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Disclaimers 31 MUNRO
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Legal Disclaimer: All company names, product names, and service names
mentioned are used for identification purposes only and may be registered
trademarks, trademarks, or service marks of their respective owners. All analyses
are done without participation, authorization, or endorsement of the

manufacturer. Any cost analyses presented in this material are estimates prepared
by Munro & Associates, Inc. from generally available data. Munro & Associates, Inc.
believe these estimates reflect the probable costs. The actual producer did not
supply the data, and therefore the actual costs may differ from these

estimates. Furthermore, Munro & Associates, Inc. extends no warranties with
respect to any information in this document, and shall bear no liability whatsoever
for the use of the information. Copyright © 2015 Munro & Associates, Inc. All rights
reserved. Do not reproduce, distribute, disseminate, photocopy, fax, transmit,
download to a shared database, or otherwise copy, transfer, sell, publish, or send
this material, or any portion thereof, by any means without the express written
permission of Munro & Associates Inc. under penalty of law.

Technical Disclaimer: The goal of this analysis is to establish a should cost value
for manufacturing the vehicle and its sub-systems. These cost totals do not include
tooling, Engineering Research and Development (ER&D), testing and calibration,
logistics, or profit. Manufacturing process assumptions, such as manual assembly
vS. automation or mold cavity numbers, were selected based on an annual volume
of 20,000.
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« The Design Profit® Software is used to provide a detailed cost map analyzing every

subassembly, part, operation, & tool in the manufacturing process.
* The various symbols shown below are used in a hierarchical diagram to quantify &

compare design and manufacturing efficiencies & costs.
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Each symbol is created by
filling out a properties window.
Penalty conditions and other
information related to the
symbol are assigned, in order
to calculate the effect of
handling difficulties on
assembly time.

T~

ﬁ Part Properties
This Symbol i= Contained in: Default Az=zembly
Number: Library Quantity:
Screw 006 Display Install 4 Repeat
]
Name: Symbol Repeat Rate:
Screw 006 Display Instal1 | 100%
Display Ir=1.=II - . .
Description: Library Amount: Unit of Measure:
E EB Screw 008 Display Install 1 Each
13 [3
Actual Time: Dwell: [] Engineered [] service
6.0000 sec v| 9 0.0000 SEC W [] Eye Catching
Material: Weight: Supplier:
(None) 0.0000 Ib
First Ficture LCD Screen Display Fress Cable Investment Cost:  Piece Cost:
Cablz $0.00 5006 9
| Fastener

Does It Have To Move?

Does It Have To Be A Different Material?

SCorng | Fastener

Quality | Multimedia | Categories | Notes | Instructions | Attachments | Custom Fields.

Munre Score: 8 Part / Operator Part / Part
Unstable Part Fight Gravi
Eng Hours Score: 5 L] Unstable Pa L Fignt Graviy
[] Pullapart Complex Motions
Mo Gets Score: 3 [] Handle Carefully [[] Vision Restricted
| Small Part Access Limited
Pick Up Part ] O
@® One Hard [] Fithy Part Operator Dependent
) Two Hands [] Wear Gloves [] Hold Down
| Crane [] unwrap Parts [] Erge Danger
) Mo Handling [] Hazardous Material [] Poka oke lszue
@] Label... Library tem.. | « €) 2 Cancel
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symbols indicates the assemblies, parts, and assembly processes
used to create the above parent assembly. Each of the symbols
below a parent are analyzed in detail. Total costs are then rolled-up
to the parent symbol. The vertical string of symbols on the left
shows the details of each step and work cell in the fabrication
process. The vertical string of symbols on the right shows the
details of each step and work cell in the assembly process.
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The following assumptions were made for the cost analysis:

All processing was documented in the Design Profit software.

All raw material prices are based on quotes and published information.

All manufacturing processes include the man and machine to establish an
hourly cost for the manufacturing work cell for each process and country utilized
In creating the vehicle. These work cell rates are used along with calculation of
cycle time to generate the process costs of components. Machine rates are
developed through an internal model, accounting for all aspects of the primary
and secondary equipment for the process. Operator rates are based on the
specific country, and related industry labor rates. Adjustments are made for the
number of operators in the workcell.

Common/basic components were costed as commodity items. These included:
bearings, seals, fasteners, and electronic components.
Bearings/Seals/Fasteners are compared to numerous costed bills of materials
to establish a purchased price.

Electronic component costs are based on the costed bill of materials on hand,
guote requests, and published information. Component pricing is run through
trend lines to establish a cost for the appropriate targeted volumes.

Machining cycle times are calculated using operations based on speeds and
feeds from the standard machinist handbook.

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 10
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Sales, General, and Administration: Technology | SG&A
Level Mark-Ups

 The SG&A mark-up used for commodity parts is a
flat 3.0% typically used as a standard industry
value. This mark-up accounts for the purchasing §
and handling of commodity parts.

 The SG&A mark-up used for fabricated parts raw
material and processing costs is a variable rate £
based on the technology level associated with the 3 8 13.0%
system. A table of the standard percentage mark- = 2 14'02/0
ups is shown to the right. Low technology is 1(1) 12'802
typical of a system mostly consisting of simple - 12 17.0%
parts, such as basic stampings and injection =y 13 18.0%
molded parts. High technology is typically a t 14 19.0%
system with complex automated assembly, high 15 20.0%
tolerance machined parts, and complex electronic 3 16 21-0;%’
systems, or more standard processes applied to = i; ;ggcﬁ
new applications. Cutting edge is typically a 5 :
system that uses first to market application of an _

advanced technology.

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 11
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Quality Burden (Q Burden) is the additional cost carried by each good product unit,

to account for the actions and materials used to correct defects in parts (as

received or produced) or in production processes. Q Burden is a key component of

the Cost of Quality and may be considered equivalent to failure costs. Q Burden

reflects the variable cost of poor quality. The probability of a defect can be

estimated from industry averages or can be based on company statistics.

Q Burden is calculated by adding the incident and disposition costs for each defect

and multiplying the sum by the probability of a defect occurrence. The incident is

the set of actions that are taken immediately upon the discovery of a real or

suspected defect. The disposition is the actions to deal with the defective

production after the incident.

Q Burden does not include:

« Base overhead associated with the quality organization (the amount required to
assure compliance with industry and customer standards)

* Process documentation generally needed in order to communicate requirements
and standards for production, inspection, and testing

* Inspection and test equipment depreciation and consumables (unless needed for
troubleshooting defective product)

» Defect prevention activity (investment in new equipment, process improvement,
mistake-proofing activities, redesign, lean/six sigma activities, etc.)

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 12
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The die casting material costs and cycle
times are calculated in an internal
parametric based cost estimating sheet,
and outputs are fed into Design Profit to
develop final fabrication costs. Since die
casting is a more material driven
primary fabrication process, the cells to
the right include general dimensional
values and material selections.

15 June 2015

Die Casting Material Costs & Cycle Times

Part Name: Top Plate, Top Plate w/Silicone Bead

Inputs:

Die Casting Inputs:

Height - Tool Draw

Length - Longest

Width - Shortest

Max. Wall Thickness

Weight of Part - Finished

Percent Loss from Machining

Number of Cavities in Tool

MNumber of Die Lock Features

L= - IS = O LW RSN R B

Material Number

Material Name

Abbreviation

Cost (3kg)

Al-95i-3Cu(Fe)

A3E0

$2.27

Outputs to DP:

Die Casting Outputs:

Min. Die Casting Machine

Die Casting Time

Raw Material Weight

e | [ b | =

Material Cost

Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com
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Injection Molding Material Costs & Cycle Times

|Part Name: Vent Body

Inputs:

Injection Moelding Inputs:
MNumber of Injection Shots: (1, 2, & 3}
Weight of Part
MNumber of Cavitizs in Tool
Number of Diz Lock Features
Racyele Offal (1=Yes , 0=No)
Height - Tool Draw
Inputs for Each Injection Fhot:
Injection Procass: (Standard=1 ,
LwCell=2, & Foaming Agent=3)
— 3 Length - Longest {mm)
Width - Shortest (mm)

.. . . . Pareentage of Part Arza Used Based
The injection molding material costs and | _*° |on suse tses ot Leasth x wisia

11 MNominal Wall Thicleness (mm)

[= 0 TR [ 5 EUER AR o

cycle times are calculated in an internal 12 [Material Number
parametric based cost estimating sheet, — [aterial Name Abevation [ Cout Ghy) [OflVabe (g

Polypropylzns (30% glass) BE = GF30 5271 S0.00

and outputs are fed into Design Profit to
develop final fabrication costs. Since
injection molding is a more complex

material driven primary fabrication [T i Mtdng s
process, the cells to the right include g{ﬁfx:@ﬁﬁ?
detailed dimensional values and

material selections.

Outputs to DP:

[T = WY O

Raw Material Weight (lz)
Faw Material Cost

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 14
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The stamping material costs and cycle
times are calculated in an internal
parametric based cost estimating sheet,
and outputs are fed into Design Profit to
develop final fabrication costs. Since
stamping is a more machine driven
primary fabrication process, the cells to
the right include dimensional values
related to stations operating in the
press, along with material selections.

15 June 2015

Stamping Material Costs & Cvele Times

|Part Name: Bottom Cover, Cell Contral

Inputs:
Etamping Inputs:
General Inputs:
1 Etamping Fuality: [Erandard=1, Fine Elanking=2]
2 Farts per Hik [Side by Side Across Press Width)
5 Iakerial Mumber
Elanking Inputs:
Ehape Type: [Formed Zheet=1, Drawn Box=2,
4 Dirawn Cylinder=3]
5 Fart Height - Tool Draw
) wrap Length - Longest
T ‘wrap ‘width - Shartest
& Eheet Thickness
3 Nl.mber of Blanﬂq Hit= [IF UMan = 0]
Picreing Inputs:
0 Mumber of Circular Hales
11 Average Diameter of Circular Holes
12 Mumber of Mon-Circular Holes
13 Total Perimeter of Mon-Circular Holes
14 Nl.mber of P'ierci_nq Hitz= [IF le\:hwn = 0]
Ecnding Inputs:
15 Mumber of Bends
16 Total Length of Bend Lines
17 Nlmbtr of Bt:nﬁq Hitz [If Llnk_n-:hwn = 0]
Flanging Holes Inputs:
15 Mumbaer of Flanged Holes
13 Total Perimeter of Flanged Holes
20 Nl.mber of Flanging Heles Hitz [IF UMan = 0]
Forming Depression Inputs:
21 Mumber of Depressions
22 [Total Perimeter of Depressions
23 MNumber of Farming Depression Hitz [IF Unknown = 0
Deep Drawing Inputs:
24 Dirawn &rea Depth
25 Dirawn Area Length - Longest
26 Dirawen Area wWidth - Shortest
27 Nl.mber of Deep I:Irawi_nq Hikz [IF UMan = 0]

[ Material Mame

[Abbrevistion | Cost[$'kg) |

| Medium Carbon Etecl 1040 - Galvanized

[ A1511040 - Galva] $1.50

Dutputs to DP:

Ftamping Outputs: [Progressive Dic)

Etamping Press

konz

Etamping Cyele Time

Sl

1
2
3
4

Eilank " cight

kg

Material Cost

Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com
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Zone Report Content 2 MUNRO
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Zone Report Outline:

e Zone Information
— Zone Overview
— Zone Executive Summary
« Chapter Information
— Chapter Overview
— Eye Catching Features
— Executive Summary
— Repeating Series of Sets of Costing Detail Pages
« Assembly Details (Set of 3 Pages)
» Part Details (Set of 2 Pages)
« Assembly Process (Set of 2 Pages)
« Appendix Information
— Techlnsights Reports
» Electronic Component Costing Detalls
— Munro & Associates Wire Harness Reports
« Wire Harness Costing Details

« Zones and Chapters are meant to be similar in structure to a system and sub-system breakdown,
however, they may or may not represent specific Original Equipment Manufacturer (OEM) organizations.
For example, the Zone 7: Driveline contains the chapters for Motor, Gear Box and Half Shafts.

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 16
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Data Overview — Executive Summaries 2 MUNRO
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¥
Battery Pack i MUNRO
Summary
Parts 11,254
Fasteners 246
Part Numbers 196
Steps §¢ ﬁQ |
[Fastenings S5,
Right First Time 0200 |
OEM Process Time (Hr. . )_ .88
[Supplier Process " ) \_(b. ) 29.30
Total Weight, 5, | 233.71
Materia VCoT Y
('|oFM_Pr L.‘.es; Cost
Supr jer Process Cost Values
r.. surden Av;:::t;l:in
SG&A
PVIanufacturing Cost*

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost

24 March 2015 Copyright Munro and Associates Inc.® 2015 www.LeanDesign.Com

Executive Summary: Page 1 of 1

15 June 2015 Copyright © Munro & Associates, Inc. 2015

At the beginning of each Zone
report and beginning of each
Chapter, there will be a
Executive Summary page.
This page provides the high
level totals of the Zone or
Chapter, based on the
following detailed data. The
upper part of the summary
table shows typical metrics
totaled from the assembly
and fabrication processes,
including part counts,
operation counts, timing, and
weights. The lower part of the
table shows the total costs
incurred from these
processes.

www.LeanDesign.com 17
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Data Overview — Assembly Details &2 MUNRO
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As the report progresses
through the breakdown

Buss and Sense Asm L MUNRO| hjerarchy of the Chapter,
| — when an assembly is
\HV Battery Module, Asm .
Buss and Sense Asm analyzed, three detalil pages
Assembly Summary . . .
parts % will be provided. The first
Fasteners 0 .
e & page, shown to _the left, is a
Bl 1o high level overview. The top
st ings . .
Ad o 96.82 % left photo is the independent
\ S T assembly, placed on a grid for
:""W"‘g"““g’ 048 a reference perspective. The
aterial Cost** .
S bottom left photo is the
S POt C pvaiablein assembly in location, once it
epo . .
;G&Af _ IS assembled to its parent
anufacturing Cost* . .
;Excludingtoolir!g, ER&D, logistics, and profit margin assembly- The top rlght IS a
24 March 2015 Copyright Munro and Associates Inc.® 2015 www.LeanDesign.Com 1" IISt Of the parent assemblles
_ of this assembly. The bottom

total metrics and costs related
to the completed assembly.

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 18
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Buss and Sense Asm i MUNRO
u an ense S & ASSOCIATES, INC.
Buss and Sense Asm ]
RightFirst OEMAsm. OEM Fab, Time Suppller Asm.  Supplier Fab. Total
Name Qty Fasteners  Parts Steps  Fastenings Time Time (Min) (Min) Time (Min) Time (Min) Welight (kg)
B 19 37 ) 9961 % 0.00 22.00 774 0.16
) 2 2947% 0.00 000 000
3 7 9994% 00 0.00 7.60 001
2 7 9954% 0.00 780 001
10 9990% 0,00 550 760 001
10 99.90 550 7.67 0.01
Y 9982 % %00 [ 0.00
£’ 99.7 27.00 0.05
17 998 0.00 4 14.00 2.10 0.10
E 028 0.00 10.00 000 000
4 96 j 78 50.00 0.0 0.00
[ Buss and Sense Asm 8 ¥
S Jerla.OEMAsm. OEMFab. Suppber Asm. Supplier Fab. Manufacturing
fartL ot Cost Cost Cost Cost QBurden  SGSA Cost
{
Values Available in Report
24 March 2015 Copyright Munro and Associates Inc.® 2015 www.LeanDesign.Com 12

Assembly Details: Page 2 of 3

* Note for large assemblies with many line items this
page could become multiple pages.

15 June 2015

Copyright © Munro & Associates, Inc. 2015

The second assembly detalil
page, shown to the left, is the
detailed breakdown of the
totals for each line item within
the current assembly. The line
items within the breakdown
will include assemblies, parts,
and assembly processes.
This makes these tables
effectively a combined Bill of
Materials (BOM) and Bill of
Process (BOP) for that
assembly. The top table
provides the typical metrics
totaled from the assembly
and fabrication process of
each line item. The bottom
table provides the total costs
incurred from these
processes.

www.LeanDesign.com 19
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Buss and Sense Asm £t MUNRO
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Detailed Summary

Parts 38
Fasteners 0
Part Numbers 17

teps 319
Fastanings 54 )
Right First Time 96.82. __‘
OEM Asm. Time (Min) 4.71
OEM Fab. Time (Min) 0.00

Eupplier Asm. Tims (M. ) | j— 2 25

upplier Fab. Ti. " Min, 2.24

Fom We . kg) | 0.46
B

Q

ase

aria st
-

[or=rT]

¢ ssm. vost

l)E Fab. Cost Values
_,éupplier Asm. Cost Availablein
upplier Fab. Cost Report
Q Burden

G&A
Pﬂanufacturing Cost*

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost

24 March 2015 Copyright Munro and Associates Inc.® 2015 www.LeanDesign.Com 13

Assembly Details: Page 3 of 3

The third assembly detall
page, shown to the left, is a
detailed summary of the totals
shown on the previous page.
The upper part of the
summary table shows typical
metrics totaled from the
assembly and fabrication
process, including part
counts, operation counts,
timing, and weights. The
lower part of the table shows
the total costs incurred from
these processes.

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 20
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¥
£ MUNRO
Buss Connector 2 i MUINKO
e ..
5= \Buss and Sense Asm
T B e —1— \Buss Connector 2
el 3 = \Buss Connector 2, Process
——— '\1.‘ 3 I
o e %p‘.‘“ o .
e o == Orri2ss Summary
= —I IA \VI IAI M| |— B Ri{ tFirst T » » 99.94 %
| e r ro¢ s Time (cec) 7.60
— ——ea otal\ - Lat (kg) 0.01
’ Material Cost** '
" [OEM Process Cost
\ > iSupplier Process Cost Values
g \ QBurd Available in
" . Mrcen Report
Y > ) FG&A
' P\llanufacturing Cost*
'O L
* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
24 March 2015 Copyright Munro and Associates Inc.® 2015 www.LeanDesign.Com 14

Part Details: Page 1 of 2

As the report progresses
through the breakdown
hierarchy of the Chapter,
when a part is analyzed, two
detail pages will be provided.
The first page, shown to the
left, is a high level overview.
The top left photo is the
independent part, placed on a
grid for a reference
perspective. The bottom left
photo is the part in location,
once it is assembled to its
parent assembly. The top
right is a list of the parent
assemblies of this part. The
bottom right is a table
summarizing total metrics and
costs related to the completed
part.

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 21
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Buss Connector 2 1 MUNRO
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Buss Connector 2, Process

J

OveraliCycle  Parts/ Numberof  Workcell Rate Process  Right First
Symbol Name Time (Sec) Cycle Operators ($H Country Cost Time Q Burden
Nash 1

W 360
Detar =
Stamp, 25 TonPress

V. tec ailable inReport

[ Buss Connector 2, Process /
- NetWeight Gross Material Weight  PurchasedPart  Material
Symbol Name \ Oty  Material Material Cost / kg (Skg) (k@) (kg) Cost Cost
. Buss Connector 2. Matrsl Aumenum 1360 -
Coul Sock
Values Available in Report
24 March 2015 Copyright Munro and Associates Inc.® 2015 www.LeanDesign.Com 15

Part Details: Page 2 of 2

* Note for complex parts with many steps this page
could become multiple pages.

The second part detail page,

shown to the left, is the
detailed breakdown of the
totals for the raw materials
and each process step to
fabricate the part. The top
table provides the typical
fabrication process metrics
and costs totaled for each
step. The bottom table
provides the total costs for
raw material or purchased
parts used in the fabrication
process.

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com
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Assemble Thermistor Leads

#t MUNRO

& ASSOCIATES, INC.

\

\Buss and Sense Asm

C M

\HV Battery Module, Asm

\Assemble Thermistor Leads

i Sred2ss Summary

E,‘ t First T, » 99.67 %
rot s Tima (. <c) 97.00
Sy it (kg) 0.01
’ Material Cost**
[OEM Process Cost
[Supplier Process Cost Values
E Bard Availablein
urden Report
§G&A
Pﬂanufacturing Cost*

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost

24 March 2015

Copyright Munro and Associates Inc.® 2015 www.LeanDesign.Com

Assembly Process Details: Page 1 of 2

15 June 2015

As the report progresses
through the breakdown
hierarchy of the Chapter,
when an assembly process is
analyzed, two detail pages
will be provided. The first
page, shown to the left, is a
high level overview. The top
left are photos of the
purchased parts utilized in the
process, placed on a grid for
a reference perspective. The
bottom left photo is a view of
the location, once the process
IS complete. The top right is a
list of the parent assemblies
of this process. The bottom
right is a table summarizing
total metrics and costs related
to the process.

Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com
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Data Overview — Assembly Process Details % MUNRO
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Assemble Thermistor Leads

| Assemble Thermistor Leads ]

OveraliCycle  Parts/ Numberof  Workcell Ra* Process  Right First
Time (Sec) Cycle Operators (s Country Cost Time Q Burden
47.00 1 1.00

Symbol Name
DEM Marcal &

OEM Manual Asm 0
Apply Epaxy 50.00

V' _.es Available inReport

[ Assemble Thermistor Leads

P J

{ 1 NetWeight Gross Matenal Weight  PurchasedPart  Material
Symbol Name | Qty terial Material Cost / kg ($kg) (x0) (k) Cost Cost
Small Wire T ~

Small Wite Tie j
B Thermistor HatMe /

B Terminmton Epay g 15 Commodity

Tt

Values Available in Report

24 March 2015 Copyright Munro and Associates Inc.® 2015 www.LeanDesign.Com 17

15 June 2015

Assembly Process Details: Page 2 of 2

* Note for complex processes with many steps this
page could become multiple pages.

The second assembly
process detail page, shown to
the left, is the detailed
breakdown of the totals for
the purchased parts and each
assembly process step. The
top table provides the typical
assembly process metrics
and costs totaled for each
step. The bottom table
provides the total costs for
purchased parts used in the
assembly process. If a
electronic component or wire
harness are in the list of
purchased parts, then this
page will also have a link to
the accompanying report in
the Appendix.

Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 24
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Interpreting Data — Part Counts &2 MUNRO

@ & ASSOCIATES, INC.

Detailed Summary Summary tables, include three
Sarte 38 metrics related to part count.
Fasteners 0 The first metric, “Parts” is the
Part Numbers 17 total quantity of parts. The
Steps 319 second metric, “Fasteners” is
Fastenings 54 the total quantity of fasteners,
Right First Time 96.82% within that total part count,
o= Asm. Time (Min) 4.7 meaning that the fasteners
OEM Fab. Time (Min) 0.00 i
Supplior Asm. Time (Min) 223 count is a sub-total of the parts
Supplier Fab. Time (Min) 224 count. The third metric, “Part

Total Weight (kg)

0.46 Numbers” is the total unique

Purchased Part Cost

part instances in the total part

Material Cost

count (this includes numbers for

OEM Asm. Cost

both main parts and fasteners).

IOEM Fab. Cost

Values

Supplier Asm. Cost

Availablein

Supplier Fab. Cost

Report

IQ Burden

SG&A

Manufacturing Cost*

15 June 2015
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Interpreting Data — Operation Counts 2 MUNRO

. |3
W & ASSOCIATES, INC.

Detailed Summary

}_

Parts 38
Fasteners 0
Part Numbers 17
Steps 319
Fastenings 54
Right First Time 96.82%
OEM Asm. Time (Min) 4.71
OEM Fab. Time (Min) 0.00
Supplier Asm. Time (Min) 3.23
Supplier Fab. Time (Min) 2.24
Total Weight (kg) 0.46
Purchased Part Cost

Material Cost

OEM Asm. Cost

OEM Fab. Cost Values
Supplier Asm. Cost Availablein
Supplier Fab. Cost Report
Q Burden

SGE&A

Manufacturing Cost*

15 June 2015

Summary tables, also include
two metrics related to operation
counts. The first “Steps”, is the
total count of the operations
required to complete an
assembly, part, or assembly
process. Operations counted in
this total include handling of
parts, movement of equipment
or operators, handling of tools,
fastenings of parts and
assemblies, operations to add
and remove material during the
fabrication process, etc. The
second “Fastenings” is the total
count of the operations

specifically related to fastenings

components together, meaning
that the fastening count is a
sub-total of the steps count.

Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com
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Interpreting Data — Fasteners vs.

Fastenings

£ MUNRO

Q. |3
W & ASSOCIATES, INC.

Detailed Summary

Parts 38
Fasteners 0
Part Numbers 17
Steps 319
Fastenings 54
Right First Time 96.82%
OEM Asm. Time (Min) 4.71
OEM Fab. Time (Min) 0.00
Supplier Asm. Time (Min) 3.23
Supplier Fab. Time (Min) 2.24
Total Weight (kg) 0.46
Purchased Part Cost

Material Cost

OEM Asm. Cost

OEM Fab. Cost Values
Supplier Asm. Cost Availablein
Supplier Fab. Cost Report
Q Burden

SGE&A

Manufacturing Cost*

15 June 2015

Often it would be expected that
the analysis would have the
same number of fasteners to
fastenings, however, that is not
always the case. One scenario
Is shown to the right, where
there are less fasteners, than
fastenings. This is typical of
welding operations or the
application of sealant or
adhesive, as there is not a
standard bolt, nut, or clip to be
counted as a fastener. A second
scenario is where there are
more fasteners, than fastenings.
This is typical of a process that
engages multiple fasteners at
the same time, like a multi-head
nut runner.

Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 27
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Interpreting Data — Right First Time &2 MUNRO

W & ASSOCIATES, INC.

Detailed Summary

Parts 38
Fasteners 0
Part Numbers 17
Steps 319
Fastenings 54
Right First Time 96.82%
OEM Asm. Time (Min) 4.71
OEM Fab. Time (Min) 0.00
Supplier Asm. Time (Min) 3.23
Supplier Fab. Time (Min) 2.24
Total Weight (kg) 0.46
Purchased Part Cost

Material Cost

OEM Asm. Cost

OEM Fab. Cost Values
Supplier Asm. Cost Availablein
Supplier Fab. Cost Report
Q Burden

SGE&A

Manufacturing Cost*

15 June 2015

Summary tables include “Right
First Time” (RFT). This value
states the probably that all the
steps that total to this point in
the process will be completed
without an error. Naturally, as
the number and complexity of
steps required to complete the
assembly, part, or assembly
process increase, the RFT
percentage will decrease. RFT
Is calculated using typical best-
in-class PPM values for incident
rates. However, even with high
Sigma level processes, as the
steps count increases greatly,
the RFT percentage will
decrease greatly.

Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 28
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Interpreting Data — No Commodity ltems in
Assembly Process : MUNRO

%, (T
@7 & ASSOCIATES, INC.

Driver Side Half Shaft Installation

#1 MUNRO

g & ASSOCIATES, INC.

No Commodity Items
Required for This
Process

\

-i-Zone 7 Driveline

\Half Shafts

\Driver Side Half Shaft Installation

Process Summary
Right First Time 99.96 %
Process Time (Sec) 12.00
‘Total Weight (kg) 0.00
Material Cost** $0.00

OEM Process Cost

Supplier Process Cost

Values
Available in

Q Burden

Report

ISG&A

[Manufacturing Cost*

* Excluding tooling, ER&D, logistics, and profit margin
** |ncludes material cost and Eurchased parts

25 March 2015 Copyright Munro and Associates Inc.® 2015 www.LeanDesign.Com

340

Some assembly processes will
not require the use of
commodity items in the process
to fasten parts and assemblies.
For example, the installation of
the half shafts to the vehicle
utilizes a press fit, and therefore
does not require commodities,
like bolts, nuts, or clips to fasten
in place. When no commaodities
are required, the top left photos
will be replaced with the
standard statement shown on
the left. Additionally there will be
no weight or material cost /
purchased parts cost present in
the process summary.

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com
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Interpreting Data — Low Q Burden #1 MUNRO

& ASSOCIATES, INC.

Buss Connector 2, Process

Overall Cyche  Parts/ Humbsr of Workcell Rate Process  Right First

Symbol Hame Timi [Sec) Cyche Operalons (SHr) Country Coast Time Q) Burden
Wash ] 1 000
Debur 360 1 5000
Stamp, 25 Tan Press 060 1 2000

Values Available in Report

Some assembly and fabrication process steps that have few operations or
operations with low PPMs of defects, will often display $0.00 in Q Burden. This
Is simply because the Q Burden value for that step in the process is less than
one cent. However, this fraction of a cent of cost will be rolled-up to any parent
part or assembly for these processes and added to its totals.

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 30
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#1 MUNRO

% & ASSOCIATES, INC.

Cost Analysis

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 31
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Zone 7 Overview 32 MUNRO

‘. & ASSOCIATES, INC.

Zone 7 consists of the electric motor, gear box, and
half shafts. The electric motor for the i3 is a liquid
cooled three phase permanent magnet induction
motor. The gear box for the i3 is a single speed fixed
ratio design. Half shaft assemblies are Schaeffler
LUK FAG Axial spline design with unique features to
optimize weight. Assembly and manufacturing
details for all three components will be covered
throughout the report.

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 32
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Zone 7- Driveline 31 MUNRO

W & ASSOCIATES, INC.

Summary
Parts 4,958
Fasteners 84
Part Numbers 168
Steps 30,942
Fastenings 852
Right First Time 23.4%
OEM Process Time (Hrs) 1.72
Supplier Process Time (Hrs) 9.24
Total Weight (kg) 83.55
Material Cost** $621.44
OEM Process Cost $132.80
Supplier Process Cost $346.26
Q Burden $21.79
SG&A $149.68
Manufacturing Cost* $1,271.96

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 33
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Motor Overview 32 MUNRO

@ & ASSOCIATES, INC.

The electric motor for the i3 is a three phase permanent
magnet induction motor. Assembly and manufacturing details
for the motor will be covered throughout the report.

The electric motor consists of a three main components
which are the housing, rotor and stator. The housing
predominately consists of two aluminum die cast and
machined components: the rotor housing and the stator
housing. When the two halves of the housings are
assembled, the stator housing (which fits inside and seals to
the rotor housing) forms a helical path for the coolant to
travel which cools the stator. The rotor consists of 6 laminate
stacks, each being slightly skewed progressing from top to
bottom. Each pole section in the rotor consists of two
neodymium permanent magnets. The assembled stacks are
pressed onto the motor output shaft and captured with bolts
through aluminum end plates. Both ends of the shaft are
supported by roller bearings. The stator consists of six sets of
stacked laminates that are insulated and have several sets of
wound copper coils pressed in place.

All major components are analyzed in detail, while prices are
applied to commodity items (i.e. seals, rivets, snap rings).

Estimates are based on actual parts.
Photos: Background on 100mm grid paper.
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Eye Catching Features

Description:

« The rotor (inner) housing features a helical
pattern that seals against the stator (outer)
housing to form a coolant channel. Housings
are sealed at ends only

Advantages:

« Ensures that the coolant flows around the
stator evenly

« Design allows for manufacturing utilizing a
die casting process

« Simplified sealing strategy with O-rings on
each end

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 35
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Eye Catching Features

& <1 MUNRO

% & ASSOCIATES, INC.

Description:

« Each laminate on the stator consists of six
individual stampings that are held together
using interlocking tabs that are reminiscent
of a jigsaw puzzle piece

Advantages:

« The amount of offal produced is significantly
reduced because the parts are easier to nest
and no longer create a “land locked” center
portion of the ring

B oy R - -
LA R B A B

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 36
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Eye Catching Features

Description:

« The laminate plates on the rotor have been
optimized to reduce weight. The inner
diameter provides the press fit to the shaft
with windows stamped out between the ID
and the magnet mount slots.

Advantages:

« Reducing weight on a rotating member not
only reduces overall weight of the product
but also increases power output and
efficiency.

7

e

15 June 2015 Copyright © Munro & Associates,

Inc. 2015 www.LeanDesign.com
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Eye Catching Features @D L MUNR()

& ASSOCIATES, INC.

Description:

« The rotor spindle utilizes a hollow tube design
« The portion of the spindle that the laminates are pressed onto is a larger diameter than the

bearing surfaces

Advantages:

» The larger diameter allows the spindle to handle more torque than a similar wall thickness pipe

of a smaller diameter
» Provides more surface area for the (pressed in place) laminates to transfer torque to the shaft

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com
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Motor 31 MUNRO

W & ASSOCIATES, INC.

Summary

Parts 4,736
Fasteners 45
Part Numbers 54
Steps 27,768
Fastenings 681
Right First Time 31.16%
OEM Process Time (Hrs) 1.50
Supplier Process Time (Hrs) 5,34
Total Weight (kg) 48.37
Material Cost** $486.75
OEM Process Cost $112.99
Supplier Process Cost $123.26
Q Burden $17.49
SG&A $101.06
Manufacturing Cost* $341.54

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 39
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d

MUNRO

& ASSOCIATES, INC.

Drive Motor Asm ot

\.i.Zone 7 Driveline
\Motor
\Drive Motor Asm
Assembly Summary
Parts 4,699
‘Fasteners 21
Part Numbers 39
Steps 27,645
Fastenings 652
Right First Time 32.53 %
OEM Process Time (Min) 84.16
Supplier Process Time (Min) 312.62
Total Weight (kg) 47.73
Material Cost** $481.61
OEM Process Cost $103.90
Supplier Process Cost $120.52
Q Burden $16.84
SG&A $97.47
F Manufacturing Cost* $820.33
* Excluding tooling, ER&D, logistics, and profit margin
= Includes material cost and purchased parts cost

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 40
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Drive Motor Asm o MUNRO

% & ASSOCIATES, INC.

Drive Motor Asm

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
Name Qty Parts  Fasteners Steps Fastenings FirstTime Time (Min)  Time (Min) Time (Min}) Time (Min) Weight (kg)
Stator Housing Asm 1 4079 430 24042 430 39,59 % 4889 8.18 0.00 24484 258915
Rotor Housing Asm 1 &09 164 356 164 33.40% 11.79 17.31 0.24 67.74 21,7995
Assemble Drive Motor Asm 1 11 ] 35 ] 53.30% 3.00 0.00 0.00 0.00 0.1826
Drive Motor Asm
Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost @ Burden SGE&A Cost
Stator Housing Asm 579.28 588.28 56506 57.81 50,00 56645 513.88 558 51 5401.03
Rotor Housing Asm 5218.10 588.75 58.72 51693 S0.10 533.97 52.72 536.09 5385.39
Assemble Drive Motor 4sm 527.22 50.00 5457 50,00 50.00 50.00 50.28 31.87 533.82

15 June 2015

Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com
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Drive Motor Asm

2 MUNRO

W & ASSOCIATES, INC.

11404

Detailed Summary

Parts 4,699
Fasteners 21
Part Numbers 39
Steps 27,645
Fastenings 652
Right First Time 32.53%
OEM Asm. Time (Min) 60.68
OEM Fab. Time (Min) 23.48
Supplier Asm. Time (Min) 0.24
Supplier Fab. Time (Min) 312.38
Total Weight (kg) 47.73
Purchased Part Cost $324.60
Material Cost $157.01
OEM Asm. Cost $80.15
OEM Fab. Cost $23.74
Supplier Asm. Cost $0.10
Supplier Fab. Cost $120.42
Q Burden $16.84
SG&A $97.47
Manufacturing Cost* $820.33

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost

15 June 2015
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Stator Housing Asm £ MUNRO

W & ASSOCIATES, INC.

11404

\...
dLa) Ll M L IJ»"‘JL e _l_ |
s ‘+f,,'- p—— T \Motor
= " = \Drive Motor Asm
E = \Stator Housing Asm
by A Assembly Summary
- A Parts 4,079
g o Fasteners 0
i e
% N Part Numbers 16
ol Steps 24,042
- a Fastenings 480
- = Right First Time 39.68 %
OEM Process Time (Min) 52.07
Supplier Process Time (Min) 244 .64
Total Weight (kg) 25.69
Material Cost** $167.54
OEM Process Cost $73.67
Supplier Process Cost $86.45
Q Burden $13.86
SG&A $59.51
2 Manufacturing Cost* $401.03
* Excluding tooling, ER&D, logistics, and profit margin
*x |I’]C|L-JdeS material cost and purchased parts cost .
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Stator Housing Asm %1 MUNRO

% & ASSOCIATES, INC.

Stator Housing Asm
Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
Name Gty Parts Fasteners Steps  Fastenings First Time  Time (Min) Time (Min) Time (Min) Time (Min} Weight (kg)
Stator Housing, Stator Housing Asm 1 1 ] 133 ] 5560 % 0.00 EEB 0.00 12.81 4 7500
Stator Asm, StatorHowsing Asm 1 4077 477 23838 477 39.98 % 4529 0.00 0.00 229.586 20,5741
Assemble Stator Asmto Housing 1 0 2 & 2 59.52 % 0.35 0.60 0.00 0.00 0.0000D
Bushing, Stator Housing Asm 1 1 o 58 o 59.54 % 0.00 0.00 0.00 227 0.370
Assemble Bushing 1 0 1 4 1 59.91 % 0.25 0.00 0.00 0.00 0.0000
Stator Housing Asm
Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost @ Burden SGE&A Cost
Stator Housing, Stator Housing Asm 50.00 511.33 20.00 57.68 50.00 57.04 %0.05 55.97 531.97
Stator Asm, StatorHousing Asm 579.28 576.32 565.45 50.00 50.00 57753 51375 35282 5365.15
Assemble Stator Asmto Housing 20.00 20.00 20.24 20.23 20.00 20.00 20.03 2011 20.81
Bushing, Stator Housing Asm 50.00 50.81 20.00 50.00 50.00 1.88 30.02 50.57 53.08
Assemble Bushing £0.00 £0.00 20T 50.00 50.00 20.00 20.01 20,04 5022
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Stator Housing Asm

2 MUNRO

W & ASSOCIATES, INC.

11404

Detailed Summary

Parts 4,079
Fasteners 0
Part Numbers 16
Steps 24,042
Fastenings 480
Right First Time 39.68%
OEM Asm. Time (Min) 45.89
OEM Fab. Time (Min) 6.18
Supplier Asm. Time (Min) 0.00
Supplier Fab. Time (Min) 244.64
Total Weight (kg) 25.69
Purchased Part Cost $79.28
Material Cost $88.26
OEM Asm. Cost $65.86
OEM Fab. Cost $7.81
Supplier Asm. Cost $0.00
Supplier Fab. Cost $86.45
Q Burden $13.86
SG&A $59.51
Manufacturing Cost* $401.03

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost

15 June 2015
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Stator Housing, Stator Housing Asm ot MUNR()

& ASSOCIATES, INC.

\...
\Stator Housing Asm
\Stator Housing, Stator Housing Asm
\Stator Housing Process

Process Summary

Right First Time 99.68 %
Process Time (Sec) 1103.26
Total Weight (kg) 4.75
Material Cost** $11.33
OEM Process Cost $7.58
Supplier Process Cost $7.04
Q Burden $0.05
SG&A $5.97
Manufacturing Cost* $31.97

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost

15 June 2015
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Stator Housing,

Stator Housing Asm

%‘f‘f MUNRO

& ASSOCIATES, INC.

Stator Housing Process

Owverall Cycle Parts |/ Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn) Country Cost Time Q Burden
Dot Peen Marking 1675 1 0.25 2621 GER 2011 09 97 % 30.00
Wash 14.00 1 0.2 9352 GER 0.36 9999 % 50.00
Debumr 14.00 1 0.25 B3k GER 0.2 09993 % 50.00
CHC Machining 250.91 1 0.25 3535 GER 26.90 099,83 % 50.03
Heat Treat Step 2 396.00 1 0.25 923 POL .02 9999 % 50.00
Heat Treat Step 1 285.00 1 0.25 4538 POL 3383 59553 % 3000
Wash 14.00 1 0.25 7335 POL $0.29 9999 % 50.00
Debur 14.00 1 0.25 3492 POL 014 09999 % 50.00
&0 Ton TrimPress 6.67 1 0.25 1818  POL 30.03 59,98 % 30.00
1050 Ton DieCasting Press 4993 1 1.00 14068 POL 51.85 9999 % 50.00
| Stator Housing Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Qty  Material {$'ka) (ka) Weight (kg) Cost Cost
. Material, Stator Housing Asm, Stator Housing 1 A3 2227 47500 49330 50.00 1133

15 June 2015
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Stator Asm, Stator Housing Asm

o

&1 MUNRO

& ASSOCIATES, INC.

\

\Drive Motor Asm
\Stator Housing Asm

\Stator Asm, Stator Housing Asm

Assembly Summary

Parts 4,077
Fasteners 0
Part Numbers 14
Steps 23,838
Fastenings 477
Right First Time 39.98 %
OEM Process Time (Min) 45.29
Supplier Process Time (Min) 229.56
Total Weight (kg) 20.57
Material Cost** $155.60
OEM Process Cost $65.45
Supplier Process Cost $77.53
Q Burden $13.75
SG&A $52.82
Manufacturing Cost* $365.15

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015
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Stator Asm, Stator Housing Asm #1 MUNRO

Q,
“"’ﬂ & ASSOCIATES, INC.

Stator Asm, Stator Housing Asm

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
Name Qty Paris Fasteners  Steps Fastenings FirstTime Time (Min}  Time (Min) Time (Min) Time (Min) Weight (kg)
Stator Laminate Asm, Stator Asm & 635 o 337 o 36.66 % 263 0.00 0.00 358.16 20382
Assemble Stator Asm 1 281 477 930 477 54 37 % 25915 0.00 0.00 0.60 5.3629
Stator Asm, Stator Housing Asm
Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost QBurden  SG&A Cost
Stator Laminate Asm, Stator Asm £0.00 5272 2214 50.00 50.00 £12.89 2215 56.38 £36.28
Assemble Stator Asm 579.28 $0.00 5h2.64 0.00 0.00 07 087 314.52 5147.48
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Stator Asm, Stator Housing Asm 2 MUNRO

W & ASSOCIATES, INC.

11404

Detailed Summary

Parts 4,077
Fasteners 0
Part Numbers 14
Steps 23,838
Fastenings 477
Right First Time 39.98%
OEM Asm. Time (Min) 45.29
OEM Fab. Time (Min) 0.00
Supplier Asm. Time (Min) 0.00
Supplier Fab. Time (Min) 229.56
Total Weight (kg) 20.57
Purchased Part Cost $79.28
Material Cost $76.32
OEM Asm. Cost $65.45
OEM Fab. Cost $0.00
Supplier Asm. Cost $0.00
Supplier Fab. Cost $77.53
Q Burden $13.75
SG&A $52.82
Manufacturing Cost* $365.15

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Stator Laminate Asm, Stator Asm &

1I40Hd

|

MUNRO

& ASSOCIATES, INC.

\

\Stator Housing Asm

\Stator Asm, Stator Housing Asm

\Stator Laminate Asm, Stator Asm
Assembly Summary

Parts 636
Fasteners 0
Part Numbers 1
Steps 3,817
Fastenings 0
Right First Time 86.66 %
OEM Process Time (Min) 2.68
Supplier Process Time (Min) 38.16
Total Weight (kg) 2.04
Material Cost** $12.72
OEM Process Cost $2.14
Supplier Process Cost $12.89
Q Burden $2.15
SG&A $6.38
Manufacturing Cost* $36.28

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015

Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com

51


http://www.leandesign.com/

Stator Laminate Asm, Stator Asm

MUNRO

& ASSOCIATES, INC.

Stator Laminate Asm, Stator Asm

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
Name Qty Paris Fasteners  Steps Fastenings FirstTime Time (Min}  Time (Min) Time (Min) Time (Min) Weight (kg)
Stator Laminate, Stator Laminate Asm 635 1 o 4 o 9995 % 0.00 0.00 0.00 0.06 0.0032
Assemble Stator Laminatefsm 1 0 ] 837 ] 5342 % 263 0.00 0.00 0.00 0.0000
Stator Laminate Asm, Stator Asm
Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost QBurden  SG&A Cost
Stator Laminate, Stator Laminate Asm £0.00 g0.02 20.00 50.00 50.00 20.02 20.00 g0.01 20.05
Assemble Stator LaminateAsm $0.00 $0.00 2214 0.00 0.00 F0.00 30.24 50.49 5287

15 June 2015
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Stator Laminate Asm, Stator Asm 3 MUNRO
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11404

Detailed Summary

Parts 636
Fasteners 0
Part Numbers 1
Steps 3,817
Fastenings 0
Right First Time 86.66%
OEM Asm. Time (Min) 2.68
OEM Fab. Time (Min) 0.00
Supplier Asm. Time (Min) 0.00
Supplier Fab. Time (Min) 38.16
Total Weight (kg) 2.04
Purchased Part Cost $0.00
Material Cost $12.72
OEM Asm. Cost $2.14
OEM Fab. Cost $0.00
Supplier Asm. Cost $0.00
Supplier Fab. Cost $12.89
Q Burden $2.15
SG&A $6.38
Manufacturing Cost* $36.28

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Stator Laminate, Stator Laminate Asm 2 MUNRO
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\Stator Laminate Asm, Stator Asm
\Stator Laminate, Stator Laminate Asm
\Stator Laminate Process

Process Summary

Right First Time 99.98 %
Process Time (Sec) 3.60
Total Weight (kg) 0.00
Material Cost** $0.02
OEM Process Cost $0.00
Supplier Process Cost $0.02
Q Burden $0.00
SG&A $0.01
Manufacturing Cost* $0.05

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Stator Laminate Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators (%M} Country Cost Time  Burden
Wash 3.00 0.25 2000 GER F0.02 9999 % 50.00
25 Ton Stamping Press 0.60 0.25 283 GER 30.00 59553 % 3000
| Stator Laminate Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost
. Material, Stator Laminate Asm, Stator Laminate 1 EM Steel %1.85 0.0032 0.0133 50.00 30.02
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Assemble Stator Laminate Asm o M%g;.l/g&g

\Stator Asm, Stator Housing Asm
\Stator Laminate Asm, Stator Asm
\Assemble Stator Laminate Asm

No Commodity Items
Required for This
Process Summary
P ro C e SS Right First Time 98.42 %

Process Time (Sec) 161.00
Total Weight (kg) 0.00

Material Cost** $0.00
OEM Process Cost $2.14
Supplier Process Cost $0.00
Q Burden $0.24
SG&A $0.49
Manufacturing Cost* $2.87

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Assemble Stator Laminate Asm

Overall Cycle Parts | Number of Workcell Rate
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country

Process Right First
Cost Time 1 Burden

Stack Laminate 161.00 1 0.25 4775 GER

52.14 95.42% 3024

Assemble Stator Laminate Asm

Material Cost/ kg Net Weight
Symbol Name Qty  Material {$/kg) {kg)

Gross Material
Weight (kg)

PurchasedPart Material
Cost Cost
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\Stator Housing Asm
\Stator Asm, Stator Housing Asm
\Assemble Stator Asm

Process Summary

Right First Time 94.37 %
Process Time (Sec) 1787.52
Total Weight (kg) 8.36
Material Cost** $79.28
OEM Process Cost $52.64
Supplier Process Cost $0.17
Q Burden $0.87
SG&A $14.52
Manufacturing Cost* $147.48

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Assemble Stator Asm
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Assemble Stator Asm
Overall Cycle Parts / Number of Workcell Rate Process Right First

Symbol Name Time (Sec) Cycle Operators {$H) Country Cost Time (1 Burden
Test 16.00 1 0.25 BT7T GER 3016 59553 % 3000
Resin Bath 36.00 1 0.25 21388 GER 2214 09,98 % 50.00
Lace Coils 183.00 1 0.25 4013 GER .71 093.54% 5022
Form Coil Ends 18.00 1 0.25 3376 GER 3019 9563 % 30.05
Fuse Leads to Coai g34.00 1 1.00 11826 GER 32.76 99.83% 50.03
Stator Insulation - Lead 535.00 1 1.00 B488 GER 52550 93.26% 30.28
Stator Insulation - Slot 24.00 1 0.25 3382 GER 30.23 599,64 % 30.05
Coil Winding 279.00 1 0.25 22848 GER 7. 78 9504 % 3014
Statar Insulation - Sat 78.00 1 0.25 3382 GER 073 9564 % 3005
Heat Treat Laminate Stack 36.00 1 0.25 17.08 GER 207 9999 % 50.00
Stack Laminate 78.52 1 0.25 4778 GER .04 9963 % 50.05

| Assemble Stator Asm

Material Cost/ kg NetWeight Gross Material PurchasedPart WMaterial
Symbol Name Gty  Material ($/kg) (kg) Weight (kg) Cost Cost

