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Summary

Tekdata is a provider of engineering and
manufacturing services dealing primarily
with sheet metal

Frequent retrieval of sheet metal in
production

A automated retrieval system could increase
storage space and expedite the process of
retrieving and storing raw materials.
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Outline

Samer Abughannam
Introduction, Information Gathering, Functional Analysis

Antonio Pagano
Racking System and Skid

Mathieu Poitras
Horizontal Movement

Arman Oduncuoglu
Vertical Movement and Inventory

Jean-Simon Lavallée
Manipulator

Antonio Pagano
Return on Investment, Net Present Value, Conclusion
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Planning

Primary goal in planning the study was to

follow Value Engineering Job Plan:
Information Gathering
Functional Analysis
Creattvity Sessions
Evaluation of Ideas and Proposals
Recommendations

Conclusion
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Information Gathering

Current Storage System
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Information Gathering

4 Visit to Tekdata’s production facility

Constraint Value

Support weight of sheets 7000lbs

Allow to fit different size sheets Width: 3’ or 4’
Length: 8, 107,
12°
Thickness:
varying

Take advantage of the entire height of the facility 24

Be completely automated

Have a standardized skid/shelving system

Comply with CSST health and safety rules

Two rows of racking, serviced by one manipulator
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Functional Analysis

Need expressed in terms of functions and not

solutions

Three types

- Basic or Service function

- Secondary or technical support
- Constraint

Functions described with an active verb +
measurable noun. E.g.:
Store sheet metal, ensure safety, etc



. T McGill
Functional Analysis

- Intuitive Research - Environmental Analysis

Blafrdain the quality of
the products and
saticfactiom

Execute oxder Clients Ename Safety
Allowr mairden e

Mowe, Store, locate,
maird ain uererdory
level

Increase capacity Second
Reduce loss space marupulator Prowide 4c ¢ essibility
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Functional Analysis

Sequential Analysis
Sequence of Activities  Function Verb Function noun
Control system Send order
System Receive order
System Move table
Table Locate skid
Manipulator Retrieve skid
System Return table to original position
Manipulator 2 remove/add metal sheets
System Move to same skid location
Manipulator Store skid
Table returns Return to original position
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Automate storage
and retrieval of
sheet metal in a
safe, reliable, and
efficient manner
Increase capacity
of storage room
Decrease required
labour and time

—>

Offer Storage

Receive info

=P

Receive material

Move vertically

—

Store sheet metal

Locate final
location Move Horizontally
Move to final Stop at right
location position

Retrieve sheet
metal

>

Operate system

Transfer bulk

material to shelf [ |

Grab material

Locate target
location

Push Material

Move to target
location

Remove metal

Move horizontally

Move vertically

—>; Stop at correct
from shelf position

,| Moveto Pull Material
destination

Update inventory |

automatically

Grab material

P
Track received

Receive
command

sheets

Track retrieved

sheets

Ensure safety

Limit access to
certain area

Secure material
in place

Yy

Ensure efficiency

Stop in case of
emergency

Handle loading

Fall safe

Reduce cycle
time

Reduce travel
time

Ensure reliability

Reduce labour
requirements

Reduce retrieval
time

Protect
equipment

Ensure
repeatability

Minimize
downtime

Ensure early
maintenance

Allow visual
inspection

Facilitate
cleaning
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Creativity Sessions

Implemented in two ways:

Creativity Sessions with client

Creativity Sessions among group members
Brainstorming

Creativity was not limited

Support all effort
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Creativity Sessions: Outcome

Creativity Session Outcomes:

Concepts generated to meet specific
functions

Concepts from each of the steps were
combined to form full model concepts

Attention to compatibility
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Racking System: Derived from current pallet storage
systems equipped with C-Channels
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Racking System and Skid

Skid Design: Manufacturability, Reliability, Packaging

bes | 56,00 :J‘
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Evaluation Criteria

Value of concepts is compared based on the
following weighted criteria such as:

Simplicity

Reliability

Accuracy

Safety

Low Maintenance

Manufacturability

Time saving
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Move Horizontally

Wheels on the ground and Rack and pinion System
electric drive

Advantages:
Precision
Disadvantages:
Advantages: Expensive
Simple Complex Manufacturing
Cheap

Use of ground
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Cost/Merit Comparison

Horizontal movement
Concept 1 Concept 2
o . Shaft/motor, Wheelg Rack and pinion
Criteria Weight on ground system
Simplicity 8 10 7
Reliability 8 9 9
Accuracy 10 7 8
Safety 9 9 9
Low Maintenance 7 9 8
Time Saving 9 9 8
Manufacturability 10 10 7
L, Sl 87
Cost $ 1,700'$ 2,775
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Cost/Merit Comparison

