hold the taghen place in the center of
the assembled puck body as wasdhllowing the tape to rotate easily.
Material: ABS
Number Required: 600

Associated Calculation:

Make or Buy Component: Make

Proposed Manufacturing Process Plan
Description: This section otlines theprocess oplasticinjection molding.

Primary Process: Plastic Injection Molding
Justification: Material and orderugntity.
Machine Tool: Arburg 40 ton plastic injection molding machine.
Type of Tooling:
ManufacturingMethod: Plastic Injection Molding
Associated Calculations:
Speed and Feed: TBD
Shrinkage Allowances: TBD
Draft Angles: 2 degrees

Notes:
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Critical Tolerance Issues and Drawing Reference Number(s) with Noted Tolerances
1. 02u5t0ero di ameter with tolerance N .0050 for

Surface Finishing Requirements
Remove any excess flash from the molding process. Visually inspect parts for surface defects.

Tools, Tooling and Fixture Drawing Number(s)

TBD

Quality Control Process
Surface finish will be visually inspected for surface defects.
To ensure fitting tolenace, the spindle will be assembled with a standard tape roll to ensure a no slip

CAD & CAM File Names/Location
09PuckC_Spindlel_C_000915

Material Resource Planning

Production Material:ABS

Part Volume: 0.35 th

Density:0.0375 Ib/ir?

0.35*.0375600 = 7.875lb

Correction Factor: 1.2*7.875 = 9.45 Ib ~ 10.0lb

Budget Allocation
10.01b * $1.20 per Ib = $12.00 (estimated raw material cost
Team members will produce parts at $0 per hour labor.

Responsible Team Member(s) Date
Michael S. Popp 10/12/09
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AML TECHNICAL DATA PACKAGE

MANUFACTURING

Drawing Number Assembly Drawing Reference Nmber

09PUCKC_AxeMold_C_000915

Part Description
Function: Plastic InjectiorMold used to create spindle that tape rests on.

Material: Aluminum
Number Required: 1
Associated Calculation:N/A

Make or Buy Component: Make

Proposed Manufacturing Process Plan
Description: The Mold will be CNC milled and then polished.

Primary Process:CNC Milling
Justification: Quality, accuracy, and material
Machine Tool: CNC Mill

Type of Tooling:
Manufacturing Method: CNC Mill
Associated Calculation®/A
Speed and Feed: Refer to CAM file
Shrinkage Allowances: TBD
Draft Angles: 2 degrees

Notes:
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Critical Tolerance Issues and Drawing Reference Number(s) with Noted Tolerances
Al'l tolerances need to be N.0O050

Surface FinishingRequirements
The mold must be polished.

Tools, Tooling and Fixture Drawing Number(s)

Refer to CAD & CAM files

Quality Control Process

Visual Inspection

CAD & CAM File Names/Location

TBD

Material Resource Planning

Aluminum stock availablen AML
Pins, Ear Plates, Dowels, Ejector Pin Plates, etc.

Budget Allocation

$50 for 30x30 mold

Responsible Team Member(s) Date

Kyle Mattson 10-18-09
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Process Setup and Operation Sheet

Part 09PuckC_Spindlel_C_000915
Process Plastic Injection Molding

Setup

Machine Tool Arburg40 Ton Injection Molder
Order Quantity 600

Material ABS

Tool Spindle Mold

Part Ruroff Date/Name TBD

Molding Conditions

Shot Size TBD
Melt Temp TBD
Mold Temp TBD
Screw Speed TBD
BackPressure TBD
Shot Size TBD
Ram Speed TBD
Injection Pressure TBD
Pack/Hold Pressure TBD

Quiality Control

100% inspection as follows:
Surface finish will be visually inspected for surface defects.
Excess flash will be removed from all parts.

Spndle will be assembled with standard tape roll will be checked to ensure
Asnugo fit.
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Section 4.5 Stick
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AML TECHNICAL DATA PACKAGE

MANUFACTURING

Drawing Number Assembly Drawing Reference Number

09PuckC_Stickl_C_000915 5

Part Description
Function: The stick will be hel in the glove and be used to cut the tape.

Material: Steel1010
Number Required: 600
Associated Calculation:

Make or Buy Component: Make

Proposed Manufacturing Process Plan
Description: This section outlines the preliminary manufacturing pssaaf abrasive
water jetcutting the stick and then CNC milling thielges on the blade of the stick

Primary Process: Abrasive Water Jeand CNC Mill
Justification: Material, speed, size, and complexity
Machine Tool: Abrasive Water Jet (AWJ) Machirmend Haas CNC Mill

Type of Tooling:
Manufacturing MethodAbrasiveWater Jet
Associated Calculains:
Speed and Feed: ~0.5 inches per second (nozzle speed)
~1400 mph (water speed coming out of the nozzle)
Shrinkage Allowances: N/A
Draft Angles: N/A

Manufacturing MethodCNC Mill
Associated Calculains:
Speed and Feed: TBD
Shrinkage Allowances: N/A
Draft Angles: N/A