. Stator Asm, Stitching 1 Commaodity bem Purchased 0.0180 - 50.05 50.00

. Stator Asm, Stitching 1 Commaodity kbem Purchased 0.0180 - 50.06 50.00

. Stator Asm, CableCrimp Commuodity fem Purchased 0.0040 - 50256 50.00

. & mm FabHeat Shrink Tubing x112mm 18  Commodity tem Purchased 0.0012 - 50.04 50.00

. 12 mm FabHeat Shrink Tubing x57mm Commuodity fem Purchased 00014 - 5003 50.00

. 12 mm FabHeat Shrink Tubing x28mm Commodity tem Purchased 0.0003 - 50.01 50.00

. Stator Housing Asm, Coil Insulator 38 Commodity ftem Purchased 0.0014 - 30.01 50.00

. Stator Housing Asm, Thermister Asm 1 Commodity fem Purchased 0.0079 - 51.45 50,00

. & mm FabHeat Shrink Tubing x442mm 18 Commodity ftem Purchased 0.0045 - z0.14 50.00

. Stator Housing Asm, High Current Eyelet Connector 3 Commodity fem Purchased 0.0281 - 51.20 20.00

. 12 mm FabHeat Shrink Tubing x 142 3 Commodity fem Purchased 0.0037 - $0.07 50.00

. Stator Quter Insulator 72  Commodity kem Purchased 0.0017 - 30.01 50.00
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No Commodity Items
Required for This
Process

\...
\Drive Motor Asm
\Stator Housing Asm

\Assemble Stator Asm to Housing

Process Summary

Right First Time 99.82 %
Process Time (Sec) 57.00
Total Weight (kg) 0.00
Material Cost** $0.00
OEM Process Cost $0.47
Supplier Process Cost $0.00
Q Burden $0.03
SG&A $0.11
Manufacturing Cost* $0.61

* Excluding tooling, ER&D, logistics, and profit margin

xk IncIL_Jdes material cost and purchased parts cost
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Assemble Stator Asm to Housing

Overall Cycle Parts / Number of Workcell Rate

Process Right First

Symbol Name Time (Sec) Cycle Operators (%M} Country Cost Time  Burden
OEM Automated Asm 21.00 1 0.25 1.1 GER 0.24 9983% 50.03
Heat Expand Housing 36.00 1 0.25 2328 GER 3023 59553 % 3000

Assemble Stator Asm to Housing

Symbol Name

Material Cost/ kg Net Weight
Qty  Material {$/kg) {kg)

Gross Material
Weight (kg)

PurchasedPart Material
Cost Cost
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Bushing, Stator Housing Asm #1 MUNRO
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\...
\Stator Housing Asm
\Bushing, Stator Housing Asm
\Bushing Process

Process Summary

Right First Time 99.84 %
Process Time (Sec) 136.08
Total Weight (kg) 0.32
Material Cost** $0.61
OEM Process Cost $0.00
Supplier Process Cost $1.88
Q Burden $0.02
SG&A $0.57
Manufacturing Cost* $3.08

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Bushing Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time {(Sec) Cycle Operators ($Hr) Country Cost Time Q1 Burden
Wash 5.00 1 0.25 N6 GER 30.08 05593 % 30.00
Debumr 0.00 1 0.25 N3k GER F0.08 9999 % 50.00
CMNC Machining 104.53 1 0.25 40,97 GER 31.19 09594 % 0.1
25Ton TrimPress 450 1 0.25 19.08 GER 30.02 59,98 % 30.00
EOD Ton Forging Press 3.90 1 2.00 20838 GER 0.51 9594 % 0.
| Bushing Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Qty  Material {$'ka) (ka) Weight (kg) Cost Cost
. Material, Stator Housing Asm, Bushing 1 Steel 1045- Bar Stock E1.81 0.3170 0.3304 50.00 2081
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Assemble Bushing <2 MUNRO
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\...
\Drive Motor Asm
\Stator Housing Asm
\Assemble Bushing

No Commodity Items
Required for This
Process Summary
Process Right First Time 99.91 %

Process Time (Sec) 15.00
Total Weight (kg) 0.00
Material Cost** $0.00
OEM Process Cost $0.17
Supplier Process Cost $0.00
Q Burden $0.01
SG&A $0.04
Manufacturing Cost* $0.22

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Assemble Bushing

Symbol Name

Overall Cycle Parts | Number of Workcell Rate
Time (Sec) Cycle Operators {$/Hr) Country

Process Right First
Cost Time 1 Burden

OEM Automated Asm

15.00 1 0.25 4.1 GER

3017 89991 % 50.01

Assemble Bushing

Symbol Name

Material Cost/ kg Net Weight
Qty  Material {$/kg) {kg)

Gross Material PurchasedPart Material
Weight (kg) Cost Cost
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\Motor
\Drive Motor Asm
\Rotor Housing Asm

Assembly Summary

‘Parts 609
‘Fasteners 14
Part Numbers 18
Steps 3,566
Fastenings 164
Right First Time 83.40 %
OEM Process Time (Min) 29.09
Supplier Process Time (Min) 67.98
Total Weight (kg) 21.80
Material Cost** $286.85
OEM Process Cost $25.65
Supplier Process Cost $34.07
Q Burden $2.72
SG&A $36.09
Manufacturing Cost* $385.39

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Rotor Housing Asm

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total

Name Qty Parts Fasteners Steps Fastenings FirstTime Time (Min}  Time (Min) Time (Min) Time (Min) Weight (kg)

Housing Asm, Rotor Housing Asm 1 ] g 329 g 53.26% 1.08 13.91 0.00 16.56 6.9452

Rotor Asm, RotorHousing Asm 1 532 151 3114 151 85.00 % 10.04 3.40 0.00 4964 14,4286

Assemble Rotor Asmio Housing 1 1 2 & 2 59.78 % 0.30 0.00 0.00 0.00 0.3204

Speed Sensor Target Spacer, Rotor 1 1 ] 24 ] 5592 % 0.00 0.00 0.00 077 0.0453

Housing Asm

Assemble Speed SensorTarge Spacer 1 0 1 3 1 59553 % 013 0.00 0.00 0.00 0.0000

Speed Sensor TargetAsm, Rotor Housing 1 16 1 33 1 5530 % 0.00 0.00 0.24 0.73 0.0467

Asm

Assemble Speed SensorTarget 1 W] 1 3 1 5988 % 018 0.00 0.00 0.00 0.0000D

Rotor Housing Asm

Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost Q Burden SGEA Cost

Housing Asm, Rotor Housing Asm 5455 816.37 80.73 514,61 20.00 210.02 80.26 2073 256.28
Rotar Asm, RotorHousing Asm 201.54 562.03 57.97 51.32 50.00 523.21 32.28 525.50 231416
Assemble Rotor Asmto Housing 511.68 50.00 30.46 50.00 50.00 30.00 %0.03 50.46 512.63
Speed Sensor TargetSpacer, Rotor Housing Asm 20.00 20.09 20.00 20.00 20.00 20.48 20.01 2013 2071
Assemble Speed SensorTarge Spacer 50.00 50.00 20.28 50.00 50.00 20.00 30.02 50.06 50.36
Speed Sensor TargetAsm, Rotor Housing Asm 20.03 20.26 20.00 Z0.00 010 20.26 T0.00 2014 20.39
Assemble Speed SensorTarget 20.00 20.00 20.28 20.00 20.00 20.00 20.02 20.06 20.35
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Detailed Summary

Parts 609
Fasteners 14
Part Numbers 18
Steps 3,566
Fastenings 164
Right First Time 83.4%
OEM Asm. Time (Min) 11.79
OEM Fab. Time (Min) 17.31
Supplier Asm. Time (Min) 0.24
Supplier Fab. Time (Min) 67.74
Total Weight (kg) 21.80
Purchased Part Cost $218.10
Material Cost $68.75
OEM Asm. Cost $9.72
OEM Fab. Cost $15.93
Supplier Asm. Cost $0.10
Supplier Fab. Cost $33.97
Q Burden $2.72
SG&A $36.09
Manufacturing Cost* $385.39

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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\Drive Motor Asm
\Rotor Housing Asm

\Housing Asm, Rotor Housing Asm

Assembly Summary

Parts 9
Fasteners 3
Part Numbers 6
Steps 329
Fastenings 8
Right First Time 98.26 %
OEM Process Time (Min) 14.99
Supplier Process Time (Min) 16.56
Total Weight (kg) 6.95
Material Cost** $20.92
OEM Process Cost $15.35
Supplier Process Cost $10.02
Q Burden $0.26
SG&A $9.73
Manufacturing Cost* $56.28

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Housing Asm, Rotor Housing Asm

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
Name Oty Parts Fasteners Steps Fastenings FirstTime Time (Min)  Time (Min) Time {Min} Time (Min) Weight (kg)
Housing, Rotor Housing Asm 1 1 ] 265 ] 99,31 % 0.00 13.91 0.00 15.83 E.7240
%0 Deg Tube, Rotor Housing 4sm 2 1 ] 17 ] 99,90 % 0.00 0.00 0.00 0.3 0.0454
Assemble Rotor Housing Asm 1 G ] 27 ] 55.14% 1.08 0.00 0.00 0.00 0.1304
Housing Asm, Rotor Housing Asm
Purchased Material OEMAsm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost @ Burden SGE&A Cost
Housing, Rotor Housing Asm 50.00 516.03 50.00 51461 50.00 55.66 50.10 58.27 548,67
%0 Deg Tube, Rotor Housing Asm 50.00 5017 50.00 S0.00 S0.00 50.18 $0.02 50.08 50.45
Assemble Rotor Housing 4sm 54,55 50.00 $0.73 S0.00 50.00 $0.00 5013 50.31 55,72

15 June 2015

Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com

70


http://www.leandesign.com/
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Detailed Summary

Parts 9
Fasteners 3
Part Numbers 6
Steps 329
Fastenings 8
Right First Time 98.26%
OEM Asm. Time (Min) 1.08
OEM Fab. Time (Min) 13.91
Supplier Asm. Time (Min) 0.00
Supplier Fab. Time (Min) 16.56
Total Weight (kg) 6.95
Purchased Part Cost $4.55
Material Cost $16.37
OEM Asm. Cost $0.73
OEM Fab. Cost $14.61
Supplier Asm. Cost $0.00
Supplier Fab. Cost $10.02
Q Burden $0.26
SG&A $9.73
Manufacturing Cost* $56.28

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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\Housing, Rotor Housing Asm
\Housing Process
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Process Summary

Right First Time 99.31 %
Process Time (Sec) 1784.40
Total Weight (kg) 6.72
Material Cost** $16.03
OEM Process Cost $14.61
Supplier Process Cost $9.66
Q Burden $0.10
SG&A $9.27
Manufacturing Cost* $49.67

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Housing Process
Owverall Cycle Parts |/ Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn) Country Cost Time Q Burden
Dot Peen Marking 11.75 1 0.25 2621 GER 30.08 09 97 % 30.00
Wash 14.00 1 0.2 9352 GER 0.36 9999 % 50.00
Debumr 14.00 1 0.25 B3k GER 0.2 09993 % 50.00
CHC Machining 79465 1 0.25 £§3.23 GER £13.88 0545 % 50.08
Heat Treat Step 2 45500 1 0.25 923 POL .27 9999 % 50.00
Heat Treat Step 1 360.00 1 0.25 4538 POL 2454 59553 % 3000
Wash 14.00 1 0.25 7335 POL $0.29 9999 % 50.00
Debur 14.00 1 0.25 3492 POL 014 09999 % 50.00
25Ton TrimPress 6.67 1 0.25 11.86 POL 30.02 59,98 % 30.00
1800 Ton DieCasting Press 60.33 1 2.00 20323 POL 3.4 9999 % 50.00
| Housing Process
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Qty  Material {$'ka) (ka) Weight (kg) Cost Cost
. Material, Rotor Housing Asm, Housing 1 A3 2227 87240 7.0600 50.00 516.03
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\Housing Asm, Rotor Housing Asm
\90 Deg Tube, Rotor Housing Asm
\90 Deg Tube Process

Process Summary

Right First Time 99.90 %
Process Time (Sec) 21.72

l Total Weight (kg) 0.05
Material Cost** $0.17
OEM Process Cost $0.00
Supplier Process Cost $0.18
Q Burden $0.02
SG&A $0.08
Manufacturing Cost* $0.45

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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90 Deg Tube Process
Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn) Country Cost Time Q Burden
Wash 3.00 1 0.25 2000 GER F0.02 9999 % 50.00
Debumr 3.00 1 0.25 1238 GER 0.01 09993 % 50.00
CMC Tube Bender 15,72 1 0.25 3.8 GER 3015 59,92 % 30,01
| 90 Deg Tube Process
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty  Material {$/kg) (kg) Weight (kg) Cost Cost
. Material, Rotor Housing Asm, 80 Deg Tubs 1 Aluminum 8061 - Seam|ess 2364 0.0454 0.0467 S0.00 3017
Tubs
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\

\Rotor Housing Asm
\Housing Asm, Rotor Housing Asm
\Assemble Rotor Housing Asm

Process Summary

Right First Time 99.14 %
Process Time (Sec) 64.74
Total Weight (kg) 0.13
Material Cost** $4.55
OEM Process Cost $0.73
Supplier Process Cost $0.00
Q Burden $0.13
SG&A $0.31
Manufacturing Cost* $5.72

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Assemble Rotor Housing Asm

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time {Sec) Cycle Operators {$/Hn) Country Cost Time Q Burden
QEM Automated Asm 3374 1 0.25 4101 GER 50.38 99.36% 50.10
OEM Automated Asm 14.00 1 0.25 4101 GER 5016 85,95 % 50.01
OEM Automated Press 17.00 1 0.25 4044 GER 5019 899.83% 50.03
| Assemble Rotor Housing Asm

Material Cost/ kg MetWeight GrossMaterial PurchasedPart Material

Symbol Name Qty  Material {$/ka) (ka) Weight (kg) Cost Cost
. Rotor Housing Asm, Threaded Insert 3 Commodity kem Purchased 0.0036 20,10 20.00
. Label, QR Code, Rotor Housing Asm 1 Commodity tem Purchased 0.0001 $0.07 30.00
. Rotor housing Asm, Bearing 1 Commodity kem Purchased 01105 3403 30.00
. Rotor Housing Asm, Snap Ring 1 Commodity em Purchased 00090 20.15 20.00
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\Rotor Housing Asm

\Rotor Asm, Rotor Housing Asm

Assembly Summary

Parts 582
Fasteners 8
Part Numbers 8
Steps 3,114
Fastenings 161
Right First Time 85.88 %
OEM Process Time (Min) 13.44
Supplier Process Time (Min) 49.64
Total Weight (kg) 14.43
Material Cost** $253.87
OEM Process Cost $9.29
Supplier Process Cost $23.21
Q Burden $2.28
SG&A $25.50
Manufacturing Cost* $314.16

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Rotor Asm, Rotor Housing Asm
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Rotor Asm, Rotor Housing Asm
Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total

MName Qty Parts Fasteners  Steps Fastenings FirstTime Time (Min}  Time (Min) Time (Min) Time (Min) Weight (kg)

End Cap, Rotor Asm 2 1 o 39 o 59.57 % 0.00 0.00 0.00 1.08 0.4850

Rotar Laminate Asm, Rotor Asm ] 55 24 433 24 57.80% 1.26 0.57 0.00 6.63 1.8820

Assemble End Capsto Laminate Asm 1 3 5 30 5 598.93 % 2.18 0.00 0.00 0.00 0.1558

Spindle, Rotor Asm 1 1 H] 50 H] 59,50 % 0.00 0.00 0.00 7.7 1.4500

Assemble Spindle 1 0 1 4 1 5591 % 013 0.00 0.00 0.00 0.0000

Qutput Shaft Cap, Rotor Asm 1 1 o 1 o 59.99 % 0.00 0.00 0.00 0.0& 0.0010

Assemble Output ShaftCap 1 0 1 3 1 59.98 % 010 0.00 0.00 0.00 0.0000D

Rotor Asm, Rotor Housing Asm
Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost Q Burden SGEA Cost
End Cap, Rotor &sm £0.00 51.09 50.00 £0.00 £0.00 50.99 50.02 50,48 5257
Rotar Laminate Asm, Rotor Asm 533.48 5710 %0.99 50.22 50.00 5223 20.33 53.43 347.78
Assemble End Capsto Laminate Asm 50.596 50.00 31.79 50.00 50.00 30.00 5016 50.44 5335
Spindle, Rator Asm £0.00 £7.24 50.00 £0.00 £0.00 57.85 50.06 <347 £18.62
Assemble Spindle 50.00 50.00 2018 50.00 50.00 20.00 30.01 50.04 50.24
Output Shaft Cap, Rotor Asm 0.00 £0.04 50.00 £0.00 £0.00 50.02 50.00 50,01 50,04
Assemble Qutput ShaftCap 20.00 20.00 20.07 20.00 20.00 20.00 20.00 20.02 20.00
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Rotor Asm, Rotor Housing Asm

2 MUNRO

W & ASSOCIATES, INC.

11404

Detailed Summary

Parts 582
Fasteners 8
Part Numbers 8
Steps 3,114
Fastenings 151
Right First Time 85.88%
OEM Asm. Time (Min) 10.04
OEM Fab. Time (Min) 3.40
Supplier Asm. Time (Min) 0.00
Supplier Fab. Time (Min) 49.64
Total Weight (kg) 14.43
Purchased Part Cost $201.84
Material Cost $52.03
OEM Asm. Cost $7.97
OEM Fab. Cost $1.32
Supplier Asm. Cost $0.00
Supplier Fab. Cost $23.21
Q Burden $2.28
SG&A $25.50
Manufacturing Cost* $314.16

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015
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End Cap, Rotor Asm %J MUNRO

7 & ASSOCIATES, INC.

\...
\Rotor Asm, Rotor Housing Asm
\End Cap, Rotor Asm
\End Cap Process

I

l

Process Summary

|7 Y

Right First Time 99.87 %
= = Process Time (Sec) 63.15
EEEEE RN sW AN S Total Weight (kg) 0.47
Material Cost** $1.09
OEM Process Cost $0.00
Supplier Process Cost $0.99
Q Burden $0.02
SG&A $0.48
Manufacturing Cost* $2.57

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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End Cap, Rotor Asm

N

~*: MUNRO

Q,
“"’ﬂ & ASSOCIATES, INC.

End Cap Process
Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time {Sec) Cycle Operators {$/Hn) Country Cost Time Q Burden
Wash 5.0D 1 0.25 368 GER 0.04 9999 % 50.00
Debumr 400 1 0.25 270 GER 30.02 05593 % 30.00
CMNC Machining 26.18 1 0.25 4097 GER F0.30 99.94% 0.
Wash 5.OD 1 0.25 0688 GER 0.04 09993 % 50.00
Debumr 4.00 1 0.25 2170 GER 30.02 59,99 % 30.00
&0 Ton TrimPress 5.0D 1 0.25 2263 GER F0.03 9593 % 50.00
B30 Ton DieCasting Press 2754 2 1.00 13498 GER 3052 59553 % 3000
| End Cap Process
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Qty  Material {$'ka) (ka) Weight (kg) Cost Cost
. Material, Rotor Asm, End Cap 1 A3 2227 0.4850 0.4790 50.00 31.09

15 June 2015
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Rotor Laminate Asm, Rotor Asm

3
>3
o 1S
‘41(,7)': J

MUNRO

& ASSOCIATES, INC.

.....

o

1l

\

\Rotor Housing Asm

\Rotor Asm, Rotor Housing Asm
\Rotor Laminate Asm, Rotor Asm

Assembly Summary

Parts 95
Fasteners 0
Part Numbers 3
Steps 483
Fastenings 24
Right First Time 97.80 %
OEM Process Time (Min) 1.83
Supplier Process Time (Min) 6.63
Total Weight (kg) 1.98
Material Cost** $40.58
OEM Process Cost $1.21
Supplier Process Cost $2.23
Q Burden $0.33
SG&A $3.43
Manufacturing Cost* $47.78

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost

15 June 2015
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Rotor Laminate Asm, Rotor Asm 2 MUNRO

o

& ASSOCIATES, INC.

Rotor Laminate Asm, Rotor Asm

Right OEM Asm.  OEM Fab. Supplier Asm.  Supplier Fab. Total

MName Oty Parts Fasteners  Steps Fastenings FirstTime Time (Min}  Time (Min) Time (Min) Time (Min) Weight (ko)

Rotar Laminate Stack, Rotor Laminate 1 T ] 430 ] 53.40% 033 06T 0.00 6.63 1.8472

Asm

Assemble Rotor LaminateAsm 1 24 24 52 24 595.39% 0.93 0.00 0.00 0.00 0.3343

Rotor Laminate Asm, Rotor Asm
Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing

Name Part Cost Cost Cost Cost Cost Cost QBurden  SG&A Cost
Rotor Laminate Stack, Rotor Laminate Asm £0.00 ErA0 20.29 50,22 50.00 5223 20.24 52.26 £12.35
Assemble Rotor LaminateAsm 33348 $0.00 0.70 0.00 0.00 F0.00 F0.09 21.16 535.43

15 June 2015
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Rotor Laminate Asm, Rotor Asm 3 MUNRO

W & ASSOCIATES, INC.

11404

Detailed Summary

Parts 95
Fasteners 0
Part Numbers 3
Steps 483
Fastenings 24
Right First Time 97.8%
OEM Asm. Time (Min) 1.26
OEM Fab. Time (Min) 0.57
Supplier Asm. Time (Min) 0.00
Supplier Fab. Time (Min) 6.63
Total Weight (kg) 1.98
Purchased Part Cost $33.48
Material Cost $7.10
OEM Asm. Cost $0.99
OEM Fab. Cost $0.22
Supplier Asm. Cost $0.00
Supplier Fab. Cost $2.23
Q Burden $0.33
SG&A $3.43
Manufacturing Cost* $47.78

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015
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MUNRO

Q"'ﬂ & ASSOCIATES, INC.

Rotor Laminate Stack, Rotor Laminate Asm

\\i?otorAsm, Rotor Housing Asm
\Rotor Laminate Asm, Rotor Asm
\Rotor Laminate Stack, Rotor Laminate Asm
Assembly Summary
‘Parts 71
‘Fasteners 0
Part Numbers 1
Steps 430
Fastenings 0
Right First Time 98.40 %
@ OEM Process Time (Min) 0.90
= Supplier Process Time (Min) 6.63
" Total Weight (kqg) 1.65
| Material Cost** $7.10
= OEM Process Cost $0.51
E Supplier Process Cost $2.23
# Q Burden $0.24
= SG&A $2.26
L: Manufacturing Cost* $12.35
* Excluding tooling, ER&D, logistics, and profit margin
** |ncludes material cost and purchased parts cost .
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Rotor Laminate Stack, Rotor Laminate Asm

: MUNRO

5
“"’nj & ASSOCIATES, INC.
Rotor Laminate Stack, Rotor Laminate Asm
Right OEM Asm.  OEM Fab. Supplier Asm.  Supplier Fab. Total
MName Oty Parts Fasteners  Steps Fastenings FirstTime Time (Min}  Time (Min) Time (Min) Time (Min) Weight (ko)
Rotor Laminate Plate, Rotor Laminate 7 1 ] 4 ] 95,58 % 0.00 0.00 0.00 0.0% 0.0232
Stack
Assemble Rotor Laminate Sack 1 0 ] 75 ] 99.81 % 0.33 0.57 0.00 0.00 0.0000
Rotor Laminate Stack, Rotor Laminate Asm
Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost QBurden  SG&A Cost
Rotor Laminate Plate, Rotor Laminate Stack £0.00 2010 20.00 50.00 50.00 20.03 20.00 £0.03 018
Aszemble Rotor Lamin ats Stack 50.00 50.00 50.29 5022 S0.00 50.00 50.03 5012 S0.66
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Rotor Laminate Stack, Rotor Laminate Asm # MUNRO

. |3
W & ASSOCIATES, INC.