Horizontal movement
3000

2500 /

2000 /

1500 /
== Shaft/motor, wheel on ground
—fli— Rack and pinion system

1000 //

500 /

0] 100 200 300P0int5 400 500 600

Cost
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" "Move Vertically

Rack and pinion Hoist and cables Chain and sprocket

system

sprockets

Geared Motor

system

ofal [h
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1

Manipulator

Wheels in Guides

|
|
|
| |
| |
| |
| |
= &

Advantages:
Easy to apply

chains

manipulater

motors

Advantages: Advantages:
Low-maintenance Conventional Stationary motors
Accuracy )

Reliab. / Repeat. Disadvantages: Dlsadvan.tages:.

Disadvantages: Slow Stre.tchlng chain
Production cost Mainteganeg " i

Accuracy Accuracy
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Cost/Merit Comparison

Vertical Movement
Conceptl Concept 2 i Conce pt3
o . Raock and , ,
Criteria Weight - i Hoist i Chain system
Pinion
Simplicity 3 9 7 6
Reliability 3 10 7 7
Accuracy 10 g 7 3]
Safety : 9 : :
Low Maintenance 7 10 ' 7 8
Time Saving : 8 ; 6 7
Manufacturability 10 9 i 5 ;]
Total e 555 oo a6 | s
Cost S 16,585 | 5 13,600 E- 5 15,200
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Cost/Merit Comparison

Vertical movement

18000
16000
14000
12000 |
10000 |
8000
6000
4000
2000

Cost

—4=—Rack and Pinion

=i Hoist

= Chain system

0 200 400 600

Points
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Locate material/Inventory Control

Industrial Scanner
Advantages:

Cheap $400.
Disadvantages:

Maintaining barcodes

Proximity Sensor

e Advantages
Very cheap
Proximity Simple
Sensor .
Disadvantages

Analog output
Operator dependancy

Digital position information

Operator independent inventory update

Parallel
Install



I(': ROUPE ‘E\LF Mc Gill
TEKDATA

Retrieve material
Functions: grab and pull/push material

Hydraulic gripper Translating table
; ﬁ:ilz path rack

sprocket

hydraulics — hook

’ L-bracket

-------- -
chain path sprocket

<=

Advantages: Advantages:
Fast Fast
Powerful

Disadvantages: Disadvantages:
2 energy sources 2 movements
Complex Expensive

Complex



T B McGill
TEKDATA

Retrieve material
Functions: grab and pull/push material

Chain and hook

system

Advantages:

1 Motion

Simple

Disadvantages:

table

Slower
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Cost/Merit Comparison

Store and retrieve material
Conceptl Concept 2 Concept 3
o . _ Hydraulic Translating
Criteria Weight Chain system | _ :
gripper table

Simplicity 3 10 7 6
Reliability g 9 9 9
Accuracy 10 10 9 9
safety 9 9 9 9
Low Maintenance 8 8
Time Saving 9 8 10 10
Manufacturability 10 10 7 :
O oL | 0SS i 7|
Cost 5 1,460 | 5 2,050 | § 4,010
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Cost/Merit Comparison

Store and retrieve material

4500

4000 |
3500 |
3000 |

2500

Cost

1500 // —— Hydraulic gripper

1000 == Translating table
500

0 200 400 600
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Net Present Value / ROI
A net present value of $30,000

Assumptions:
Yearly time savings: 470 hours

Growth Rate of 3% per annum

Hourly rate of man power: $24.00

Total Cost of $75,000

Cost of Capital : 10%

CCA Depreciation Rate : 30%

Tax Rate : 34%

250 days/year of operation

Assumed 50% improval in storage/retrieval times

ROI: 32% over 10 years (Based on NPV)
Payback: 6.5 years



T McGill

GROUPE
TEKDATA

Cash Flow Projections

Investment Outcome and Cash Flow

$40,000.00

$20,000.00

50.00 T T T T

== Cash Flows

—#—Investment

-520,000.00

Dollars

-540,000.00

-560,000.00

-580,000.00
Time (Years)




l TMcGill
TEKDATA

Conclusion

Value Engineering Job Plan resulted in a concise
design that meets the customers needs while
MINIMIZINg COStS.

The proposed design should be implemented by

Tekdata to minimize future costs and overhead.

Total projected cost of $75,000 1s more than offset by the
present value of saving the device will give.
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