Notes:Only part of the overall assembly that will be manufactured using the abrasive water
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../CAD%20Files%209-22-09/Puckman%20CAD/Assembly,%20Components,%20and%20Drawings/09PuckC_Stick1_C_000915.SLDDRW
http://mfg.eng.rpi.edu/aml/guide/awj.html

Critical Tolerance Issues and Drawing Reference Number(s) with Noted Tolerances
Stick must fit into glove09PuckC_GloveSlotDetailedl C _011(R&ference Number 7
Stick must also fit into bas@9PuckC Basel C_ 0009R&ference Number 1

Surface Finishing Requiremeits
Must grind the excess material left by the lead in and lead out function of the water jet cutting path.
Must grind the top end of the stick used to cut the tape to a sharp thin point.

Tools, Tooling and Fixture Drawing Number(s)

Quality Control Process

Testing each stick once the cutting and surface finishing process is complete to see if it can succes
and easily cut a piece of tape.

sfully

CAD & CAM File Names/Location

Material Resource Planning

Purchase 2 sheets of steel 100lGX 7 2 0

Budget Allocation

600 sticks X $0.38 in water jet cost per stick = $228
600 sticks X $0.55 in material (stainless steel sheets) per stick = $330
Total cost of material and manufacturing process$558

Responsible Team Member(s) Date

William Wang 10/14/2009
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../CAD%20Files%209-22-09/Puckman%20CAD/Assembly,%20Components,%20and%20Drawings/09PuckC_Base1_C_000916.SLDDRW
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Process Setup and Operation Sheet

Part: 09PuckC_Stickl_C_000915
Setup

Machine Toal Abrasive Water Jeind Haas CNC Mill
Order Quantity600

Materiat Steel1010

Tool:1/ 8 0 t a%peadrmildloulflesflGted

Part Ruroff Date/Name TBD

Process:
1. Use Abrasive Water Jet to cut out thelioe of the sticks
2. Set up sticks in milling fixture
3. Run CAM program to mill ridges on blade of stick
Quiality Control

100% inspection as follows:
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../CAD%20Files%209-22-09/Puckman%20CAD/Assembly,%20Components,%20and%20Drawings/09PuckC_Stick1_C_000915.SLDDRW

This represents the technical data
package for machining the process
fixture for thehockey stick
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This represents the process and
operation sheet for machining the
process fixture for the hockey stick.
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Section 4.6/ Hat
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AML TECHNICAL DATA PACKAGE

MANUFACTURING

Drawing Number Assembly Drawing Reference Number

09PuckC_Cap_C_010916 11

Part Description
Function:
The cap serves as an aesthpiéceto complete the ensemble of Puckman. The cap 4
helps to keep the axle that the roll of tape rests on to stay in the slots.
Material:
ABS Plastic
Number Required:
600
Associated Calculation:
N/A
Make or Buy Component:
Make component

AlSO

Proposed Manufacturing Process Plan
Description: This section outlines the process of plastic injection molding of the cap.

Primary Process:Plastic Injection Molding

Justification: Material allows for high fatigue and aesthetics. Process is most cost effective
detail oriented
Machine Tool: Arburg Injection Molder

Type of Tooling:
Manufacturing Method: Plastic Injection Molding
Associated Calculations
Speed and Feed: TBD
Shrinkage Allowances: TBD
Draft Angles: 2 degrees

Notes:

and
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Critical Tolerance Issues and Drawing Reference Number(s) with Noted Tolerances

Surface Finishing Requirements
Mold will be polished

Tools, Toolng and Fixture Drawing Number(s)

Quality Control Process

Visual inspection, Test Fit

CAD & CAM File Names/Location

Material Resource Planning

Red Dyed ABS available in AML

Budget Allocation

$0.07 each, $200.00 dor 30x30mold, $242.00 T

Responsible Team Member(s) Date

Kyle Mattson 10-14-09
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Part
Process

Setup

Machine Tool

Order Quantity

Material

Tool

Part Ruroff Date/Name

Molding Conditions

Shot Size

Melt Temp

Mold Temp

Screw Speed

Back Pressure
Shot Size

Ram Speed
Injection Pressure
Pack/Hold Pressure

Quiality Control

Process Setup and Operation Sheet

09PuckC_Capl_C_010916
Plastic Injection Molding

ArburgInjection Molder
600

ABS

Body Mold

TBD

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

100% inspection as follows:

Surface finish will be visually inspected for surface defects.
Hat will be assembled with Body(front)/ Body(rear) assembly and will be

checked

to ensure fisnugo fit.
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Section 4.7i Hands
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AML TECHNICAL DATA PACKAGE

MANUFACTURING

Drawing Number Assembly Drawing Reference Number

09PuckC_GloveDetailedl_C_011012 11

Part Description

Function: Decorative hand for aesthetic purpases
Material: ABS

Number Required: 600

Associated Calculation:N/A

Make or Buy Component: Make

Proposed Manufacturing Process Plan

glove.