Detailed Summary

Parts 71
Fasteners 0
Part Numbers 1
Steps 430
Fastenings 0
Right First Time 98.4%
OEM Asm. Time (Min) 0.33
OEM Fab. Time (Min) 0.57
Supplier Asm. Time (Min) 0.00
Supplier Fab. Time (Min) 6.63
Total Weight (kg) 1.65
Purchased Part Cost $0.00
Material Cost $7.10
OEM Asm. Cost $0.29
OEM Fab. Cost $0.22
Supplier Asm. Cost $0.00
Supplier Fab. Cost $2.23
Q Burden $0.24
SG&A $2.26
Manufacturing Cost* $12.35

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015
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g?atgvzf Laminate Plate, Rotor Laminate < MUNRO

7 & ASSOCIATES, INC.

\...
\Rotor Laminate Stack, Rotor Laminate Asm
\Rotor Laminate Plate, Rotor Laminate Stack
\Rotor Laminate Plate Process

Process Summary

Right First Time 99.98 %
o Process Time (Sec) 5.60
L Total Weight (kg) 0.02
Material Cost** $0.10
OEM Process Cost $0.00
Supplier Process Cost $0.03
Q Burden $0.00
SG&A $0.03
Manufacturing Cost* $0.16

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Rotor Laminate Plate, Rotor Laminate
Stack

N

o

~*: MUNRO

& ASSOCIATES, INC.

Rotor Laminate Plate Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators (%M} Country Cost Time  Burden
Wash 5.0D 1 0.25 2000 GER F0.03 9999 % 50.00
25 Ton Stamping Press 0.60 1 0.25 283 GER 30.00 59553 % 3000

| Rotor Laminate Plate Process

Material Cost/ kg Net Weight
Symbol Name Qty  Material 1$/kg) ikg)

Gross Material
Weight (kg)

PurchasedPart Material
Cost Cost

. Material, Rotor Asm, Rotor Lamination Plate 1 EM Steel %1.85 0.0232

0.0630

50.00 30.10
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Assemble Rotor Laminate Stack 7 MUNRO

Q, ]
“'%“l & ASSOCIATES, INC.

\...
\Rotor Laminate Asm, Rotor Asm
\Rotor Laminate Stack, Rotor Laminate Asm
\Assemble Rotor Laminate Stack

No Commodity Items
Required for This
Process Summary
Process Right First Time 99.81 %

Process Time (Sec) 53.75
Total Weight (kg) 0.00
Material Cost** $0.00
OEM Process Cost $0.51
Supplier Process Cost $0.00
Q Burden $0.03
SG&A $0.12
E Manufacturing Cost* $0.66

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Assemble Rotor Laminate Stack

~*: MUNRO

Q,
“"’ﬂ & ASSOCIATES, INC.

Assemble Rotor Laminate Stack

Overall Cycle Parts / Number of Workcell Rate

Process Right First

Symbol Name Time (Sec) Cycle Operators (%M} Country Cost Time  Burden
Build Rotor Core 19.75 1 0.25 £E314 GER $0.29 9982 % 50.03
Heat Treat Laminate Stack 34.00 1 0.25 2328 GER 3022 59553 % 3000

Assemble Rotor Laminate Stack

Material Cost/ kg Net Weight
Symbol Name Qty  Material {$/kg) {kg)

Gross Material PurchasedPart Material
Weight (kg) Cost Cost
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Assemble Rotor Laminate Asm 32 MUNRO

W & ASSOCIATES, INC.

\...

\Rotor Asm, Rotor Housing Asm
7 — \Rotor Laminate Asm, Rotor Asm
\Assemble Rotor Laminate Asm

Process Summary

| | Right First Time 99.39 %
' ' Process Time (Sec) 56.00
Total Weight (kg) 0.33
1 "lg‘”, '“' | — Material Cost** $33.48
f\\ \\\—‘ng/f /, * OEM Process Cost $0.70
B \\§ /“: g \\&; Supplier Process Cost $0.00
::iIP\ /‘_1}\ o &= | Q Burden $0.09
= e Q._:: SG&A $1.16
-//}‘ ;(,A \:E ' \—?I;;.:-: Manufacturing Cost* $35.43
— ZN M 3 f/ \\\
3 \’//// S~ L ,’. //'\\ -
L. o | n:'——"“\\\\\\

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Assemble Rotor Laminate Asm

N

o

MUNRO

& ASSOCIATES, INC.

Assemble Rotor Laminate Asm

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators (%M} Country Cost Time  Burden
Load Magnes 25.00 1 0.25 4432 GER 20.35 99.70 % 50.05
Load Magnes 28.00 1 0.25 44 32 GER 30 35 59970 % 3005
| Assemble Rotor Laminate Asm

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Qty  Material {$/kg) (ka) Weight (kg) Cost Cost
. Rotor Asm, Small N305H - M455H Magnet 12 Commodity tem Purchased 0.0061 E0.81 F0.00
. Rotar Asm, LargeN305H - M455H Magnet 12 Commodity tem Purchased 0.0218 5218 30.00

15 June 2015
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Assemble End Caps to Laminate Asm g MUNRO

| & ASSOCIATES, INC.

\...
\Rotor Housing Asm
\Rotor Asm, Rotor Housing Asm
\Assemble End Caps to Laminate Asm

Process Summary

e [ | | |

[ Ll [ [ e e GO ER W e |

Right First Time 98.93 %
Process Time (Sec) 131.00
Total Weight (kg) 0.16
Material Cost** $0.96
OEM Process Cost $1.79
Supplier Process Cost $0.00
Q Burden $0.16
SG&A $0.44
Manufacturing Cost* $3.35

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Assemble End Caps to Laminate Asm & MUNRO

“"’ﬂ & ASSOCIATES, INC.

Assemble End Caps to Laminate Asm

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn) Country Cost Time Q Burden
Balance Rotor 34.00 1 0.25 46.50 GER F0.44 99.92% 0.
Magnetize Rotor 14.00 1 0.25 4432 GER 3017 099595 % 0.1
Rotor Asm 83.00 1 0.25 5084 GER 24T 59.06% 3014

| Assemble End Caps to Laminate Asm

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Gty Material {$/kg) (kg) Weight (kg) Cost Cost
. M&x150mm- Hex Flange Boltt 4  Commodity tem Purchased 0.0367 - 50.23 F0.00
. MEx5- Hex FlangeMut 4  Commodity kem Purchased 0.0032 - 30.01 30.00
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Spindle, Rotor Asm %1 MUNRO

“ & ASSOCIATES, INC.

\...
\Rotor Asm, Rotor Housing Asm
\Spindle, Rotor Asm
\Spindle Process

Process Summary

Right First Time 99.59 %
Process Time (Sec) 462.80
Total Weight (kg) 1.45
Material Cost** $7.24
OEM Process Cost $0.00
Supplier Process Cost $7.85
Q Burden $0.06
SG&A $3.47
Manufacturing Cost* $18.62

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Spindle,

Rotor Asm

MUNR()
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Spindle Process
Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn) Country Cost Time @ Burden
Wash 5.00 1 025 N6 GER 50.08 55 99 % 0.00
Grind 47 37 1 025 B0 GER 50.66 9993 % 0.1
Temper RED 1 025 1928 GER 50.03 100.00 % 50.00
Quench 1.42 1 0.25 2823 GHER 50.01 100.00 % 50.00
Carburize 5D .42 1 025 16744 GER 5235 100.00 % 0.00
Wash 7.00 1 025 3068 GER £0.06 59,99 % 50.00
Grind 13549 1 025 B0 GER 51.88 99.91 % 0.
Debumr 9.00 1 025 3.3k GER 50.08 599.99 % 50.00
14 Ton Broaching Press 11.95 1 1.00 45858 GER 50.186 55,99 % 50.00
14 Ton Broaching Press 11.81 1 1.00 4685 GER 5015 55 99 % 0.00
Wash 9.00 1 025 308 GER 50.08 099.99 % 50.00
Debumr 9.00 1 025 3.3k GER 50.08 599.99 % 50.00
| Spindle Process
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty  Material {$/kg) (kg) Cost Cost
. Material, Rotor Asm, Spindle 1 Steel 4140- Seamless 2223 1.4500 3.2400 S0.00 3724
Tubs

15 June 2015
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<j MUNRO

& ASSOCIATES, INC.

Spindle, Rotor Asm

Spindle Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time {Sec) Cycle Operators ($/Hn) Country Cost Time Q Burden
CHNC Machining 177 1 0.25 40,57 GER 51.33 99.92 % 0.0
Cut Blank 12.00 1 0.25 0.3 GER 50.10 89.85% 0.0
1000 Ton Hydroform Press 18.07 1 0.50 14067 GER 30.75 8593 % 50.00
Cut Blank 7.50 1 0.25 0.3 GER 50.06 9598 % 50.00
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Assemble Spindle 2 MUNRO

Q, ]
“'%“l & ASSOCIATES, INC.

\...
\Rotor Housing Asm
\Rotor Asm, Rotor Housing Asm
\Assemble Spindle

No Commodity Items
Required for This
Process Summary
Process Right First Time 99.91 %

Process Time (Sec) 11.00
Total Weight (kg) 0.00
Material Cost** $0.00
OEM Process Cost $0.18
Supplier Process Cost $0.00
Q Burden $0.01
SG&A $0.04
Manufacturing Cost* $0.24

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Assemble Spindle £ MUNRO

“’%’j & ASSOCIATES, INC.

Assemble Spindle

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
OEM Automated Press 11.00 1 0.25 EB 45 GER 30.18 9591 % 0.1

Assemble Spindle

Material Cost/ kg NetWeight GrossMaterial PurchasedPart Material
Symbol Name Gty  Material {$/kg) (kg) Weight (kg) Cost Cost
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QOutput Shaft Cap, Rotor Asm 2 MUNRO

.ﬂ & ASSOCIATES, INC.

\...
\Rotor Asm, Rotor Housing Asm
\Output Shaft Cap, Rotor Asm
\Output Shaft Cap Process

Process Summary

Right First Time 99.99 %
Process Time (Sec) 3.99
Total Weight (kg) 0.00
Material Cost** $0.01
OEM Process Cost $0.00
Supplier Process Cost $0.02
Q Burden $0.00
SG&A $0.01
Manufacturing Cost* $0.04

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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QOutput Shaft Cap, Rotor Asm & MUNRO

“"’ﬂ & ASSOCIATES, INC.

| Output Shaft Cap Process

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
BB Ton Injection Molding Press 14.38 4 0.25 23T GER 30.02 09993 % 50.00

| Output Shaft Cap Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Material, Rotor Asm, Qutput Shaft Cap 1 PPTD20D 52.54 0.0010 0.0010 50.00 0.1
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Assemble Output Shaft Cap 2 MUNRO

@7 & ASSOCIATES, INC.

\...
\Rotor Housing Asm
\Rotor Asm, Rotor Housing Asm
\Assemble Output Shaft Cap

No Commodity Items
Required for This
Process Summary
P ro C e SS Right First Time 99.98 %

Process Time (Sec) 6.00
Total Weight (kg) 0.00
Material Cost** $0.00
OEM Process Cost $0.07
Supplier Process Cost $0.00
Q Burden $0.00
SG&A $0.02
Manufacturing Cost* $0.09

1%
PO (|

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 104



http://www.leandesign.com/

Assemble Output Shaft Cap 1 MUNRO

“"’ﬂ & ASSOCIATES, INC.

Assemble Output Shaft Cap

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
OEM Automated Asm 6.00 1 0.25 41.01 GER 30.07 9593 % 50.00

Assemble Output Shaft Cap

Material Cost/ kg NetWeight GrossMaterial PurchasedPart Material
Symbol Name Gty  Material {$/kg) (kg) Weight (kg) Cost Cost
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Assemble Rotor Asm to Housing ol MSIOJNBO
% & ASSOCIATES, INC.

\...
\Drive Motor Asm
\Rotor Housing Asm
\Assemble Rotor Asm to Housing

Process Summary

Right First Time 99.78 %
Process Time (Sec) 18.00

| Total Weight (kg) 0.32
Material Cost** $11.68
OEM Process Cost $0.46
Supplier Process Cost $0.00
Q Burden $0.03
SG&A $0.46
Manufacturing Cost* $12.63

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Assemble Rotor Asm to Housing & MUNRO

“"’ﬂ & ASSOCIATES, INC.

Assemble Rotor Asm to Housing

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
OEM Manual Asm 18.00 1 1.00 M4 GER 30.45 9573 % 50.03

| Assemble Rotor Asm to Housing

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Rotar Bearing 1 Commodity tem Purchased 0.3204 - E11.68 30.00
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Speed Sensor Target Spacer, Rotor
Housing Asm

<1 MUNRO

4y & ASSOCIATES, INC.

\...
\Rotor Housing Asm
\Speed Sensor Target Spacer, Rotor Housing Asm
\Speed Sensor Target Spacer Process

Process Summary

Right First Time 99.92 %
Process Time (Sec) 46.16
Total Weight (kg) 0.05
Material Cost** $0.09
OEM Process Cost $0.00
Supplier Process Cost $0.48
Q Burden $0.01
SG&A $0.13
Manufacturing Cost* $0.71

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Speed Sensor Target Spacer, Rotor

Housing Asm

N

£1 MUNRO

% & ASSOCIATES, INC.

Speed Sensor Target Spacer Process
Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn) Country Cost Time Q Burden
Wash 0.00 1 0.25 388 GER F0.08 9999 % 50.00
Debumr 5.00 1 0.25 N3k GER 30.08 09993 % 50.00
CHC Machining 28.16 1 0.25 40,57 GER 30.32 59,94 % 30,01
| Speed Sensor Target Spacer Process
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Oty  Material {$'ka) (ka) Weight (kg) Cost Cost
. Material, Rotor Housing, Speed Sensor Target Space 1 Steel 1045- Bar Stock E1.81 0.0453 0.0550 50.00 30.09

15 June 2015
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Assemble Speed Sensor Target Spacer

2 ASSOCIATES, INC.

\

No Commodity Items
Required for This
Process

\Drive Motor Asm
\Rotor Housing Asm
\Assemble Speed Sensor Target Spacer

Process Summary

Right First Time 99.88 %
Process Time (Sec) 11.00
Total Weight (kg) 0.00
Material Cost** $0.00
OEM Process Cost $0.28
Supplier Process Cost $0.00
Q Burden $0.02
SG&A $0.06
Manufacturing Cost* $0.36

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Assemble Speed Sensor Target Spacer i MUNRO

“"’ﬂ & ASSOCIATES, INC.

Assemble Speed Sensor Target Spacer

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
OEM Manual Asm 11.00 1 1.00 M4 GER 30.28 9953 % 50.02

Assemble Speed Sensor Target Spacer

Material Cost/ kg NetWeight GrossMaterial PurchasedPart Material
Symbol Name Gty  Material {$/kg) (kg) Weight (kg) Cost Cost
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Speed Sensor Target Asm, Rotor Housing

Asm & ASSOCIATES, INC.
\...
\Drive Motor Asm
\Rotor Housing Asm
\Speed Sensor Target Asm, Rotor Housing Asm
Assembly Summary
‘Parts 16
‘Fasteners 3
Part Numbers 2
Steps 83
Fastenings 1
Right First Time 99.38 %
OEM Process Time (Min) 0.00
Supplier Process Time (Min) 1.02
Total Weight (kg) 0.05
Material Cost** $0.29
OEM Process Cost $0.00
Supplier Process Cost $0.36
Q Burden $0.09
SG&A $0.14
Manufacturing Cost* $0.89
* Excluding tooling, ER&D, logistics, and profit margin
= Includes material cost and purchased parts cost
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Speed Sensor Target Asm, Rotor Housing s MUNRO
Asm o“"%}‘] & ASSOCIATES, INC.

Speed Sensor Target Asm, Rotor Housing Asm

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
MName Oty Parts Fasteners  Steps Fastenings FirstTime Time (Min}  Time (Min) Time (Min) Time (Min) Weight (ko)
Speed Sensor TargetLaminate Speed 13 1 ] 4 ] 5595 % 0.00 0.00 0.00 0.06 0.0035
Sensor Target
Assemble Speed SensorTarget Asm 1 3 1 18 1 59564 % 0.00 0.00 024 0.00 0.0012
Speed Sensor Target Asm, Rotor Housing Asm
Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost QBurden  SG&A Cost
Speed Sensor Target Laminate, Speed Sensor Target Z0.00 20.02 20.00 Z0.00 £0.00 20.02 Z0.00 20.01 Z0.05
Assemble Speed SensorTarge Asm $0.03 $0.00 F0.00 0.00 5010 F0.00 $0.05 50.02 0.
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Speed Sensor Target Asm, Rotor Housing s MUNRO

Asm

,
W & ASSOCIATES, INC.

Detailed Summary

Parts 16
Fasteners 3
Part Numbers 2
Steps 83
Fastenings 1
Right First Time 99.38%
OEM Asm. Time (Min) 0.00
OEM Fab. Time (Min) 0.00
Supplier Asm. Time (Min) 0.24
Supplier Fab. Time (Min) 0.78
Total Weight (kg) 0.05
Purchased Part Cost $0.03
Material Cost $0.26
OEM Asm. Cost $0.00
OEM Fab. Cost $0.00
Supplier Asm. Cost $0.10
Supplier Fab. Cost $0.26
Q Burden $0.09
SG&A $0.14
Manufacturing Cost* $0.89

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015
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Speed Sensor Target Laminate, Speed -
Sensor Target }Y\Isgo.ligg

\Speed Sensor Target Asm, Rotor Housing Asm
\Speed Sensor Target Laminate, Speed Sensor Target
\Speed Sensor Target Laminate Process

Process Summary

Right First Time 99.98 %
Process Time (Sec) 3.60
Total Weight (kg) 0.00
| Material Cost** $0.02
OEM Process Cost $0.00
Supplier Process Cost $0.02
Q Burden $0.00
SG&A $0.01
[ Manufacturing Cost* $0.05

L‘LAN\WR“’J»"M'NI’W‘JF !f".L)i‘r‘.‘-}-!! }A '—ﬁr"*-?:‘t‘.‘li

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Speed Sensor Target Lamiinate, Speed

Sensor Target

MUNRO

& ASSOCIATES, INC.

Speed Sensor Target Laminate Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators (%M} Country Cost Time  Burden
Wash 3.00 0.25 2000 GER F0.02 9999 % 50.00
25 Ton Stamping Press 0.60 0.25 283 GER 30.00 59553 % 3000
| Speed Sensor Target Laminate Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost
. Material, Speed Zensor Target Laminate 1 EM Steel %1.85 0.0035 0.0100 50.00 30.02
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©

EZ"""‘ Lid

Assemble Speed Sensor Target Asm >t MUNRO

& ASSOCIATES, INC.

\...
\Rotor Housing Asm
\Speed Sensor Target Asm, Rotor Housing Asm
\Assemble Speed Sensor Target Asm

Process Summary

Right First Time 99.64 %
Process Time (Sec) 14.25
Total Weight (kg) 0.00
‘g— Material Cost** $0.03
Y OEM Process Cost $0.00
| Supplier Process Cost $0.10
Q Burden $0.05
SG&A $0.02
’ Manufacturing Cost* $0.21

e O O

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Assemble Speed Sensor Target Asm "

4 MUNRO

& ASSOCIATES, INC.

40Hd

Vo

Assemble Speed Sensor Target Asm

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Supplier Automated Asm 14.25 1 0.25 2882 GER 30.10 9964 % 50.05

| Assemble Speed Sensor Target Asm

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Rivet, Speed Sensor Target Asm 3 Commodity ftem Purchased 0.0004 - 30.01 30.00
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Assemble Speed Sensor Target

T3 3 ASSOCIATES, INC.

\

No Commodity Items
Required for This
Process

\Drive Motor Asm
\Rotor Housing Asm
\Assemble Speed Sensor Target

Process Summary

Right First Time 99.88 %
Process Time (Sec) 11.00
Total Weight (kg) 0.00
Material Cost** $0.00
OEM Process Cost $0.28
Supplier Process Cost $0.00
Q Burden $0.02
SG&A $0.06
Manufacturing Cost* $0.36

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost

15 June 2015 Copyright © Munro & Associates, Inc. 2
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Assemble Speed Sensor Target 1 MUNRO

“"’ﬂ & ASSOCIATES, INC.

Assemble Speed Sensor Target

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
OEM Manual Asm 11.00 1 1.00 M4 GER 30.28 9953 % 50.02

Assemble Speed Sensor Target

Material Cost/ kg NetWeight GrossMaterial PurchasedPart Material
Symbol Name Gty  Material {$/kg) (kg) Weight (kg) Cost Cost
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Assemble Drive Motor Asm 3 MUNR()

& ASSOCIATES, INC.

— \...
\Motor
\Drive Motor Asm
\Assemble Drive Motor Asm

Process Summary

Right First Time 98.30 %
Process Time (Sec) 180.00
Total Weight (kg) 0.18
Material Cost** $27.22
OEM Process Cost $4.57
Supplier Process Cost $0.00
Q Burden $0.26
SG&A $1.87
Manufacturing Cost* $33.92

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Assemble Drive Motor Asm & MUNRO

“’%’j & ASSOCIATES, INC.

Assemble Drive Motor Asm

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators (%M} Country Cost Time  Burden
OEM Manual Asm 134.00 1 1.00 M4 GER £3.40 93.92% 3018
OEM Manual Asm 4500 1 1.00 341 GER 2T 9535 % 3009

| Assemble Drive Motor Asm

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Qty  Material {$/kg) (ka) Weight (kg) Cost Cost
. Wave Washer 1 Commodity tem Purchased 0.0084 - 50.08 30.00
. 0 Ring, StatorAsm 2  Commodity tem Purchased 0.0175 - 2227 20.00
. MEx20mm-Tomx Bolt 3 Commodity kem Purchased 0.0063 - 50.02 20.00
. Motor Tone Ring Asm 1 Commodity tem Purchased 0.1079 - £22.50 20.00
. MBx18mm- Torx SocketHead Cap Screw 4  Commodity tem Purchased 0.0031 - 0.1 F0.00
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Drive Motor Asm Installation 1 MUNRO

40Hd

@ & ASSOCIATES, INC.
— \... I
\Zone 7 Driveline
\Motor
\Drive Motor Asm Installation
Process Summary

Right First Time 98.53 %
Process Time (Sec) 143.00
Total Weight (kg) 0.26
Material Cost** $0.83
OEM Process Cost $3.96
Supplier Process Cost $0.00
Q Burden $0.22
SG&A $0.94
Manufacturing Cost* $5.95

* Excluding tooling, ER&D, logistics, and profit margin

=+ Includes material cost and purchased parts cost
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Drive Motor Asm Installation

N

o

MUNRO

& ASSOCIATES, INC.

Drive Motor Asm Installation

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
OEM Manual Asm w/ Ergo Assist 143.00 1 1.00 9579 GER 3.95 93.53% 3022
| Drive Motor Asm Installation
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty  Material 1%/kg) {kg) Weight (kg) Cost Cost
. M10x53-Hex SEMS Boftt & Commodity tem Purchased 0.0NM0 - 5013 F0.00
. M8xS-Hex Flange MNut 1 Commodity tem Purchased 0.0076 - 30.02 30.00
. M10x73-Torx SEMS Bolt 1 Commodity kem Purchased 00438 - 20186 20.00

15 June 2015

Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com

124


http://www.leandesign.com/

Motor Cover 3 MUNRO

(o) il
"‘%j & ASSOCIATES, INC.

‘ \.i.Zone 7 Driveline

A \Motor

nm \Motor Cover

5 Assembly Summary

- ‘Parts 3

E_‘ ‘Fasteners 0

) Part Numbers 3
Steps 12
Fastenings 1
Right First Time 99.94 %
OEM Process Time (Min) 0.00
Supplier Process Time (Min) 0.37
Total Weight (kg) 0.14
Material Cost** $0.73
OEM Process Cost $0.00
Supplier Process Cost $0.18
Q Burden $0.01
SG&A $0.18
Manufacturing Cost* $1.10

* Excluding tooling, ER&D, logistics, and profit margin
= Includes material cost and purchased parts cost
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Motor Cover

N

~*: MUNRO

Q
“’%’j & ASSOCIATES, INC.

