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Product development process




Good design

~ Impact on Closed-loop economy

~Internet-readiness




Good design

Design satisfies requirements.
Will the final product be good
enough?

~ Impact on Closed-loop economy

~Internet-readiness




Good design

o Final success also
depends on
o Materials selected

o Manufacturing
practices

o Distribution practices

~ Impact on Closed-loop economy

~Internet-readiness
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Bill Of Materials (BOM)

A structured list of the
materials, parts,

assemblies and their
respective quantities
that define a product.




Ladder-back
chair

From Krajewski & Ritzman, “Operations Management”, 6™ Edition, Prentice Hall



BOM:
Subassemblies and components

=

‘ Ladder-back chair

Ladder-back

Ladder-back .. Subassembly (1)

chair

Seat-frame sl
boards (4)




Bill Of Materials

Item [Sub- Intermediate |Purchase |Units |Cost Source
No |assembly Items (%)
1 |Seat Seat frame (1) Seat| 4 |0.55 |USA
subassembly frame
(1) boards
Seat cushion| 1 |1.56 |India
2 |Ladder-back Back legs| 2 [0.45 |(China
subassembly
(1) Back slats| 4 |0.35 |China
3 Frontlegs| 2 |1.10 |[USA
4 Leg supports| 4 |0.35 |[USA




BOM in your project
N
o Develop BOM
o determine components
o determine subassemblies
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Prototype7

When?

What?
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Prototyping (Why?)
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Demonstrate Milestones!




Prototyping (What?)

Sketches

Drawings

Physical

Simulations




Prototype vs Final design

[ How and why is

your prototype
different from the
 final product?




Prototyping (How?)

Prototype
fabrication

Authofity

Integrate




200 dollars Per site

For local
expenditure




Operation sheet

DARVIC INDUSTRIES
OPERATION SHEET
PART NAME: Thiuiciod Shilt 1340 Cold Rollad Steal Part No. 7368-26710
CUTTING SPEED DEPTH OF
OFER.|  NAME OF OPERATION | MACH. CUTTING TOOL FEED cur REMARKS
NO. TOOL ftimin rpm wor Inches
Engine
10 Face ena of bar Lathe 170 458 Hand Use 3w Univarsal chuck
20 Canter Dnill End . Combmnation center drid 50 Hand
Cutoff 3% To prevent ahatienng, keep
20 ut oft o . Parting 1oof overhang of wors and tool
langth 120 58 Hand a1t a minmum and feed
steadily. Uso lubricans.
Bafora raplacng pan n 3{aw
RH lucng tool (R} max >
40 Face w0 langth . . 120 458 Hand chuck, scribe a Ing
(ol rafus pont) (Fy. marking the 34 inch kgt
50 Canter Drill £nd . Combination center anill 50 Hang
D D ceman; RH ¢ tool 120 | (oass | v ooes| i oe
501 . urmeng too ¢ 1
b o turn ‘Sgg Semeter, meryall radiss pont) o | e | cozal i o7
and face ahculder
Remove and replace end RBH 100ls
70 | forend and twm Hrs . (R smas raius poing | 120 | (SR L S o
PR (F1 Round nose 100 Lol : ‘
80 Produce 45*chamfar . FiH round nose oot 120 458 Hang :g mex
{1) Swivel compound rest to 30
degreea.
121 Sat tood with thread gage.
{3} Whaen tool touches outsise
90 Cut % - 14 NF-2 thread & Threading tool 60 208 (R} .004 diamtar of work sat cross sida 10
.00 zor0.
{2} Depth of cut for roughing « 004,
B} Engage thread disl mdicator on
ony ke
16} Depth of cut tor finishing = 001
Usa compound rest
Ramove burs and shar
adges o . Hand file )




OPERATION SHEET
CUTTING SPEED DEPTH OF
OFER.|  NAME OF OPERATION | MACH| CUTTING TOOL FEED cur REMARKS
NO. TOOL ft/min rpm ipr Inchos
Engine
10 Foce ond of bar Lathe 120 458 Hand Use 3w Universal chuck
20 Canter Drill End . Cambmnation center drid 50 Hand
Glinott 3& To prevent ahatternng, keep
20 o . Parting 160l overhang of work and tool
langth 120 b ad Hend ata minmum and feed
steadily. Uso lubricans.
Bafora raplacng pan n 3{aw
RH lycng tool (R} max.
40 Face 10 langth . : 120 458 Hand chuck, scribe @ ina
(el taus pontd (Fp marking the 33 Inch kngth.
50 Canter Drill £nd . Combination center il 150 Hing

Rawwvuu‘dmplag;?-w 120 w458 | Ry cossl R 057
70 Tor and and tum - (R] {smad radkus painty s ”
i B73 (F} Round nose 1ol 160 {1611 | (F) .0029| (F) 005
80 | Produce a5*<charmfer = BH round nose 100t 120 458 Han :'F‘)’ Mex.
{1 Swivel compound rest to 30
degrees.
121 Sat too! with thread gage.
13} Whaen 100l touches outsise
90 | Cut §-14 NF-2 thread . Thresding toal 60 208 g"‘gg“ ﬁ‘““mmcw*"”
14} Deplh of cut for roughing « 004
B} Engage thread disl mdicator on
ony kne
16} Depth of cut for finishng = 001
Usa compound rest.
=8
:movo burrs and sharp y file .




System Integration plans
- |

Subassemblies Integration Tools/process
& components steps requirements

Time estimate Testing plans
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Locate manufacturing facilities globally
N

Ecological Skllle.d e Political Proximity to
: motivated "
issues stability markets
workforce

Managing | Local
Proximity to Transportation operations infrastructure,

suppliers costs (norms, laws &
culture) regulations

Proximity to Utilities, taxes,
corporate HQ and other costs




In your final report

| ldentify manufacturing processes

" Identify manufacturing location(s) |

| Provide rationale

| State advantages

[ State areas of concern (if any)
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Inputs to MRP

Bill of Materials, product design

lead times, order policy

on-hand inventory ... What to produce and when




Material requirements planning

(MRP)

PRODUCT STRUCTURE
Bill of Materials,
product design

INVENTORY RECORDS MASTER PRODUCTION SCHEDULE

lead times, order policy What to produce and when
on-hand inventory ...

Utilizes BOM with MPS requirements, nets out

inventory levels, offsets lead times to issue
reports on:
what, when and how many to order.




MRP Outputs

PRODUCT STRUCTURE
Bill of Materials,
U HEROLE LB ERIDE roduct desian MASTER PRODUCTION SCHEDULE
lead times P g
_ ’ What to produce and when
on-hand inventory ... 1

MATERIAL REQUIREMENTS PLANNING
Compares BOM against MPS requirements, nets out
inventory levels, offsets lead times to issue reports
on: what, when and how many to order.

Purchase Order Work order Reschedule Notices




Material Requirements Planning

INVENTORY RECORDS PRODUCT STRUCTURE
lead times, Bill of Materials, MASTER PRODUCTION SCHEDULE
on-hand inventory ... product design What to produce and when

WHAT WE REQUIRE

Compares BOM against MPS requirements, nets out
inventory levels, offsets lead times to issue reports
on: what, when and how many to order.

Purchasing Manufacturing




Distribution requirements planning

Some project groups also have to consider this

Retail (mumlminlmis
ol T T

i

HENE N
Distribution

centers

Plants
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From: Krajewski & Ritzman, “Operations Management”
gth Edition, Prentice Hall
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