Description: This section outlines the primary manufacturing process of injection molding fo

Primary Process:Plasticlnjection Molding
Justification: Materialand order quantity
Machine Tool: Aurburg 40 ton plastic injection molding machine

Type of Tooling:
Manufacturing Method: Plastic Injection Molding
Associated Calculations:
Speed and Feed: TBD
Shrinkage Allowances: TBD
Draft Angles: 2 degrees

Notes:

r the
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Critical Tolerance Issues and Drawing Reference Number(s) with Noted Tolerances
Peg fitting size to fit with 09PuckC_BodyFrdntC 000915

Surface Finishing Requirements

Remove anyxcess flash from the molding process. Visually match parts to master standard for surf

defects.

ace

Tools, Tooling and Fixture Drawing Number(s)

Quality Control Process
Visually inspect surface finish for defects.

CAD & CAM File Names/Location

Material Resource Planning

Production Material:ABS

Part Volume: 0.36 ih

Density: 0.0373b/in®

0.36*0.0375*600 =8.101b

Correction Factor: 1.8:10=9.721b ~ 10Ib

Budget Allocation
101b * $1.20 per Ib = $12.00 (estimated raw material cost)

Responsible Team Member(s)
Christopher D. Brown

Date
10/14/09
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AML TECHNICAL DATA PACKAGE

MANUFACTURING

Drawing Number Assembly Drawing Reference Number

09PUCKC_GlovesMold_C_000915

Part Description
Function: Plastic InjectiorMold used to create gloves for assembly

Material: Aluminum
Number Required: 1
Associated Calculation:N/A

Make or Buy Component: Make

Proposed Manufacturing Process Plan
Description: The mold will be CNC milled and then pshed.

Primary Process:CNC Milling
Justification: Quality, accuracy, and material
Machine Tool: CNC Mill
Type of Tooling:
Manufacturing Method: CNC Mill
Associated Calculations: N/A
Speed and Feed: Refer to CAM files
Shrinkage Allowance TBD
Draft Angles: 2 degrees

Notes:

Mold consists of male and female dies.
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Critical Tolerance Issues and Drawing Reference Number(s) with Noted Tolerances
Al'l tolerances need to be N.0O050

Surface Finishing Requirements
The moldmust be polished.

Tools, Tooling and Fixture Drawing Number(s)

Refer to CAD & CAM files

Quality Control Process

Visual Inspection

CAD & CAM File Names/Location

Material Resource Planning

Aluminum stock available in AML
Pins, Ear Plates, @vels, Ejector Pin Plates, etc.

Budget Allocation

$50 for 30x30 mol d

Responsible Team Member(s) Date

Kyle Mattson 10-18-09
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Process Setup and Operation Sheet

Part 09PuckC_GloveDetailedl_C 011012
Process Plastic Injectim Molding

Setup

Machine Tool ArburgInjection Molder

Order Quantity 600

Material ABS

Tool Gloves Mold

Part Ruroff Date/Name TBD

Molding Conditions

Shot Size TBD
Melt Temp TBD
Mold Temp TBD
Screw Speed TBD
Back Pressure TBD
Shot Size TBD
Ram Speed TBD
Injection Pressure TBD
Pack/Hold Pressure TBD

Quiality Control
100% inspection as follows:

Surface finish will be visually inspected for surface defects.
Excess flash will be removed from all parts.



AML TECHNICAL DATA PAC KAGE

MANUFACTURING

Drawing Number Assembly Drawing Reference Number

09PuckC_GloveSlotDetailedl_C_011012 12

Part Description

Function: Hand to hold the tapeutter hockey stick.
Material: ABS

Number Required: 600

AssociatedCalculation: N/A

Make or Buy Component: Make

Proposed Manufacturing Process Plan

glove.

Description: This section outlines the primary manufacturing process of injection molding fo

Primary Process:Plastic Injection Molding
Justification: Materialand order quantity
Machine Tool: Arburg 40 ton plastic injection molding machine

Type of Tooling:
Manufacturing Method: Plastic Injection Molding
Associated Calculations:
Speed and Feed: TBD
Shrinkage Allowances: TBD
Draft Angles: 2degrees

Notes:

r the
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Critical Tolerance Issues and Drawing Reference Number(s) with Noted Tolerances
Peg fitting size to fit with 09PuckC_BodyFrdntC 000915

Surface Finishing Requirements

Remove any excess flash from the molding processually match parts to master standard for surface

defects.

Tools, Tooling and Fixture Drawing Number(s)

Quality Control Process

Visually inspect surface finish for defects.

CAD & CAM File Names/Location

Material Resource Planning

Production Mé#erial: ABS

Part Volume: 0.39 ih

Density: 0.0373b/in®

0.39v0.0375*600 =8.775Ib

Correction Factor: 1.8:10 =10.53 |1b ~ 1ib

Budget Allocation
111b * $1.20 per Ib = $13.20 (estimated raw material cost)

Responsible Team Member(s)
Christopher DBrown

Date
10/14/09
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