Motor Cover
Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
Name Qty Paris Fasteners  Steps Fastenings FirstTime Time (Min}  Time (Min) Time (Min) Time (Min) Weight (kg)
Cover, Mator Cover 1 1 o 4 o 9995 % 0.00 0.00 0.00 016 0.1363
Assemble Motor Cover 1 2 1 T 1 55 95 % 0.00 0.00 021 0.00 0.0036
Motor Cover
Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost QBurden  SG&A Cost
Cover, Motor Cover £0.00 05T 20.00 50.00 50.00 20.05 20.00 2014 2077
Assemble Motor Cover 20.16 $0.00 F0.00 0.00 013 F0.00 F0.M 50.03 20.33

15 June 2015
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Motor Cover 3 MUNRO

W & ASSOCIATES, INC.

Detailed Summary

Parts 3
Fasteners 0
Part Numbers 3
Steps 12
Fastenings 1
Right First Time 99.94%
OEM Asm. Time (Min) 0.00
OEM Fab. Time (Min) 0.00
Supplier Asm. Time (Min) 0.21
Supplier Fab. Time (Min) 0.16
Total Weight (kg) 0.14
Purchased Part Cost $0.16
Material Cost $0.57
OEM Asm. Cost $0.00
OEM Fab. Cost $0.00
Supplier Asm. Cost $0.13
Supplier Fab. Cost $0.05
Q Burden $0.01
SG&A $0.18
Manufacturing Cost* $1.10

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Cover, Motor Cover 3 MUNR()

& ASSOCIATES, INC.

\...
\Motor Cover
\Cover, Motor Cover
\Cover Process

7 Process Summary
- Right First Time 99.98 %
E Process Time (Sec) 9.60
L Total Weight (kg) 0.14
. Material Cost** $0.57
OEM Process Cost $0.00
Supplier Process Cost $0.05
Q Burden $0.00
SG&A $0.14
Manufacturing Cost* $0.77

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Cover, Motor Cover & MUNRO

“"’ﬂ & ASSOCIATES, INC.

CoverProcess
Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators (%M} Country Cost Time  Burden
Wash 9.00 1 0.25 2000 GER $0.05 9999 % 50.00
25 Ton Stamping Press 0.60 1 0.25 283 GER 30.00 59553 % 3000
| CoverProcess
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Oty  Material {$'ka) (ka) Weight (kg) Cost Cost
. Material, Cover 1 Aluminum 8081 -Coil Stock $2.80 0.1388 0.2048 50.00 3067
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Assemble Motor Cover &1 MUNRO
% & ASSOCIATES, INC.

\...
\Motor
\Motor Cover
\Assemble Motor Cover

Process Summary

Right First Time 99.96 %
Process Time (Sec) 12.64
Total Weight (kg) 0.00
Material Cost** $0.16
OEM Process Cost $0.00
Supplier Process Cost $0.13
Q Burden $0.01
SG&A $0.03
Manufacturing Cost* $0.33

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Assemble Motor Cover & MUNRO

“’%’j & ASSOCIATES, INC.

Assemble Motor Cover

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators (%M} Country Cost Time  Burden
Supplier Automated Asm G.64 1 0.25 4616 GER F0.08 9997 % 50.00
Supplier Automated Asm 6.00 1 0.25 2882 GER 30.04 59553 % 3000

| Assemble Motor Cover

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Gty Material {$/kg) (kg) Weight (kg) Cost Cost
. Gasket, Silicone Bead 1 Commodity tem Purchased 0.0035 - 0.1 F0.00
. Label, Caution, MotorCover Asm 1 Commodity kem Purchased 0.0001 - 30.05 30.00
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MUNRO

"l 3 ASSOCIATES, INC.

Motor Cover Installation

\.i.Zone 7 Driveline
\Motor
\Motor Cover Installation
Process Summary

Right First Time 97.95 %
Process Time (Sec) 122.00
Total Weight (kg) 0.06
Material Cost** $0.20
OEM Process Cost $3.10
Supplier Process Cost $0.00
Q Burden $0.31
SG&A $0.72
Manufacturing Cost* $4.33

* Excluding tooling, ER&D, logistics, and profit margin

= Includes material cost and purchased parts cost .
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Motor Cover Installation & MUNRO

“"’ﬂ & ASSOCIATES, INC.

Motor Cover Installation

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
OEM Manual Asm 122.00 1 1.00 M4 GER 3.10 9795 % 0.3

| Motor Cover Installation

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Mgx18mm-Ton Bolt 10 Commodity kem Purchased 0.0056 - 50.02 20.00
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Thermal Cover, Motor Lower

2 MUNRO

W & ASSOCIATES, INC.

11404

\Motor

\Thermal Cover, Motor Lower
\Thermal Cover, Motor Lower Process

Process Summary

Right First Time 99.82 %
Process Time (Sec) 184.79
Total Weight (kg) 0.09
Material Cost** $1.03
OEM Process Cost $0.00
Supplier Process Cost $1.17
Q Burden $0.03
SG&A $0.51
Manufacturing Cost* $2.73

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost

15 June 2015
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Thermal Cover, Motor Lower «t MUNRO

“"’ﬂ & ASSOCIATES, INC.

Thermal Cover, Motor Lower Process

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Die Cut 20 1 0.25 11.50 CZE 30.02 9593 % 50.00
Thermoform S5.64 4 0.50 £E8.82 CZE 20.40 09,97 % 50.00
CureFoam 78.14 1 0.00 397 CZE F0.09 09995 % 0.
Foam Molding 2004 1 3.00 6143 CZE 3034 59553 % 30.00
CureFoam 41.00 1 0.00 397 GCZE $0.05 9996 % 0.
Foam Malding 16.50 1 3.00 61.43 CZE 20.28 9993 % 50.00

| Thermal Cover, Motor Lower Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Qty  Material {$/ka) (ka) Weight (kg) Cost Cost
. Material 3, Thermal Cover, Motor Lower 1 PET Sheet Stock By Area 0.0268 - Z0.00 2044
. Material 3, Thermal Cover, IMotar Lower 1 PET Sheet Stock By Area 0.0263 - $0.00 30.44
. Material 2, Thermal Cover, Motor Lower 1 PURFoam 5408 00314 0.0323 30.00 3013
. Material 1, Thermal Gover, Motor Lower 1 PURFoam £4.08 0.0045 0.0046 20.00 20.02
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Thermal Cover, Motor Lower Installation

1 MUNRO

& ASSOCIATES, INC.

\Zone 7 Driveline
\Motor

\Thermal Cover, Motor Lower Installation

Process Summary

Right First Time 99.89 %
Process Time (Sec) 33.00
Total Weight (kg) 0.01
Material Cost** $0.15
OEM Process Cost $0.84
Supplier Process Cost $0.00
Q Burden $0.02
SG&A $0.20
Manufacturing Cost* $1.20

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Thermal Cover, Motor Lower Installation 1 MUNRO

“"’ﬂ & ASSOCIATES, INC.

Thermal Cover, Motor Lower Installation

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
OEM Manual Asm 33.00 1 1.00 M4 GER 30.84 9559 % 50.02

| Thermal Cover, Motor Lower Installation

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Push Clip 3 Commodity ftem Purchased 0.0021 - 30.05 30.00

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 137



http://www.leandesign.com/

Thermal Cover, Motor Qutbhoard

2 MUNRO

W & ASSOCIATES, INC.

11404

\Motor

\Thermal Cover, Motor Outboard
\Thermal Cover, Motor, Outboard Process

Process Summary

Right First Time 99.88 %
Process Time (Sec) 130.75
Total Weight (kg) 0.03
Material Cost** $0.94
OEM Process Cost $0.00
Supplier Process Cost $0.62
Q Burden $0.02
SG&A $0.36
Manufacturing Cost* $1.94

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost

15 June 2015
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Thermal Cover, Motor Qutboard & MUNRO

“"’ﬂ & ASSOCIATES, INC.

Thermal Cover, Motor, Outboard Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time {Sec) Cycle Operators ($/Hn) Country Cost Time Q Burden
Die Cut 520 1 0.25 11.80 CZE 50.02 99.93 % 50.00
Thermoform B§.82 4 0.50 3321 CZE 5014 8897 % 50.00
CureFoam 89.16 1 0.00 387 CZIE 5010 8986 % 50.01
Foam Molding 21.66 1 3.00 81.43 CZE 50.37 9598 % 50.00

| Thermal Cover, Motor, Outboard Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty  Material 1%/kg) {kg) Weight (kg) Cost Cost
. Material 2, Thermal Cover, Motor, Outboard 1 PET Sheet Stock By Area 0.0104 - 20.00 20.44
. Material 2, Thermal Cover, Motor, Outboard 1 PET Zheet Stock By Area 0.0104 - 50.00 30.44
. Material 1, Thermal Cover, Motor, Outboard 1 PURFoam £4.08 0.0139 0.0143 Z0.00 20.06
15 June 2015
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Thermal Cover Motor Installation

1 MUNRO

W & ASSOCIATES, INC.

\Zone 7 Driveline
\Motor

\Thermal Cover Motor Installation

Process Summary

Right First Time 99.93 %
Process Time (Sec) 22.00
Total Weight (kg) 0.00
Material Cost** $0.10
OEM Process Cost $0.56
Supplier Process Cost $0.00
Q Burden $0.01
SG&A $0.13
Manufacturing Cost* $0.80

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Thermal Cover Motor Installation & MUNRO

“"’ﬂ & ASSOCIATES, INC.

Thermal Cover Motor Installation

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
OEM Manual Asm 22.00 1 1.00 M4 GER 30.56 9593 % 0.1

| Thermal Cover Motor Installation

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Push Clip 2  Commodity tem Purchased 0.0021 - 30.05 30.00
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Thermal Cover, Motor Upper

1 MUNRO

W & ASSOCIATES, INC.

\...
\Motor

\Thermal Cover, Motor Upper
\Thermal Cover, Motor Upper Process

Process Summary

Right First Time 99.88 %
Process Time (Sec) 113.83
Total Weight (kg) 0.04
Material Cost** $1.06
OEM Process Cost $0.00
Supplier Process Cost $0.77
Q Burden $0.02
SG&A $0.42
Manufacturing Cost* $2.27

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost

15 June 2015
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Thermal Cover, Motor Upper Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time {Sec) Cycle Operators ($/Hn) Country Cost Time Q Burden
Die Cut 520 1 0.25 11.80 CZE 50.02 99.93 % 50.00
Thermoform 20.87 1 0.50 BE8§2 CZE 50.35 8897 % 50.00
CureFoam 68.50 1 0.00 387 CZIE 50.08 8986 % 50.01
Foam Molding 19.26 1 3.00 81.43 CZE 50.33 9598 % 50.00

| Thermal Cover, Motor Upper Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty  Material 1%/kg) {kg) Weight (kg) Cost Cost
. Material 2, Thermal Cowver, Motor Upper 1 PET Sheet Stock By Area 0.0118 - 20.00 20.50
. Material 2, Thermal Cover, Motor Upper 1 PET Zheet Stock By Area 0.0116 - 50.00 30.50
. Material 1, Thermal Cover, Motor Upper 1 PURFoam £4.08 0.0154 0.0159 Z0.00 20.06
15 June 2015
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\Zone 7 Driveline
\Motor

\Thermal Cover, Motor Upper Installation

Process Summary

Right First Time 99.91 %
I Process Time (Sec) 25.00
Total Weight (kg) 0.00
Material Cost** $0.10
OEM Process Cost $0.63
Supplier Process Cost $0.00
Q Burden $0.01
SG&A $0.15
Manufacturing Cost* $0.90

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015
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Thermal Cover, Motor Upper Installation 1 MUNRO
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Thermal Cover, Motor Upper Installation

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
OEM Manual Asm 25,00 1 1.00 M4 GER 30.63 9591 % 0.1

| Thermal Cover, Motor Upper Installation

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Push Clip 2  Commodity tem Purchased 0.0021 - 30.05 30.00
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The gear box for the i3 is a single speed fixed ratio gear
box. Assembly and manufacturing details for the gear box
will be covered throughout the report.

The gear box consists of an aluminum multi-piece
machined housing containing an electronically engaged
parking paw using an external mounted electric motor, a
welded ring gear/carrier, coated side gears/pin, and the
fixed ratio gears. The electronic parking pawl consists of
an electric actuator utilizing plastic gears and mechanical
locking mechanisms. The ring gear is forged whereas the
carrier is a sand cast design.

All major components were costed in detail, while prices
were applied to commodity items (i.e. seals, rivets, snap
rngs).

Estimates are based on actual parts.

Photos: Background on 100mm grid paper.
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Eye Catching Features D o MUNRO

|
!
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i

Description:
« Output differential assembly: The ring gear is laser welded to the differential carrier

Advantages:

» Reduced manufacturing complexity by reducing the number of fasteners and associated
machining

« Reduced quality issues related with fasteners (i.e. cross threading, reduced torque over-time,
etc.)
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Description:
« Output differential assembly: The ring gear is laser welded to the differential carrier

Disadvantages:
» Increased manufacturing investment due to laser welding station
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Description:

 Electronic parking brake pawl engagement. BMW i3 utilizes an electronic actuator to engage
the parking brake pawl and lock the transmission in the park position

Advantages:

« Reduces manufacturing complexity by reducing the number of components installed when
compared with cable operated systems
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Eye Catching Features @ <t MUNRO
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Description:

 Electronic parking brake pawl engagement. BMW i3 utilizes an electronic actuator to engage
the parking brake pawl and lock the transmission in the park position

Disadvantages:
» Increased cost compared to cable operated systems
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Description: | N

+ Differential pin and side gears: The
differential pin and side gears appear to be
coated with a diamond like coating (DLC) to
improve wear resistance and reduce friction

Advantages:

* Improved wear resistance
* Provides friction reduction
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Eye Catching Features D o MUNRO
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Description: n

« Differential pin and side gears: The
differential pin and side gears appear to be
coated with a diamond like coating (DLC) to
improve wear resistance and reduce friction

Disadvantages:

* Increased cost due to overall manufacturing
processes and investment
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Observations:

« The gear box system includes 1 circuit board, containing 28 additional electrical components.
This circuit board is used to control the actuation of the parking brake paw.
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Gear Box

1 MUNRO
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Summary
Parts 138
Fasteners 39
Part Numbers 89
Steps 1,542
Fastenings 111
Right First Time 82.79%
OEM Process Time (Hrs) 0.21
Supplier Process Time (Hrs) 2.13
Total Weight (kg) 23.01
Material Cost** $108.36
OEM Process Cost $19.20
Supplier Process Cost $127.79
Q Burden $2.83
SG&A $30.97
Manufacturing Cost* $289.15

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost

15 June 2015
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\\.Zone 7 Driveline
\Gear Box
\Gear Box Asm
Assembly Summary
Parts 121
Fasteners 28
Part Numbers 82
Steps 1,486
Fastenings 100
Right First Time 84.32 %
OEM Process Time (Min) 10.21
Supplier Process Time (Min) 124.23
Total Weight (kg) 22.80
Material Cost** $106.68
OEM Process Cost $15.46
Supplier Process Cost $126.70
Q Burden $2.56
SG&A $30.07
Manufacturing Cost* $281.47
* Excluding tooling, ER&D, logistics, and profit margin
=+ Includes material cost and purchased parts cost
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Gear Box Asm

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
Name Qty Parts Fasteners Steps Fastenings FirstTime Time (Min}  Time (Min) Time (Min) Time (Min) Weight (kg)
Gear Box Housing, Gear Box Asm 1 &7 45 BE19 45 93.72% 270 0.12 274 3093 7.0950
Input Differential ShaftAsm, Gear Box 1 1 0 102 0 99.47 % 0.00 0.00 0.00 5.45 0.5880
Asm
Parking Brake Gear, Gear Box Asm 1 1 ] & ] 55 74% 0.00 0.00 0.00 1.0 02791
Intermediate Differential ShaftAsm, Gear 1 1 H ) H 99.57 % 0.00 0.00 0.00 g.98 2.1043
BoxAsm
Intermediate Gear, GearBox Asm 1 1 ] &7 ] 5547 % 0.00 0.00 0.00 1480 1.4032
Qutput Differential Asm, Gear Box Asm 1 18 14 390 14 97.00% 0.00 0.00 3.70 4423 6.0757
Assemble Gear Cluster 1 15 3 30 3 5333% 410 0.00 0.00 0.00 2.4082
Gear Box Cover, Gear Box Asm 1 g g 150 g 98.71% 0.00 0.00 1.13 1317 2.3348
Assemble Gear Box Cover 1 18 24 7 24 9577 % 328 0.00 0.00 0.00 0.1941
Gear Box Asm
Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost @ Burden SGEA Cost*
Gear Box Housing, Gear Box Asm 510.55 318.51 41 3009 5153 52401 3097 57.5R 58733
Input Differential ShaftAsm, Gear Box Asm $0.00 51.63 F0.00 50.00 50.00 56.88 0.0 51.28 59.92
Parking Brake Gear, Gear Baox Asm $0.00 $0.30 F0.00 0.00 0.00 31.43 3004 50.26 52.03
Intermediate Differential ShaftAsm, Gear Box Asm 30.00 5353 30.00 T0.00 T0.00 361 3006 51.89 51454
Intermediate Gear, GearBox Asm $0.00 52.66 F0.00 £0.00 £0.00 51837 F0.08 2316 22427
Output Differential Asm, Gear Box Asm 50.54 31327 30.00 50.00 34.00 55129 30.45 F10.31 3017
Assemble Gear Cluster 54617 £0.00 £6.25 50.00 50.00 20.00 20.18 £2.32 5549
Gear Box Cover, Gear Box Asm %0.55 58.83 F0.00 0.00 I0.36 210.21 0.20 52.48 $19.62
Assemble Gear Box Cover 5234 30.00 BM T0.00 3000 30.00 30459 5082 5867
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Detailed Summary

Parts 121
Fasteners 28
Part Numbers 82
Steps 1,486
Fastenings 100
Right First Time 84.32%
OEM Asm. Time (Min) 10.09
OEM Fab. Time (Min) 0.12
Supplier Asm. Time (Min) 7.57
Supplier Fab. Time (Min) 116.66
Total Weight (kg) 22.80
Purchased Part Cost $60.45
Material Cost $46.23
OEM Asm. Cost $15.37
OEM Fab. Cost $0.09
Supplier Asm. Cost $5.90
Supplier Fab. Cost $120.80
Q Burden $2.56
SG&A $30.07
Manufacturing Cost* $281.47

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Gear Box Housing, Gear Box Asm
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\Gear Box
\Gear Box Asm

\Gear Box Housing, Gear Box Asm

Assembly Summary

Parts o7
Fasteners 14
Part Numbers 38
Steps 519
Fastenings 46
Right First Time 93.72 %
OEM Process Time (Min) 2.82
Supplier Process Time (Min) 33.67
Total Weight (kg) 7.10
Material Cost** $29.06
OEM Process Cost $4.20
Supplier Process Cost $25.54
Q Burden $0.97
SG&A $7.55
Manufacturing Cost* $67.33

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Gear Box Housing, Gear Box Asm
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Gear Box Housing, Gear Box Asm

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
Name Oty Parts Fasteners  Steps Fastenings FirstTime Time (Min}  Time (Min) Time (Min) Time (Min) Weight (ko)
Housing, Gear Box Housing Asm 1 1 ] 239 ] 9520 % 0.00 0.00 0.00 2714 6.0500
Assemble Housing 1 3 3 8 3 B9.73% 057 0.00 0.00 0.00 0.0838
Parking Brake ShaftAsm, Gear Box Asm 1 & & 35 & 99258 % 0.00 0.00 062 2.20 0.2544
Parking Brake ShaftMounting Bracket, 1 1 ] T ] 55 97 % 0.00 0.00 0.00 024 0.0451
Gear Box
Parking Brake Detent, Gear Box 1 4 2 25 2 9931 % 0.00 0.00 019 0.30 0.0107
Assemble Parking Brake Shaft 1 4 3 18 3 59.04 % 1.05 0.00 0.00 0.00 0.0184
Parking Brake Paw!, S ear Box 1 1 o 21 o 99.51 % 0.00 0.00 0.00 0.87 0.1499
Assemble Parking BrakePasd 1 3 4 g 4 5539% 0.33 0.00 0.00 0.00 0.0247
Actuator Asm, GearBox Housing Asm 1 &3 19 95 19 97.459% 0.00 0.2 1.94 018 0.4109
Assemble Actuator 1 3 4 g 4 9935 % 0.70 0.00 0.00 0.00 0.0482
Gear Box Housing, Gear Box Asm
Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost @ Burden SGE&A Cost
Housing, Gear Box Housing Asm $0.00 514.43 F0.00 0.00 0.00 520.54 3012 58.29 40.69
Assemble Housing 50.67 50.00 30.86 0.00 0.00 30.00 30,04 3015 .72
Parking Brake ShaftAsm, Gear Box Asm 50.34 50.40 F0.00 £0.00 50.50 .92 20N 50.43 23N
Parking Brake ShaftMounting Bracket, Gear Box $0.00 $0.09 30.00 50.00 50.00 0.1 30.00 $0.03 50.23
Parking Brake Detent, Gear Box 50.26 g0.02 20.00 50.00 0.1 20.09 20.03 20,04 Z0.55
Assemble Parking Brake Shaft 50.12 $0.00 E1.60 0.00 0.00 F0.00 014 5024 2211
Parking Brake Paw!, 5 ear Box 30.00 5025 30.00 T0.00 T0.00 3085 3003 5018 51.40
Assemble Parking Brake Pas 0.4 $0.00 F0.53 50.00 50.00 F0.00 F0.02 5010 1.1
Actuator Asm, GearBox Housing Asm $8.57 $3.32 30.00 $0.09 5092 30.10 30.38 $0.92 314.31
Assemble Actuator 5018 50.00 .07 0.00 0.00 30.00 30.10 3017 1.5
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Detailed Summary

Parts 57
Fasteners 14
Part Numbers 38
Steps 519
Fastenings 46
Right First Time 93.72%
OEM Asm. Time (Min) 2.70
OEM Fab. Time (Min) 0.12
Supplier Asm. Time (Min) 2.74
Supplier Fab. Time (Min) 30.93
Total Weight (kg) 7.10
Purchased Part Cost $10.55
Material Cost $18.51
OEM Asm. Cost $4.11
OEM Fab. Cost $0.09
Supplier Asm. Cost $1.53
Supplier Fab. Cost $24.01
Q Burden $0.97
SG&A $7.55
Manufacturing Cost* $67.33

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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\Gear Box Housing, Gear Box Asm
\Housing, Gear Box Housing Asm
\Housing Process

Process Summary

Right First Time 99.20 %

Process Time (Sec) 1628.33

Total Weight (kg) 6.05
e Material Cost** $14.43
E OEM Process Cost $0.00
i Supplier Process Cost $20.84
E Q Burden $0.12
— SG&A $5.29
_E : Manufacturing Cost* $40.69

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Housing Process

OverallCycle  Parts/ Mumberof  WorkcellRate Process  Right First
Symbol Name Time (Sec) Cycle Operators (&M} Country Cost Time Q Burden
Wash 15.00 1 0.25 7511 HUN 50.33 99,98 % 50.00
Debur 14.00 1 0.25 3515 HUN 50.14 09,99 % 50.00
CMC Machining 7545 1 0.25 4763 HUN 53.04 89,33 % 50.10
Heat Treat Step 2 471.43 1 0.25 958 HUN 51.25 53,89 % 50.00
Heat Treat Step 1 342 36 1 0.25 47.48  HUN 5452 09,89 % 50.00
Wash 156.00 1 0.25 7511  HUN 50.33 99,98 % 50.00
Debur 14.00 1 0.25 3515 HUN 50.14 99,89 % 50.00
80 Ton TrimPress 8.7 1 0.25 1603  HUN 50.03 09,88 % 50.00
2200 Ton Casting Press 71.88 1 2.00 28311 HUN 55.15 99,99 % 50.00
| Housing Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Oty  Material 15/kg) (kg) Weight (kg) Cost Cost
W Material Howing 1 A3B0 5227 £.0500 £.3530 50.00 514,43
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Assemble Housing
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\Gear Box Housing, Gear Box Asm
\Assemble Housing

Process Summary

Right First Time 99.73 %
Process Time (Sec) 34.00
Total Weight (kg) 0.08
Material Cost** $0.67
OEM Process Cost $0.86
Supplier Process Cost $0.00
Q Burden $0.04
SG&A $0.15
Manufacturing Cost* $1.72

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Assemble Housing

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
OEM Manual Asm 34.00 1 1.00 M4 GER 30.86 9573% 30.04

| Assemble Housing

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Gty  Material 1%/kg) {kg) Weight (kg) Cost Cost
. Parking Brake Dowel, G ear Box Housing 1 Commodity bem Purchased 0.0798 - 20.50 20.00
. Parking Brake Actuator Sleeve, Gear Box Housing As 1 Commodity tem Purchased 0.0006 - 30.10 30.00
. Plug Parking Brake Actuator, Gear Box Housing Asm 1 Commodity tem Purchased 0.0034 - 20.07 20.00

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 164



http://www.leandesign.com/

H

Parking Brake Shaft Asm, Gear Box Asm *: MUNRO

W & ASSOCIATES, INC.

—

o ] (RN SN I

k]

\

\Gear Box Asm

\Gear Box Housing, Gear Box Asm

\Parking Brake Shaft Asm, Gear Box Asm
Assembly Summary

Parts 6
Fasteners 0
Part Numbers 6
Steps 85
Fastenings 6
Right First Time 99.28 %
OEM Process Time (Min) 0.00
Supplier Process Time (Min) 2.82
Total Weight (kg) 0.25
Material Cost** $0.74
OEM Process Cost $0.00
Supplier Process Cost $2.42
Q Burden $0.11
SG&A $0.43
Manufacturing Cost* $3.71

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Parking Brake Shaft Asm, Gear Box Asm

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
Name Oty Parts Fasteners Steps Fastenings FirstTime Time (Min)  Time (Min) Time {Min} Time (Min) Weight (kg)
Shaft Asm, Parking Brake Shaft 4sm 1 4 4 a7 4 99,60 % 0.00 0.00 0.42 0.%8 0.1720
Bumper, Parking Brakefsm 1 1 ] 29 ] 99,79 % 0.00 0.00 0.00 1.24 0.0737
Assemble Parking Brake Shaft 1 1 2 T 2 55.39% 0.00 0.00 0.20 0.00 0.0037
Parking Brake Shaft Asm, Gear Box Asm
Purchased Material OEMAsm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost @ Burden SGE&A Cost
Shaft Asm, Parking Brake Shaft 4sm 50.20 50.28 50.00 50,00 50.40 S0.67 50.06 50.21 51.82
Bumper, Parking Brakefsm 50.00 50.12 50.00 S0.00 S0.00 51.25 $0.03 50.21 51.60
Assemble Parking Brake Shaft 50.14 50.00 $0.00 S0.00 5010 $0.00 $0.02 50.02 50.23
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Detailed Summary

Parts 6
Fasteners 0
Part Numbers 6
Steps 85
Fastenings 6
Right First Time 99.28%
OEM Asm. Time (Min) 0.00
OEM Fab. Time (Min) 0.00
Supplier Asm. Time (Min) 0.62
Supplier Fab. Time (Min) 2.20
Total Weight (kg) 0.25
Purchased Part Cost $0.34
Material Cost $0.40
OEM Asm. Cost $0.00
OEM Fab. Cost $0.00
Supplier Asm. Cost $0.50
Supplier Fab. Cost $1.92
Q Burden $0.11
SG&A $0.43
Manufacturing Cost* $3.71

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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\Gear Box Housing, Gear Box Asm

\Parking Brake Shaft Asm, Gear Box Asm

\Shaft Asm, Parking Brake Shaft Asm

Assembly Summary

Parts 4
Fasteners 0
Part Numbers 4
Steps 47
Fastenings 4
Right First Time 99.60 %
OEM Process Time (Min) 0.00
Supplier Process Time (Min) 1.38
Total Weight (kg) 0.17
Material Cost** $0.48
OEM Process Cost $0.00
Supplier Process Cost $1.07
Q Burden $0.06
SG&A $0.21
Manufacturing Cost* $1.82

* Excluding tooling, ER&D, logistics, and profit margin

xk IncIL_Jdes material cost and purchased parts cost
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Shaft Asm, Parking Brake Shaft Asm

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
Name Qty Parts  Fasteners Steps Fastenings FirstTime Time (Min)  Time (Min) Time (Min) Time (Min) Weight (kg)
Shaft, Shaft Asm 1 1 ] 19 ] 00,35 % 0.00 0.00 0.00 0.64 0.0860
Large Bracket, ShaftAsm 1 1 o 7 o 59.97 % 0.00 0.00 0.00 0.16 0.0&88
Small Bracket, ShaftAsm 1 1 o 7 o 5997 % 0.00 0.00 0.00 0.16 0.0155
Assemble Shaft 1 1 4 11 4 99.81 % 0.00 0.00 0.42 0.00 0.0017
Shaft Asm, Parking Brake Shaft Asm
Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost 1 Burden SG&A Cost
Shaft, Shaft Asm 50.00 30.11 30.00 50.00 50.00 30.58 30.02 5010 50.52
Large Bracket, ShaftAsm Z0.00 2011 20.00 Z0.00 £0.00 20.05 Z0.00 20.02 2018
Small Bracket, ShaftAsm 50.00 %0.06 20.00 50.00 50.00 %0.05 20.00 50.02 2013
Assemble Shaft 50.20 50.00 30.00 50.00 50.40 30.00 %0.03 50.07 50.70
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Detailed Summary

Parts 4
Fasteners 0
Part Numbers 4
Steps 47
Fastenings 4
Right First Time 99.6%
OEM Asm. Time (Min) 0.00
OEM Fab. Time (Min) 0.00
Supplier Asm. Time (Min) 0.42
Supplier Fab. Time (Min) 0.96
Total Weight (kg) 0.17
Purchased Part Cost $0.20
Material Cost $0.28
OEM Asm. Cost $0.00
OEM Fab. Cost $0.00
Supplier Asm. Cost $0.40
Supplier Fab. Cost $0.67
Q Burden $0.06
SG&A $0.21
Manufacturing Cost* $1.82

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Shaft, Shaft Asm

£ MUNRO

. D
W 8 ASSOCIATES, INC.

o

\

\Shaft, Shaft Asm
\Shaft Process

\Shaft Asm, Parking Brake Shaft Asm

Process Summary

Right First Time 99.85 %
Process Time (Sec) 38.33
Total Weight (kg) 0.09
j Material Cost** $0.11
i & OEM Process Cost $0.00
j i Supplier Process Cost $0.58
| | Q Burden $0.02
w ‘ SG&A $0.10
# Manufacturing Cost* $0.82

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015
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Shaft, Shaft Asm & MUNRO

“"’ﬂ & ASSOCIATES, INC.

Shaft Process

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Wash 5.00 1 0.25 0688 GER 30.08 09993 % 50.00
Debumr 5.00 1 0.25 3568 GER 20.09 09,99 % 50.00
CMNC Machining 9.63 1 0.25 3818 GER 0.1 9997 % 50.00
26Ton TrimPress 4 60 1 0.25 1808 GER 30.02 59553 % 30.00
500 Ton Forging Press 4.85 1 2.00 20538 GER 0.28 9996 % 0.
Cut Blank 1.20 1 0.25 2818 GER 0.1 09997 % 50.00

| Shaft Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Material, Shatft 1 Steel 1018 - Bar Stock .21 0.0860 0.0840 50.00 0.1
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Large Bracket, Shaft Asm £ MUNRO
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\...
\Shaft Asm, Parking Brake Shaft Asm
\Large Bracket, Shaft Asm
\Large Bracket Process

Process Summary

Right First Time 99.97 %

Process Time (Sec) 9.60

Total Weight (kg) 0.07
& Material Cost** $0.11
e OEM Process Cost $0.00
i Supplier Process Cost $0.05
E Q Burden $0.00
E SG&A $0.02
F Manufacturing Cost* $0.18
I

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Large Bracket, Shaft Asm & MUNRO
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Large BracketProcess

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn) Country Cost Time Q Burden
Wash 5.00 1 0.25 2000 GER F0.03 9999 % 50.00
Debumr 4.00 1 0.25 1238 GER 0.01 09993 % 50.00
25Ton Stamping Press 0.60 1 0.25 2163 GER 30.00 59,99 % 30.00
| Large BracketProcess
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Oty  Material {$'ka) (ka) Weight (kg) Cost Cost
. Material, Large Bracket 1 Steel 1008 -Coil Stock $0.99 0.0533 01130 50.00 0.1
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Small Bracket, Shaft Asm %‘ MUNRO

\...
\Shaft Asm, Parking Brake Shaft Asm
\Small Bracket, Shaft Asm
\Small Bracket Process

Process Summary

Right First Time 99.97 %

Process Time (Sec) 9.60

Total Weight (kg) 0.02
j Material Cost** $0.06
I B OEM Process Cost $0.00
j Supplier Process Cost $0.05
L Q Burden $0.00
| SG&A $0.02
1 Manufacturing Cost* $0.13

il

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Small Bracket, Shaft Asm 2 MUNRO

Q,
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Small Bracket Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn) Country Cost Time Q Burden
Wash 5.00 1 0.25 2000 GER F0.03 9999 % 50.00
Debumr 4.00 1 0.25 1238 GER 0.01 09993 % 50.00
25Ton Stamping Press 0.60 1 0.25 2163 GER 30.00 59,99 % 30.00
| Small Bracket Process
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Oty  Material {$'ka) (ka) Weight (kg) Cost Cost
. Material, Small Bracket 1 Steel 1008 -Coil Stock $0.99 0.0165 0.0600 50.00 30.06
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Assemble Shaft °"‘°>J }\ggCEEEQ

\...
\Parking Brake Shaft Asm, Gear Box Asm
\Shaft Asm, Parking Brake Shaft Asm
\Assemble Shaft

Process Summary

Right First Time 99.81 %
Process Time (Sec) 24.97
Total Weight (kg) 0.00
j Material Cost** $0.20
[ OEM Process Cost $0.00
= Supplier Process Cost $0.40
Cy Q Burden $0.03
SG&A $0.07
Manufacturing Cost* $0.70

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Assemble Shaff & MUNRO
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Assemble Shaft

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Supplier Laser Welding 2457 1 0.25 E3.22 GER 30.40 95381 % 50.03

| Assemble Shaft

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Sleeve, Shaft Asm 1 Commodity tem Purchased 0.0M7T - 30.20 30.00
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Bumper, Parking Brake Asm &1 MUNRO

o
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\Parking Brake Shaft Asm, Gear Box Asm
\Bumper, Parking Brake Asm
\Bumper Process

Process Summary

I ] TS T el

TRERE

1

L) | |

Right First Time 99.79 %
Process Time (Sec) 74.54
Total Weight (kg) 0.07
Material Cost** $0.12
OEM Process Cost $0.00
Supplier Process Cost $1.25
L Q Burden $0.03
SG&A $0.21
Manufacturing Cost* $1.60

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015
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Bumper, Parking Brake Asm MUNR()

BumperProcess
Owverall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators ($/Hn) Country Cost Time Q Burden
Wash 5.00 1 0.25 20000 GER 20.05 09,99 % 50.00
Debur 9.00 1 0.25 3568 GER F0.09 9999 % 50.00
CMNC Machining 3520 1 0.25 4586 GER 3045 09 97 % 30.00
Carburize 4.94 1 0.25 16744 GER F0.23 100.00 % 50.00
Quench 0.49 1 0.25 2828 GER 30.00 100.00 % 50.00
Temper 0.61 1 0.25 1928 GER 30.00 100.00 % 30.00
26Ton TrimPress 460 1 0.2 19.08 GER F0.02 9993 % 50.00
ROD Ton Forging Press RTD 1 2.00 20638 GER 3033 09592 % 300
Cut Blank 500 1 0.25 2518 GER 20.03 09,97 % 50.00
| Bumper Process
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Qty  Material {$'ka) (ka) Weight (kg) Cost Cost
. Material, Bumper 1 Steel 1008 -Coil Stock $0.99 0.0737 01220 50.00 3012
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Assemble Parking Brake Shaft &1 MUNRO
% & ASSOCIATES, INC.

\...
\Gear Box Housing, Gear Box Asm
\Parking Brake Shaft Asm, Gear Box Asm
\Assemble Parking Brake Shaft

Process Summary

Right First Time 99.89 %
Process Time (Sec) 12.00
Total Weight (kg) 0.01
j Material Cost** $0.14
1 OEM Process Cost $0.00
j i Supplier Process Cost $0.10
“‘; o Q Burden $0.02
) SG&A $0.02
j b Manufacturing Cost* $0.28
| |

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 181



http://www.leandesign.com/

Assemble Parking Brake Shaft & MUNRO
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Assemble Parking Brake Shaft

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Supplier Automated Asm 12.00 1 0.25 027 GER 30.10 9559 % 50.02

| Assemble Parking Brake Shaft

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Return Spring, Parking Brake Asm 1 Commodity tem Purchased 0.0087 - z0.14 30.00
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Parking Brake Shaft Mounting Bracket,
Gear Box " l\:[ssloJcmNTEgQ

o
\...
\Gear Box Housing, Gear Box Asm
\Parking Brake Shaft Mounting Bracket, Gear Box
\Parking Brake Mounting Bracket Process

Process Summary

Right First Time 99.97 %
Process Time (Sec) 14.33
Total Weight (kg) 0.05
Material Cost** $0.09
OEM Process Cost $0.00
2 Supplier Process Cost $0.11
| : Q Burden $0.00
Yy - ‘ W SG&A $0.03
Iy . " Iz Manufacturing Cost* $0.23

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Parking Brake Shaft Mounting Bracket,

Gear Box

N

£1 MUNRO
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Parking Brake Mounting Bracket Process
Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn) Country Cost Time Q Burden
Wash T7.00 1 0.25 2000 GER F0.04 9999 % 50.00
Debumr 6.00 1 0.25 383 GER 30.06 09993 % 50.00
&0 Ton Stamping Press 1.33 1 0.25 2822 GER 30.01 59,99 % 30.00
| Parking Brake Mounting Bracket Process
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Oty  Material {$'ka) (ka) Weight (kg) Cost Cost
. Material, Parking Brake Mounting Bracket 1 Steel 1008 -Coil Stock $0.99 0.0451 0.0924 50.00 30.09
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Parking Brake Detent, Gear Box
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\Gear Box Asm

\Gear Box Housing, Gear Box Asm
\Parking Brake Detent, Gear Box

Assembly Summary

Parts 4
Fasteners 0
Part Numbers 4
Steps 25
Fastenings 2
Right First Time 99.81 %
OEM Process Time (Min) 0.00
Supplier Process Time (Min) 0.49
Total Weight (kg) 0.01
Material Cost** $0.28
OEM Process Cost $0.00
Supplier Process Cost $0.20
Q Burden $0.03
SG&A $0.04
Manufacturing Cost* $0.55

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Parking Brake Detent, Gear Box %1 MUNRO

% & ASSOCIATES, INC.

Parking Brake Detent, Gear Box

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total

Name Oty Parts Fasteners Steps Fastenings FirstTime Time (Min)  Time (Min) Time {Min} Time (Min) Weight (kg)

Detent, Parking Brake 1 1 ] 7 ] 99,97 % 0.00 0.00 0.00 018 0.0088

Detent Support, Parking Brake 1 1 ] 7 ] 99,97 % 0.00 0.00 0.00 0.14 0.0004

Assemble Detert 1 2 2 ] 2 5557 % 0.00 0.00 019 0.00 0.0017

Parking Brake Detent, Gear Box

Purchased Material OEMAsm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing

Name Part Cost Cost Cost Cost Cost Cost @ Burden SGE&A Cost
Detent, Parking Brake 50.00 50.01 50.00 50,00 50.00 50.05 50.00 50.01 50.07
Detent Support, Parking Brake 50.00 50.01 50.00 S0.00 S0.00 50.04 $0.00 50.01 S0.06
Assemble Detert 50.26 50.00 $0.00 S0.00 5011 $0.00 $0.02 50.02 50.42
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Parking Brake Detent, Gear Box

: MUNRO

W & ASSOCIATES, INC.

Detailed Summary

Parts 4
Fasteners 0
Part Numbers 4
Steps 25
Fastenings 2
Right First Time 99.81%
OEM Asm. Time (Min) 0.00
OEM Fab. Time (Min) 0.00
Supplier Asm. Time (Min) 0.19
Supplier Fab. Time (Min) 0.30
Total Weight (kg) 0.01
Purchased Part Cost $0.26
Material Cost $0.02
OEM Asm. Cost $0.00
OEM Fab. Cost $0.00
Supplier Asm. Cost $0.11
Supplier Fab. Cost $0.09
Q Burden $0.03
SG&A $0.04
Manufacturing Cost* $0.55

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Detent, Parking Brake £ MUNRO

Q"'h*‘ & ASSOCIATES, INC.

\...
\Parking Brake Detent, Gear Box
\Detent, Parking Brake
\Detent Process

Process Summary

Right First Time 99.97 %
Process Time (Sec) 9.60
Total Weight (kg) 0.01
Material Cost** $0.01
OEM Process Cost $0.00
Supplier Process Cost $0.05
Q Burden $0.00
SG&A $0.01
Manufacturing Cost* $0.07

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Detent, Parking Brake #1 MUNRO
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Detent Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn) Country Cost Time Q Burden
Wash 5.00 1 0.25 2000 GER F0.03 9999 % 50.00
Debumr 4.00 1 0.25 1238 GER 0.01 09993 % 50.00
25Ton Stamping Press 0.60 1 0.25 2163 GER 30.00 59,99 % 30.00
| Detent Process
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Oty  Material {$'ka) (ka) Weight (kg) Cost Cost
. Material, Detent 1 Steel 1008 -Coil Stock $0.99 0.0086 0.0120 50.00 3001
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Detent Support, Parking Brake £ MUNRO
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\...
\Parking Brake Detent, Gear Box
\Detent Support, Parking Brake
\Support Bracket, Process

Process Summary

Right First Time 99.97 %
Process Time (Sec) 8.60
Total Weight (kg) 0.00
Material Cost** $0.01
OEM Process Cost $0.00
Supplier Process Cost $0.04
Q Burden $0.00
SG&A $0.01
Manufacturing Cost* $0.06

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Detent Support, Parking Brake & MUNRO

Q"’ﬂ & ASSOCIATES, INC.

Support Bracket, Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn) Country Cost Time Q Burden
Wash 5.00 1 0.25 2000 GER F0.03 9999 % 50.00
Debumr 3.00 1 0.25 1238 GER 0.01 09993 % 50.00
25Ton Stamping Press 0.60 1 0.25 2163 GER 30.00 59,99 % 30.00
| Support Bracket, Process
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Oty  Material {$'ka) (ka) Weight (kg) Cost Cost
. Material, Detent Support 1 Steel 1008 -Coil Stock $0.99 0.0004 0.0030 50.00 3001
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Assemble Detent 7 MUNRO

“ay q & ASSOCIATES, INC.

\...
\Gear Box Housing, Gear Box Asm
\Parking Brake Detent, Gear Box
\Assemble Detent

Process Summary

Right First Time 99.87 %
Process Time (Sec) 11.20
Total Weight (kg) 0.00
Material Cost** $0.26
OEM Process Cost $0.00
Supplier Process Cost $0.11
Q Burden $0.02
SG&A $0.02
Manufacturing Cost* $0.42

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Assemble Detent & MUNRO

“’%’j & ASSOCIATES, INC.

Assemble Detent

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Supplier SpotWelding, 1 Head 11.20 1 0.25 3818 GER 0.1 9987 % 50.02

| Assemble Detent

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Gty Material {$/kg) (kg) Weight (kg) Cost Cost
. Detent Pin, Parking Brake 1 Commodity tem Purchased 0.0008 - 50.06 F0.00
. Detent Roller, Park Brake 1 Commodity kem Purchased 0.0009 - 30.20 30.00
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Assemble Parking Brake Shaft #1 MUNRO

Q
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\...
\Gear Box Asm
\Gear Box Housing, Gear Box Asm
\Assemble Parking Brake Shaft

Process Summary

Right First Time 99.04 %
Process Time (Sec) 63.00
Total Weight (kg) 0.02
Material Cost** $0.12
OEM Process Cost $1.60
2 Supplier Process Cost $0.00
7 4 i Q Burden $0.14
y 4 ‘ TR ) 3 SG&A $0.24
S o |- Bl Manufacturing Cost* $2.11

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Assemble Parking Brake Shaft & MUNRO

“"’ﬂ & ASSOCIATES, INC.

Assemble Parking Brake Shaft

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
OEM Manual Asm 63.00 1 1.00 M4 GER 1.80 9504 % 3014

| Assemble Parking Brake Shaft

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. M&x18mm-Pan Head Tom 4  Commodity kem Purchased 0.0046 - 20.03 20.00
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Parking Brake Pawl, Gear Box 1 MUNRO
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\...
\Gear Box Housing, Gear Box Asm
\Parking Brake Pawl, Gear Box
\Parking Pawl Process

Process Summary

Right First Time 99.81 %
Process Time (Sec) 52.23
Total Weight (kg) 0.15
Material Cost** $0.25
OEM Process Cost $0.00
Supplier Process Cost $0.95
Q Burden $0.03
SG&A $0.18
Manufacturing Cost* $1.40

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015
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Parking Brake Pawl, Gear Box MUNR()

Parking Pawl Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time {Sec) Cycle Operators ($/Hn) Country Cost Time Q Burden
Wash 7.00 1 0.25 3088 GER 50.06 99.99 % 50.00
Drebur 8.00 1 0.25 3883 GER 50.09 8999 % 50.00
CMC Machining 8.08 1 0.25 4988 OGER 0.1 8593 % 50.00
Temper 0.75 1 0.25 1829 GER 50.00 100.00 % 50.00
Qeench 0.52 1 0.25 2828 GER 50.00 100.00 % 50.00
Carburize T 1 0.25 167.44 GER 50.25 100.00 % 50.00
28Ton TrimPress 480 1 0.25 18.08 GER 50.02 85958 % 50.00
BDO Ton Farging Press BT0D 1 2.00 20838 GER 50.33 89982 % 50.01
Cut Blank 11.20 1 0.25 2518 GER 50.08 99.97 % 50.00

| Parking Pawl Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Material, Parking Pawed 1 Steel 1008 - Coil Stock 50.89 0.1455 0.2500 50.00 50.25
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Assemble Parking Brake Pawl #1 MUNRO
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\...
\Gear Box Asm
\Gear Box Housing, Gear Box Asm
\Assemble Parking Brake Pawl

Process Summary

| Right First Time 99.89 %
Process Time (Sec) 23.00
Total Weight (kg) 0.02
Material Cost** $0.41
OEM Process Cost $0.58
Supplier Process Cost $0.00
Q Burden $0.02
SG&A $0.10
Manufacturing Cost* $1.11

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Assemble Parking Brake Pawl
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Assemble Parking Brake Pawl

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
OEM Manual Asm 592.00 4 1.00 M4 GER 20.53 9559 % 50.02
| Assemble Parking Brake Pawl
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty  Material 1%/kg) {kg) Weight (kg) Cost Cost
. M1ExTmm-Slesve 1 Commodity tem Purchased 0.0056 - 50.20 $0.00
. Parking Brake Paw| Retum Spring 1 Commodity tem Purchased 0.0050 - $0.06 30.00
. M15x14mm Sleeve 1 Commodity tem Purchased 00141 - 50.15 $0.00
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Actuator Asm, Gear Box Housing Asm <t MUNRO

@7 & ASSOCIATES, INC.

11404

\\.Gear Box Asm
\Gear Box Housing, Gear Box Asm
\Actuator Asm, Gear Box Housing Asm
Assembly Summary
Parts 31
Fasteners 7
Part Numbers 17
Steps 95
Fastenings 19
Right First Time 97.49 %
OEM Process Time (Min) 0.12
Supplier Process Time (Min) 212
Total Weight (kg) 0.41
Material Cost** $11.89
OEM Process Cost $0.09
Supplier Process Cost $1.02
Q Burden $0.38
SG&A $0.92
Manufacturing Cost* $14.31
* Excluding tooling, ER&D, logistics, and profit margin
=+ Includes material cost and purchased parts cost
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Actuator Asm, Gear Box Housing Asm &

4 MUNRO
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40Hd

Vo

Actuator Asm, Gear Box Housing Asm

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
Name Oty Parts Fasteners Steps Fastenings FirstTime Time (Min)  Time (Min) Time {Min} Time (Min) Weight (kg)
Actuator Cover Asm, Actuator Asm 1 g 5 25 5 99,66 % 0.00 0.12 0.49 0.00 0.0857
Actuator Base Asm, Actuator Asm 1 18 & 41 & 99,38 % 0.00 0.00 0.65 0.18 0.3160
Assemble Cover to Base 1 7 ] 27 ] 53.43% 0.00 0.00 0.80 0.00 0.0091
Actuator Asm, Gear Box Housing Asm
Purchased Material OEMAsm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost @ Burden SGE&A Cost
Actuator Cover Asm, Actuator Asm 50.52 50.53 50.00 50.0% 5022 50.00 50.05 50.14 51.56
Actuator Base Asm, Actuator 2sm 57.91 5279 50.00 S0.00 50.29 5010 50.0% 50.71 511.80
Assemble Cover to Base 50.14 50.00 $0.00 S0.00 S0.40 $0.00 $0.24 S0.06 50,85
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H

Actuator Asm, Gear Box Housing Asm 2 MUNRO

. |3
W & ASSOCIATES, INC.

Detailed Summary

Parts 31
Fasteners 7
Part Numbers 17
Steps 95
Fastenings 19
Right First Time 97.49%
OEM Asm. Time (Min) 0.00
OEM Fab. Time (Min) 0.12
Supplier Asm. Time (Min) 1.94
Supplier Fab. Time (Min) 0.18
Total Weight (kg) 0.41
Purchased Part Cost $8.57
Material Cost $3.32
OEM Asm. Cost $0.00
OEM Fab. Cost $0.09
Supplier Asm. Cost $0.92
Supplier Fab. Cost $0.10
Q Burden $0.38
SG&A $0.92
Manufacturing Cost* $14.31

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Actuator Cover Asm, Actuator Asm

U3

P

<t MUNRO

& ASSOCIATES, INC.

\

\Gear Box Housing, Gear Box Asm

\Actuator Asm, Gear Box Housing Asm
\Actuator Cover Asm, Actuator Asm

Assembly Summary

Parts 6
Fasteners 0
Part Numbers 6
Steps 25
Fastenings 5
Right First Time 99.66 %
OEM Process Time (Min) 0.12
Supplier Process Time (Min) 0.49
Total Weight (kg) 0.09
Material Cost** $1.05
OEM Process Cost $0.09
Supplier Process Cost $0.22
Q Burden $0.05
SG&A $0.14
Manufacturing Cost* $1.56

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Actuator Cover Asm, Actuator Asm

N

o

MUNRO

& ASSOCIATES, INC.

Actuator Cover Asm, Actuator Asm

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
Name Parts Fasteners Steps Fastenings FirstTime Time (Min}  Time (Min) Time (Min) Time (Min) Weight (kg)
Actuator Gear Asm Actuator cover Asm 2 1 T 1 99,95 % 0.00 0.06 012 0.00 0.0242
Actuator Cover Housing, Achstor Cover 4 3 12 3 55.79% 0.00 0.06 022 0.00 0.0615
Asm
Assemble Cover W] 1 4 1 5991 % 0.00 0.00 D15 0.00 0.0000D
Actuator Cover Asm, Actuator Asm
Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost @ Burden SGE&A Cost
Actuator Gear Asm Actuator cover Asm 50.04 50.33 30.00 50.04 50.05 30.00 50.01 50.06 50.62
Actuator Cover Housing, Actuator Cover Asm 20.48 20.20 20.00 20.08 2011 20.00 20.03 20.07 20.95
Assemble Cover 50.00 50.00 20.00 50.00 50.06 20.00 30.01 50.01 50.00
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Actuator Cover Asm, Actuator Asm <2 MUNRO

W & ASSOCIATES, INC.

Detailed Summary

Parts 6
Fasteners 0
Part Numbers 6
Steps 25
Fastenings 5
Right First Time 99.66%
OEM Asm. Time (Min) 0.00
OEM Fab. Time (Min) 0.12
Supplier Asm. Time (Min) 0.49
Supplier Fab. Time (Min) 0.00
Total Weight (kg) 0.09
Purchased Part Cost $0.52
Material Cost $0.53
OEM Asm. Cost $0.00
OEM Fab. Cost $0.09
Supplier Asm. Cost $0.22
Supplier Fab. Cost $0.00
Q Burden $0.05
SG&A $0.14
Manufacturing Cost* $1.56

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Actuator Gear Asm, Actuator cover Asm 3 MUNRO

@7 & ASSOCIATES, INC.

\...
\Actuator Asm, Gear Box Housing Asm
\Actuator Cover Asm, Actuator Asm
\Actuator Gear Asm, Actuator cover Asm

Assembly Summary

Parts 2
Fasteners 0
Part Numbers 2
Steps 7

I ‘ Fastenings 1
Right First Time 99.96 %
OEM Process Time (Min) 0.06
Supplier Process Time (Min) 0.12
Total Weight (kg) 0.02
Material Cost** $0.37
OEM Process Cost $0.04
Supplier Process Cost $0.05
Q Burden $0.01
SG&A $0.06
Manufacturing Cost* $0.52

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015
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Actuator Gear Asm, Actuator cover Asm

N

o

MUNRO

& ASSOCIATES, INC.

Actuator Gear Asm, Actuator cover Asm

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
Name Qty Paris Fasteners  Steps Fastenings FirstTime Time (Min}  Time (Min) Time (Min) Time (Min) Weight (kg)
Gear, Actuator Gear Asm 1 1 o 1 o 599.99 % 0.00 0.00 0.00 0.0236
Assemble Gear 1 1 1 5 1 55 97 % 0.00 012 0.00 0.0006

Actuator Gear Asm, Actuator cover Asm

Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing

Name Part Cost Cost Cost Cost Cost QBurden  SG&A Cost
Gear, Actuator Gear Asm £0.00 50,33 20.00 5004 50.00 20.00 £0.05 5042
Assemble Gear 0.04 $0.00 F0.00 0.00 $0.05 F0.00 0.1 010
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Actuator Gear Asm, Actuator cover Asm 31 MUNRO

W & ASSOCIATES, INC.

11404

Detailed Summary

Parts 2
Fasteners 0
Part Numbers 2
Steps 7
Fastenings 1
Right First Time 99.96%
OEM Asm. Time (Min) 0.00
OEM Fab. Time (Min) 0.06
Supplier Asm. Time (Min) 0.12
Supplier Fab. Time (Min) 0.00
Total Weight (kg) 0.02
Purchased Part Cost $0.04
Material Cost $0.33
OEM Asm. Cost $0.00
OEM Fab. Cost $0.04
Supplier Asm. Cost $0.05
Supplier Fab. Cost $0.00
Q Burden $0.01
SG&A $0.06
Manufacturing Cost* $0.52

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Gear, Actuator Gear Asm 1 MUNRO
"9}* & ASSOCIATES, INC.

\...
\Actuator Gear Asm, Actuator cover Asm
\Gear, Actuator Gear Asm
\Gear Process

Process Summary

Right First Time 99.99 %
Process Time (Sec) 3.79
Total Weight (kg) 0.02
Material Cost** $0.33
OEM Process Cost $0.04
Supplier Process Cost $0.00
Q Burden $0.00
SG&A $0.05
Manufacturing Cost* $0.42

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Gear, Actuator Gear Asm 1 MUNRO

“"’ﬂ & ASSOCIATES, INC.

Gear Process

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
110 Ton Injection Molding Press 30.32 3 0.25 3338 GER 0.04 09993 % 50.00

| Gear Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Material, Gear 1 PPSGF4D 31328 0.0236 0.0250 50.00 50.33
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Assemble Gear 32 MUNRO

W & ASSOCIATES, INC.

\...
\Actuator Cover Asm, Actuator Asm
\Actuator Gear Asm, Actuator cover Asm
\Assemble Gear

Process Summary

Right First Time 99.97 %
Process Time (Sec) 7.00
Total Weight (kg) 0.00
Material Cost** $0.04
OEM Process Cost $0.00
Supplier Process Cost $0.05
Q Burden $0.00
SG&A $0.01
Manufacturing Cost* $0.10

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Assemble Gear & MUNRO

“’%’j & ASSOCIATES, INC.

Assemble Gear

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Supplier Automated Asm 7.00 1 0.25 2882 GER 30.05 09997 % 50.00

| Assemble Gear

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Magnet, Actuator Gear 1 Commodity tem Purchased 0.00D6 - z0.04 30.00
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Actuator Cover Housing, Actuator Cover 1 MUNRO

Asm

Q. 2

7 & ASSOCIATES, INC.

i \iﬂ\ctuator Asm, Gear Box Housing Asm
\Actuator Cover Asm, Actuator Asm
\Actuator Cover Housing, Actuator Cover Asm
Assembly Summary
Parts 4
Fasteners 0
Part Numbers 4
Steps 12
Fastenings 3
Right First Time 99.79 %
OEM Process Time (Min) 0.06
Supplier Process Time (Min) 0.22
Total Weight (kg) 0.06
Material Cost** $0.68
OEM Process Cost $0.06
Supplier Process Cost $0.11
Q Burden $0.03
SG&A $0.07
Manufacturing Cost* $0.95
* Excluding tooling, ER&D, logistics, and profit margin
=+ Includes material cost and purchased parts cost
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Actuator Cover Housing, Actuator Cover

Asm

&2 MUNRO

Q,
“"’ﬂ & ASSOCIATES, INC.

Actuator Cover Housing, Actuator Cover Asm

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
Name Qty Paris Fasteners  Steps Fastenings FirstTime Time (Min}  Time (Min) Time (Min) Time (Min) Weight (kg)
Housing, Actuator Cover Housing 1 1 o 1 o 599.99 % 0.00 0.06 0.00 0.00 0.0590
Assemble Housing 1 3 3 10 3 55 530 % 0.00 0.00 022 0.00 0.0025
Actuator Cover Housing, Actuator Cover Asm
Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost QBurden  SG&A Cost
Housing, Actuator Cover Housing £0.00 20.20 20.00 50.06 50.00 20.00 20.00 20,04 20.30
Assemble Housing 50.45 $0.00 F0.00 0.00 2011 F0.00 F0.03 50.03 50.65
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OH

Actuator Cover Housing, Actuator Cover 1 MUNRO

Asm

,
W & ASSOCIATES, INC.

Detailed Summary

Parts 4
Fasteners 0
Part Numbers 4
Steps 12
Fastenings 3
Right First Time 99.79%
OEM Asm. Time (Min) 0.00
OEM Fab. Time (Min) 0.06
Supplier Asm. Time (Min) 0.22
Supplier Fab. Time (Min) 0.00
Total Weight (kg) 0.06
Purchased Part Cost $0.48
Material Cost $0.20
OEM Asm. Cost $0.00
OEM Fab. Cost $0.06
Supplier Asm. Cost $0.11
Supplier Fab. Cost $0.00
Q Burden $0.03
SG&A $0.07
Manufacturing Cost* $0.95

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Housing, Actuator Cover Housing ol M%QJ}HEBQ

= ; \...
\Actuator Cover Housing, Actuator Cover Asm
\Housing, Actuator Cover Housing
\Housing Process

Process Summary

Right First Time 99.99 %
Process Time (Sec) 3.36
Total Weight (kg) 0.06
Material Cost** $0.20
OEM Process Cost $0.06
Supplier Process Cost $0.00
Q Burden $0.00
SG&A $0.04
Manufacturing Cost* $0.30

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Housing, Actuator Cover Housing MUNR()

& ASSOCIATES, INC.

Housing Process

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
3580 Ton Injection Molding Press 13.44 4 0.25 EB 38 GER 30.06 09993 % 50.00

| Housing Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Material, Housing 1 PBTGF3l 53.18 0.0550 0.0634 50.00 50.20
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Assemble Housiing ol %}OJCEEBQ

\...
\Actuator Cover Asm, Actuator Asm
\Actuator Cover Housing, Actuator Cover Asm
\Assemble Housing

LI 57 01 7 B4

o PS Aktuator . Process Summary
¢ Right First Time 99.80 %

Process Time (Sec) 13.15
Total Weight (kg) 0.00

[ 1 Material Cost** $0.48
OEM Process Cost $0.00
Supplier Process Cost $0.11
Q Burden $0.03
SG&A $0.03
Manufacturing Cost* $0.65

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Assemble Housiing %1 MUNRO

| J & ASSOCIATES, INC.

Assemble Housing

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Supplier Automated Asm 1315 1 0.25 027 GER 0.1 9930 % 50.03

| Assemble Housing

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Gty  Material 1%/kg) {kg) Weight (kg) Cost Cost
. 26MM Oring, Actuator Cover 1 Commodity bem Purchased 10,0002 - 20.03 20.00
. 24MM Axis Seal Actuator Cover 1 Commodity tem Purchased 0.0022 - 20.40 30.00
. Label, Dura QR Code 1 Commodity tem Purchased 0.0001 - 20.05 20.00
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Assemble Cover 1 MUNRO

‘. & ASSOCIATES, INC.

\...
\Actuator Asm, Gear Box Housing Asm
\Actuator Cover Asm, Actuator Asm
\Assemble Cover

No Commodity Items
Required for This

Process Summary

Process Right First Time 99.91 %
Process Time (Sec) 9.00
Total Weight (kg) 0.00
Material Cost** $0.00
OEM Process Cost $0.00
Supplier Process Cost $0.06
Q Burden $0.01
SG&A $0.01
Manufacturing Cost* $0.09

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Assemble Cover & MUNRO

“’%’j & ASSOCIATES, INC.

Assemble Cover

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Supplier Automated Asm 5.00 1 0.25 2882 GER 30.06 9591 % 0.1

Assemble Cover

Material Cost/ kg NetWeight GrossMaterial PurchasedPart Material
Symbol Name Gty  Material {$/kg) (kg) Weight (kg) Cost Cost
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Actuator Base Asm, Actuator Asm

£ MUNRO

. @
@7 & ASSOCIATES, INC.

\

\Gear Box Housing, Gear Box Asm
\Actuator Asm, Gear Box Housing Asm
\Actuator Base Asm, Actuator Asm

Assembly Summary

Parts 18
Fasteners 0
Part Numbers 10
Steps 41
Fastenings 6
Right First Time 99.38 %
OEM Process Time (Min) 0.00
Supplier Process Time (Min) 0.83
Total Weight (kg) 0.32
Material Cost** $10.70
OEM Process Cost $0.00
Supplier Process Cost $0.39
Q Burden $0.09
SG&A $0.71
Manufacturing Cost* $11.90

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Actuator Base Asm, Actuator Asm

MUNR()

& ASSOCIATES, INC.

Actuator Base Asm, Actuator Asm

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
Name Qty Parts  Fasteners Steps Fastenings FirstTime Time (Min)  Time (Min) Time (Min) Time (Min) Weight (kg)
Base Actuator, Actuator Base Asm 1 10 ] 13 ] 00,04 % 0.00 0.00 0.00 0.1 0.0097
Assemble Actuator Printed Circuit Board 1 1 2 & 2 59.54 % 0.00 0.00 0.22 0.00 0.0088
Idler Gear, ActuatorAsm 1 2 o 3 o 55598 % 0.00 0.00 0.00 0.07 0.0259
Assemble Actuator Base 1 5 4 17 4 9962 % 0.00 0.00 0.43 0.00 0.17Te
Actuator Base Asm, Actuator Asm
Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost 1 Burden SG&A Cost
Base Actuator, Actuator Base Asm 30.31 30.34 30.00 50.00 50.00 30.07 30.01 50.07 50.80
Assemble Actuator Printed Circuit Board Z0.00 £2.40 20.00 Z0.00 T0.07 Z0.00 20.02 2037 £2.36
ldler Gear, Actuatorism 20.13 %0.05 20.00 50.00 50.00 %0.04 20.00 50.02 5024
Assemble Actuator Base 5747 50.00 30.00 50.00 50.22 30.00 50.06 50.26 58.00
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Actuator Base Asm, Actuator Asm 3 MUNRO

W & ASSOCIATES, INC.

Detailed Summary

Parts 18
Fasteners 0
Part Numbers 10
Steps 41
Fastenings 6
Right First Time 99.38%
OEM Asm. Time (Min) 0.00
OEM Fab. Time (Min) 0.00
Supplier Asm. Time (Min) 0.65
Supplier Fab. Time (Min) 0.18
Total Weight (kg) 0.32
Purchased Part Cost $7.91
Material Cost $2.79
OEM Asm. Cost $0.00
OEM Fab. Cost $0.00
Supplier Asm. Cost $0.29
Supplier Fab. Cost $0.10
Q Burden $0.09
SG&A $0.71
Manufacturing Cost* $11.90

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Base Actuator, Actuator Base Asm &1 MUNRO
%| & ASSOCIATES, INC.

\...
\Actuator Base Asm, Actuator Asm
\Base Actuator, Actuator Base Asm
\Base Process

Process Summary

Right First Time 99.94 %
Process Time (Sec) 6.58
Total Weight (kg) 0.10
Material Cost** $0.65
OEM Process Cost $0.00
Supplier Process Cost $0.07
— Q Burden $0.01
et SG&A $0.07
ol \ Manufacturing Cost* $0.80

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Base Actuator, Actuator Base Asm «t MUNRO

“"’ﬂ & ASSOCIATES, INC.

Base Process

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
180 Ton Injection Molding Press 25.32 4 0.25 3884 GER 30.07 09594 % 0.1

| Base Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Qty  Material {$/ka) (ka) Weight (kg) Cost Cost
. Material, Base 1 PBTGF3l 53.18 0.0934 0.1058 S0.00 50.34
. Connectar Pin Small, Actuator Base & Commodity tem Purchased 0.0001 - $0.03 30.00
. Connector Large, Actuator Base 2  Commodity kem Purchased 0.0002 - 30.05 30.00
. Idler Gear Support, Actuator Bse 1 Commodity em Purchased 0.0003 - 20.03 20.00

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 226



http://www.leandesign.com/

Assemble Actuwator Printed Circuit Board &1 MUNRO
%| & ASSOCIATES, INC.

\Actuator Asm, Gear Box Housing Asm
\Actuator Base Asm, Actuator Asm
\Assemble Actuator Printed Circuit Board

Process Summary

Right First Time 99.84 %
Process Time (Sec) 13.00
Total Weight (kg) 0.01
Material Cost** $2.40
OEM Process Cost $0.00
Supplier Process Cost $0.07
Q Burden $0.02
SG&A $0.37
Manufacturing Cost* $2.86

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Assemble Actuwator Printed Circuit Board MUNRO

& ASSOCIATES, INC.

Assemble Actuator Printed Circuit Board

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Supplier Heat Staking, 4 Heads 13.00 1 0.25 1843 GER 30.07 9584 % 50.02

| Assemble Actuator Printed Circuit Board

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Actuator Printed CircuitBoard, Aduator Asm 1 SeeAppendix - 0.0033 - 50.00 22.40

Click Here for Techlnsights Electronics Report on Actuator Printed Circuit
Board
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ldler Gear, Actuator Asm #: MUNRO
4"’}* & ASSOCIATES, INC.

\...
\Actuator Base Asm, Actuator Asm
\Ildler Gear, Actuator Asm
\ldler Gear Process

Process Summary

Right First Time 99.98 %
Process Time (Sec) 4.18
Total Weight (kg) 0.03
Material Cost** $0.18
OEM Process Cost $0.00
Supplier Process Cost $0.04
Q Burden $0.00
SG&A $0.02
Manufacturing Cost* $0.24

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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ldler Gear, Actuator Asm «t MUNRO

“"’ﬂ & ASSOCIATES, INC.

Idler Gear Process

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
BB Ton Injection Molding Press 3344 3 0.25 3244 GER 0.04 9593 % 50.00

| Idler Gear Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Gty Material {$/kg) (kg) Weight (kg) Cost Cost
. Material, |dler Gear 1 PABGFI15 2452 0.0100 0.0108 50.00 $0.05
. Idler Shatft, Idler Gear 1 Commodity kem Purchased 0.0159 - 3013 30.00
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Assemble Actuator Base &1 MUNRO

| & ASSOCIATES, INC.

\...

N \Actuator Asm, Gear Box Housing Asm

\Actuator Base Asm, Actuator Asm
\Assemble Actuator Base

Process Summary

“ Right First Time 99.62 %

| I ‘ Process Time (Sec) 26.00

Total Weight (kg) 0.18

) Material Cost** $7.47
OEM Process Cost $0.00

Supplier Process Cost $0.22

Q Burden $0.06

SG&A $0.26

Manufacturing Cost* $8.00

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Assemble Actuator Base %1 MUNRO

| J & ASSOCIATES, INC.

Assemble Actuator Base

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Supplier Automated Asm 26.00 1 0.25 027 GER 30.22 9962 % 50.08

| Assemble Actuator Base

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Gty  Material 1%/kg) {kg) Weight (kg) Cost Cost
. Alignment Dowel, Actuator Asm 3  Commodity em Purchased 0.0082 - 20.08 20.00
. Actuator Motor Asm, Actuator Asm 1 Commodity tem Purchased 0.1520 - 57.00 30.00
. Case 0-Ring, Actuator &sm 1 Commodity tem Purchased 0.0010 - £0.23 20.00
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Assemble Cover to Base 7 MUNRO

Q. |3
‘. & ASSOCIATES, INC.

\...
\Gear Box Housing, Gear Box Asm
\Actuator Asm, Gear Box Housing Asm
\Assemble Cover to Base

Process Summary

Right First Time 98.43 %
Process Time (Sec) 48.00
Total Weight (kg) 0.01
Material Cost** $0.14
OEM Process Cost $0.00
Supplier Process Cost $0.40
Q Burden $0.24
SG&A $0.06
Manufacturing Cost* $0.85

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Assemble Cover to Base & MUNRO

“’%’j & ASSOCIATES, INC.

Assemble Cover to Base

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Supplier Automated Asm 43.00 1 0.25 027 GER 30.40 93.43% 30.24

| Assemble Cover to Base

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Mdx11mm-Pan Head Tom 7 Commodity kem Purchased 0.0013 - 50.02 20.00
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Assemble Actuator &1 MUNRO
% & ASSOCIATES, INC.

\...
\Gear Box Asm
\Gear Box Housing, Gear Box Asm
\Assemble Actuator

Process Summary

Right First Time 99.35 %
Process Time (Sec) 42.00
Total Weight (kg) 0.05
Material Cost** $0.18
OEM Process Cost $1.07
Supplier Process Cost $0.00
Q Burden $0.10
SG&A $0.17
Manufacturing Cost* $1.51

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Assemble Actuator & MUNRO

“’%’j & ASSOCIATES, INC.

Assemble Actuator

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
OEM Manual Asm 42.00 1 1.00 M4 GER .07 9535 % 010

| Assemble Actuator

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Mgxd0dmm-Pan Head Tom 3 Commodity kem Purchased 0.0154 - 20.06 20.00

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 236



http://www.leandesign.com/

G 3 ASSOCIATES, INC.

\...
\Gear Box Asm
\Input Differential Shaft Asm, Gear Box Asm
\Input Differential Shaft Process

Process Summary

Right First Time 99.47 %
Process Time (Sec) 326.89
Total Weight (kg) 0.89
Material Cost** $1.68
OEM Process Cost $0.00
Supplier Process Cost $6.88
Q Burden $0.08
SG&A $1.28
Manufacturing Cost* $9.92

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Input Differential Shaft Asm, Gear Box Asm

*%f : MUNRO

& ASSOCIATES,

INC.

Input Differential Shaft Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn) Country Cost Time @ Burden
Wash 5.00 1 025 N6 GER 50.08 55 99 % 0.00
Debumr 9.00 1 025 3568 GER 50.09 099.99 % 50.00
Gear Grnding 11365 1 025 3340 GER 5263 99.96 % 0.1
Temper 2.88 1 0.25 1828 GER $0.02 100.00 % 50.00
Quench 038 1 025 2623 GHR 50.00 100.00 % 0.00
Carburize 2714 1 025 187.44 GER 21.26 100.00 % 50.00
Wash 9.00 1 025 308 GER 50.08 099.99 % 50.00
Debumr 9.00 1 025 3868 GER 50.09 599.99 % 50.00
Gear Hobbing 4475 1 0.25 B 4D GER 50.70 55,99 % 50.00
CHNC Machining 87.78 1 025 B3 GER 51.46 5569 % 3005
Shot Blast 528 1 025 340 GER 50.05 99.93 % 50.00
1000 Ton Farging Press 50D 1 2.00 27811 GER 50.39 99.96 % 0.1
| Input Differential Shaft Process
Material Cost / kg MetWeight Gross Material PurchasedPart Material
Symbol Name Oty  Material {$'ka) (ka) Weight (kg) Cost Cost
. Material, Input Differential Shaft 1 Steel 4140 - Bar Stock 51.72 0.5330 0.9760 50.00 21.838
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Input Differential Shaft Asm, Gear Box Asm <&, 2 MUNRO

& ASSOCIATES, INC.

Input Differential Shaft Process

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden

Cut Blank 4.03 1 0.25 2818 GER 50.03 8997 % 50.00
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Parking Brake Gear, Gear Box Asm J T MUNRO

% & ASSOCIATES, INC.

\...
\Gear Box Asm
\Parking Brake Gear, Gear Box Asm
\Parking Brake Gear Process

Process Summary

Right First Time 99.74 %
Process Time (Sec) 65.99
Total Weight (kg) 0.28
Material Cost** $0.30
OEM Process Cost $0.00
Supplier Process Cost $1.43
Q Burden $0.04
SG&A $0.26
Manufacturing Cost* $2.03

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Parking Brake Gear, Gear Box Asm

MUNR()

& ASSOCIATES, INC.

Parking Brake Gear Process

COverall Cycle Parts / Mumber of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn) Country Cost Time Q Burden
Wash 9.00 1 0.2 388 GER F0.08 9999 % 50.00
Debumr 5.00 1 0.25 383 GER 30.09 09993 % 50.00
Temper 1.35 1 0.25 19.28 GER 20.01 100.00 % 50.00
Quench 1.28 1 0.25 2828 GER F0.M 100.00 % 50.00
Carburize 11.78 1 0.25 16744 GER 30 55 100.00 % 3000
CMNC Machining 2005 1 0.25 4388 GER 0.28 99.94% 0.
B0 Ton Forging Press 6.55 1 2.00 20838 GER 0.37 9958 % 5002
Cut Blank 7.00 1 0.25 2518 GER 30.05 59,97 % 30.00
| Parking Brake Gear Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Qty  Material {$'ka) (ka) Weight (kg) Cost Cost
. Material, Parking Brake Gear 1 Steel 1008 -Coil Stock $0.99 02791 0.3070 50.00 30.30
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Intermediate Differential Shaft Asm, Gear
Box Asm R l\gslo{;.lxgagg

P

\Gear Box Asm
\Intermediate Differential Shaft Asm, Gear Box Asm
\Intermediate Shaft Process

Process Summary

Right First Time 99.57 %
Process Time (Sec) 413.02
Total Weight (kg) 2.10
Material Cost** $3.98
OEM Process Cost $0.00
Supplier Process Cost $8.61
Q Burden $0.06
SG&A $1.89
Manufacturing Cost* $14.54

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Intermediate Differential Shaft Asm, Gear
Box Asm

MUNR()

& ASSOCIATES, INC.

Intermediate Shaft Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn) Country Cost Time @ Burden
Wash 5.00 1 025 N6 GER 50.08 55 99 % 0.00
Debumr 9.00 1 025 3568 GER 50.09 099.99 % 50.00
Gear Grnding 163.00 1 025 3340 GER 53.78 99.96 % 0.1
Grind 43.97 1 0.25 B0 GER 50.68 5995 % 0.1
Temper 399 1 025 1828 GER 5002 100.00 % 0.00
Quench 042 1 025 2528 GER £0.00 100.00 % 50.00
Carburize 3rm 1 025 16744 GER 51.72 100.00 % 50.00
Wash 9.00 1 025 36 GER 50.08 599.99 % 50.00
Debur 5.00 1 0.25 3BEE GER 50.09 55,99 % 50.00
Gear Hobbing 61.87 1 025 BG40 GER 5097 55 99 % 0.00
CMNC Machining 45.90 1 025 4345 GER 50.63 9983 % 50.03
Shot Blast kg4 1 025 T4 GER 50.06 99.93 % 50.00
| Intermediate Shaft Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Qty  Material {$'ka) (ka) Weight (kg) Cost Cost
. IMaterial, Intermediate Shaft 1 Steel 4140- Bar Stock .72 21043 231563 20.00 $3.98
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:n

Intermediate Differential Shaft Asm, Gear
Box Asm l\gg@ligg

Intermediate Shaft Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators (%M} Country Cost Time  Burden
1000 Ton Farging Press 5.0D 1 2.00 27811 GER 0.39 09995 % 0.
Cut Blank 403 1 0.25 2818 GER 30.03 09 97 % 3000
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Hd

Intermediate Gear, Gear Box Asm % MUNRO

¥| & ASSOCIATES, INC.

\...
\Gear Box Asm
\Intermediate Gear, Gear Box Asm
\Intermediate Gear Process

Process Summary

Right First Time 99.47 %
Process Time (Sec) 893.80
Total Weight (kg) 1.40
Material Cost** $2.66
OEM Process Cost $0.00
Supplier Process Cost $18.37
Q Burden $0.08
SG&A $3.15
Manufacturing Cost* $24.27

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Intermediate Gear, Gear Box Asm

MUNR()

& ASSOCIATES, INC.

Intermediate Gear Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn) Country Cost Time @ Burden
Wash 5.00 1 025 N6 GER 50.08 55 99 % 0.00
Debumr 9.00 1 025 3568 GER 50.09 099.99 % 50.00
Gear Grnding 3393 1 025 3340 GER 57T 99.96 % 0.1
Grind 31.863 1 0.25 B0 GER 50.44 5995 % 0.1
Temper 447 1 025 1828 GER 5002 100.00 % 0.00
Quench 213 1 025 2528 GER 20.01 100.00 % 50.00
Carburize E0.89 1 025 16744 GER 5237 100.00 % 50.00
Wash 9.00 1 025 36 GER 50.08 599.99 % 50.00
Debur 5.00 1 0.25 3BEE GER 50.09 55,99 % 50.00
Gear Hobbing 12374 1 025 6673 GER 52259 55 99 % 0.00
CMNC Machining 28353 1 025 4388 GER $3.93 99.94% 0.1
Shot Blast 19.438 1 025 T4 GER 50.20 9995 % 0.1
| Intermediate Gear Process
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Qty  Material {$'ka) (ka) Weight (kg) Cost Cost
. IMaterial, Intermediate Gear 1 Steel 4140- Bar Stock .72 1.4032 1.6440 20.00 52.66
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Intermediate Gear, Gear Box Asm MUNR()

& ASSOCIATES, INC.

Intermediate Gear Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators (%M} Country Cost Time  Burden
1000 Ton Farging Press 18.00 1 2.00 27811 GER 51.40 9973 % 50.03
Cut Blank 10.00 1 0.25 3T18 GER 3010 09 97 % 3000
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Output Differential Asm,

Gear Box Asm

: MUNRO

= & ASSOCIATES, INC.

\

\Gear Box
\Gear Box Asm

\Output Differential Asm, Gear Box Asm
Assembly Summary

Parts 18
Fasteners 0
Part Numbers 13
Steps 390
Fastenings 14
Right First Time 97.00 %
OEM Process Time (Min) 0.00
Supplier Process Time (Min) 47.93
Total Weight (kg) 6.08
Material Cost** $14.11
OEM Process Cost $0.00
Supplier Process Cost $55.30
Q Burden $0.46
SG&A $10.31
Manufacturing Cost* $80.17

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Output Differential Asm, Gear Box Asm & MUNRO

& ASSOCIATES,

pame

INC.

| Qutput Differential Asm, Gear Box Asm

Right OEM Asm. OEM Fab. Supplier Asm.

Supplier Fab. Total

Name Qty  Parts Fasteners Steps Fastenings FirstTime Time (Min)  Time {Min) Time (Min} Time (Min)  Weight (kg)
Carrier Asm, Qutput Differential Asm 1 17 13 324 13 97.63 % 0.00 0.00 2.28 17.74 2.3982
Gear, Output Differential Asm 1 1 o &80 o 99,40 % 0.00 0.00 0.00 26.48 3.6775
Assemble Output Differertial 1 0 1 4 1 99.95 % 0.00 0.00 1.42 0.00 0.0000

| Qutput Differential Asm, Gear Box Asm
Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing

Name Part Cost Cost Cost Cost Cost Cost QBurden  SG&A Cosr
Carrier Asm, Qutput Differential Asm 50.64 54.99 50.00 50.00 52.07 518.83 50.36 53.91 530,99
Gear, Output Differential Asm %0.00 53.28 50.00 50.00 50.00 §32.47 50.09 g6.11 546.95
Assemble Output Differertial 50.00 50.00 50.00 50.00 51.93 50.00 50.01 50.29 52.23
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Output Differential Asm, Gear Box Asm i MUNRO

W & ASSOCIATES, INC.

11404

Detailed Summary

Parts 18
Fasteners 0
Part Numbers 13
Steps 390
Fastenings 14
Right First Time 97%
OEM Asm. Time (Min) 0.00
OEM Fab. Time (Min) 0.00
Supplier Asm. Time (Min) 3.70
Supplier Fab. Time (Min) 44.23
Total Weight (kg) 6.08
Purchased Part Cost $0.84
Material Cost $13.27
OEM Asm. Cost $0.00
OEM Fab. Cost $0.00
Supplier Asm. Cost $4.00
Supplier Fab. Cost $51.29
Q Burden $0.46
SG&A $10.31
Manufacturing Cost* $80.17

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015
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Carrier Asm, Output Differential Asm 2 MUNRO

& ASSOCIATES, INC.

\

\Gear Box Asm
\Output Differential Asm, Gear Box Asm
\Carrier Asm, Output Differential Asm

Assembly Summary

Parts 17
Fasteners 0
Part Numbers 12
Steps 324
Fastenings 13
Right First Time 97.63 %
OEM Process Time (Min) 0.00
Supplier Process Time (Min) 20.02
Total Weight (kg) 2.40
Material Cost** $5.83
OEM Process Cost $0.00
Supplier Process Cost $20.89
Q Burden $0.36
SG&A $3.91
Manufacturing Cost* $30.99

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015
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Carrier Asm, Output Differential Asm

*%f“ : MUNRO

& ASSOCIATES, INC.

Carrier Asm, Output Differential Asm

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
Name Gty Parts Fasteners Steps  Fastenings First Time  Time (Min) Time (Min) Time (Min) Time (Min} Weight (kg)
Carrier, Carrier Asm 1 5 o 50 o 59456 % 0.00 0.00 0.00 545 1.6256
Carrier Side Gear, Carrier Asm 2 1 o 47 o 59969 % 0.00 0.00 0.00 2.32 0.1900
Carrier Pin Gear, Carrier Asm 2 1 H] 35 H] 59.72 % 0.00 0.00 0.00 1.3 0.0987
Carrier Pin, Carrier Asm 1 1 o 35 o 59.82 % 0.00 0.00 0.00 1.02 0.1258
Assemble Camier 1 7 13 28 13 5962 % 0.00 0.00 2.28 0.00 0.0&654
Carrier Asm, Quiput Differential Asm
Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost @ Burden SGE&A Cost
Carrier, Carrier Asm 50.00 53.74 20.00 50.00 50.00 30.69 20.08 52.01 51663
Carrier Side Gear, Carrier Asm 50.00 50.36 30.00 50.00 50.00 52.44 30.05 50.42 5327
Carrier Pin Gear, Carrier Asm 20.00 20.18 20.00 20.00 20.00 31.659 20.04 2027 22.08
Carrier Pin, Carrier A&sm 50.00 2017 20.00 50.00 50.00 $1.07 %0.03 50.19 51.45
Assemble Camer 50.54 £0.00 20.00 50.00 5207 20.00 20.07 50.34 £3.32

15 June 2015
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Carrier Asm, Qutput Differential Asm

't MUNRO

& ASSOCIATES, INC.

Detailed Summary

Parts 17
Fasteners 0
Part Numbers 12
Steps 324
Fastenings 13
Right First Time 97.63%
OEM Asm. Time (Min) 0.00
OEM Fab. Time (Min) 0.00
Supplier Asm. Time (Min) 2.28
Supplier Fab. Time (Min) 17.74
Total Weight (kg) 2.40
Purchased Part Cost $0.84
Material Cost $4.99
OEM Asm. Cost $0.00
OEM Fab. Cost $0.00
Supplier Asm. Cost $2.07
Supplier Fab. Cost $18.83
Q Burden $0.36
SG&A $3.91
Manufacturing Cost* $30.99

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015
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Carrier, Carrier Asm 2 MUNRO

“, q & ASSOCIATES, INC.

\...
1N \Carrier Asm, Output Differential Asm
ST \Carrier, Carrier Asm

\Carrier Process

Process Summary

Right First Time 99.46 %
Process Time (Sec) 567.04
Total Weight (kg) 1.63

’ Material Cost** $3.74
OEM Process Cost $0.00
Supplier Process Cost $9.69
Q Burden $0.08
SG&A $2.01
Manufacturing Cost* $15.53

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Carrier, Carrier ASm & MUNRO

& ASSOCIATES, INC.

Carrier Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time {Sec) Cycle Operators {$/Hn) Country Cost Time Q Burden
Wash 16.00 1 0.25 3068 GER 5014 59 98 % %0.00
Debumr 14.00 1 0.25 4542 GER 50.18 59,99 % 20.00
Grind 132.24 1 0.25 BOL01 GER 51.84 59.95 % 20.01
Temper .97 1 0.25 1928 GER %0.05 100.00 % 20.00
Quench 177 1 0.25 2628 GER 50.01 100.00 % %0.00
Carburizs 6555 1 0.25 16744 GER 5306 100.00 % 20.00
Wash 16.00 1 0.25 3068 GER 5014 59.98 % 20.00
Diebumr 14.00 1 0.25 4542 GER 20.18 G9.99 % %0.00
CHC Machining 270.11 1 0.25 4097 GER 53.07 G99.67 % %0.05
&0 Ton Trim Press 667 1 0.25 2268 GER 50.04 59 98 % %0.00
Remove Sand 16.00 1 1.00 8353 GER 50.40 59,99 % 20.00
Sand Casting Press 362 1 2.00 2220 GER %0.53 59.98 % %0.00
| Carrier Process
Material Cost/kg MNetWeight GrossMaterial PurchasedPart Material
Symbol Name Qty  Material {$/kg) (ka) Weight (kg) Cost Cost
. Material, Carrier 1 Ductile lran J2477 51.61 1.6285 20610 30.00 $3.32
. Melt Energy, Camier 1 Melt Energy Utility 00000 - 20.00 2023
. Lost Sand, Camier 1 Mold Sand Expendable 0.0000 - 50.00 30.03
. Core 1, InnerUpper Carrier 1 Core Sand Expendable 0.0000 - Z0.00 20.08
. Core 2, InnerLower Camier 1 Core Zand Expendable 0.0000 - 50.00 50.08
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Carrier, Carrier ASm & MUNRO

“"’ﬂ & ASSOCIATES, INC.

Carrier Process

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Core Making Line 210 1 2.00 12818 GER 30.07 09993 % 50.00
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Carrier Side Gear, Carrier Asm &1 MUNRO
% & ASSOCIATES, INC.

\...
\Carrier Asm, Output Differential Asm
\Carrier Side Gear, Carrier Asm
\Side Gear Process

Process Summary

Right First Time 99.69 %
Process Time (Sec) 139.14
Total Weight (kg) 0.19
Material Cost** $0.36
o . | OEM Process Cost $0.00
R, Supplier Process Cost $2.44
Q Burden $0.05
SG&A $0.42
Manufacturing Cost* $3.27

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Carrier Side Gear, Carrier Asm

MUNR()

& ASSOCIATES, INC.

Side Gear Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
‘Wash .00 1 0.25 3065 GER 30.04 5999 % 50.00
Debumr 4.00 1 0.25 3.3 GER 20.03 09,99 % 50.00
Temper 1.67 1 0.25 1928 GER 20.01 100.00 % 30.00
Quench 187 1 0.25 2528 GER 50.01 100.00 % 50.00
Carburize 1277 1 0.25 187.44 GER 30.59 100.00 % 30.00
‘Wash B.00 1 0.25 3069 GER 20.04 59,99 % 30.00
Debumr 4.00 1 0.25 3.3 GER 30.03 59,99 % 30.00
CMNC Machining B9.73 1 0.25 ETE1 GER 20.95 59,87 % 30.02
14 Ton Broaching Press 34.30 1 1.00 4685 GER 30.45 5999 % 50.00
500 Ton Forging Press 3.70 1 2.00 20838 GER 20.21 09,92 % 30.01
Cut Blank 7.00 1 0.25 3034 GER %0.06 59.97 % 30.00
| Side Gear Process
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Oty  Material 15/kg) (kg) Weight (kg) Cost Cost
. Material, Carrier Side Gear 1 Steel 4140- Bar Stock .72 0.1900 0.2080 20.00 50.36
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Carrier Pin Gear, Carrier Asm 22 MUNRO

q"’m & ASSOCIATES, INC.

b \Carrier Asm, Output Differential Asm
— \Carrier Pin Gear, Carrier Asm
\Pin Gear Process

Process Summary

Right First Time 99.72 %
Process Time (Sec) 78.85
Total Weight (kg) 0.10
Material Cost** $0.18
OEM Process Cost $0.00
Supplier Process Cost $1.59
Q Burden $0.04
SG&A $0.27
Manufacturing Cost* $2.08

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Carrier Pin Gear, Carrier Asm MUNR()

& ASSOCIATES, INC.

Pin Gear Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time {Sec) Cycle Operators ($/Hn) Country Cost Time Q Burden
Apply DLC 14.00 1 0.25 1458.20 GER 50.57 99.96 % 0.0
Temper 0.87 1 0.25 1828 GER 50.00 100.00 % 50.00
Quench 1.02 1 0.25 2828 GER 50.01 100.00 % 50.00
Carburize 8.33 1 0.25 18744 GER 50.30 100.00 % 50.00
Wash B.0OD 1 0.25 088 GER 50.04 8593 % 50.00
Debur 4.00 1 0.25 M3 GER 50.03 99.98 % 50.00
CNC Machining 39.38 1 0.25 3812 GER 50.40 89991 % 0.0
BDO Ton Farging Press 370 1 2.00 20838 GER 50.21 89982 % 50.01
Cut Blank 450 1 0.25 2518 GER 50.03 99.97 % 50.00

| Pin Gear Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Material, Pin Gear 1 Steel 4140-Coil Stock 31.72 0.0867 01084 50.00 50.18
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Carrier Pin, Carrier Asm &1 MUNRO
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- \...
\Carrier Asm, Output Differential Asm
\Carrier Pin, Carrier Asm
\Carrier Pin Process

Process Summary

Right First Time 99.82 %
Process Time (Sec) 61.30
Total Weight (kg) 0.13
Material Cost** $0.17
o . | OEM Process Cost $0.00
R, Supplier Process Cost $1.07
Q Burden $0.03
SG&A $0.19
Manufacturing Cost* $1.45

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Carrier Pin Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$H) Country Cost Time @ Burden
Apply DLC 14.00 1 0.25 146.20 GER 20.657 59,96 % 20.01
‘Wash .00 1 0.25 3065 GER 50.04 5599 % 50.00
Debumr 4.00 1 0.25 3138 GER 30.03 599.99 % 30.00
Grind 8.04 1 0.25 B0.01 GER 20.11 59,99 % 30.00
Wash 500 1 0.25 368 GER 30.04 59,99 % 30.00
Debumr 4.00 1 0.25 3.3 GER 20.03 59,99 % 20,00
CMNC Machining 2127 1 0.25 3815 GER 30.23 5992 % 50.01
| Carrier Pin Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Oty  Material 15/kg) (kg) Weight (kg) Cost Cost
. Material, Carrier Fin 1 Steel1018- Bar Stock 51.21 0.12563 0.1383 20.00 047
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Assemble Carrier &1 MUNRO
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. — \...
‘ \Output Differential Asm, Gear Box Asm
\Carrier Asm, Output Differential Asm

\Assemble Carrier

Process Summary

Right First Time 99.52 %
Process Time (Sec) 137.00
Total Weight (kg) 0.07
Material Cost** $0.84
OEM Process Cost $0.00
Supplier Process Cost $2.07
Q Burden $0.07
SG&A $0.34
Manufacturing Cost* $3.32

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Assemble Carrier

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$Hr) Country Cost Time @ Burden
Supplier Manual Asm 137.00 1 1.00 E432 GER 32.07 9952 % 50.07

| Assemble Carrier

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Qty Material ($/ka) (k@) Weight (kg) Cost Cost
. Carrrier Pin C-clip, Output Differential Asm 1 Commodity tem Purchased 0.0006 - 20.02 20.00
. Carrier Side GearWasher Thick, Output Difermtial 2 Commodity tem Purchased 0.0182 - 20.18 30.00
. Carrier Side GearWasher Thin, Output Differential 2  Commodity kem Purchased 0.0119 - 3010 30 00
. Carrier Pingear Washer, OQutput Differential Asm 2  Commodity tem Purchased 0.0043 - 2013 20.00
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“ & ASSOCIATES, INC.

Gear, Output Differential Asm %1 MUNRO

\...
\Output Differential Asm, Gear Box Asm
\Gear, Output Differential Asm
\Gear Process

Process Summary

Right First Time 99.40 %
Process Time (Sec) 1589.39
Total Weight (kg) 3.68
Material Cost** $8.28
OEM Process Cost $0.00
Supplier Process Cost $32.47
Q Burden $0.09
SG&A $6.11
Manufacturing Cost* $46.95

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Gear Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn) Country Cost Time @ Burden
Wash 16.00 1 025 N6 GER 5014 5553 % 0.00
Debumr 14.00 1 025 4642 GER 5018 099.99 % 50.00
Gear Grnding 47987 1 025 3340 GER 21112 99.96 % 0.1
Temper 12.82 1 0.25 1828 GER 50.07 100.00 % 50.00
Quench 675 1 025 2623 GHR 5005 100.00 % 0.00
Carburize 128,55 1 025 187.44 GER 56.03 100.00 % 50.00
Wash 16.00 1 025 308 GER 5014 99.93 % 50.00
Debumr 14.00 1 025 4642 GER 50.18 599.99 % 50.00
Gear Hobbing 177.82 1 0.25 8673 GER 53.29 55,99 % 50.00
CHNC Machining 67328 1 025 4586 GER 5932 5539 % 3002
Shot Blast 12.00 1 025 340 GER 5012 099.99 % 50.00
1000 Ton Farging Press 21.80 1 2.00 27811 GER 51.67 99.72 % 3004
| Gear Process
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Qty  Material {$'ka) (ka) Weight (kg) Cost Cost
. Material, Gear 1 Steel 4140 - Bar Stock 51.72 38775 43180 50.00 28.28
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Gear, Output Differential Asm MUNR()
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Gear Process

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Cut Blank 16.00 1 0.25 Ir18 GER 3017 09997 % 50.00
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Assemble Output Differential 2 MUNRO
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\...
\Gear Box Asm
\Output Differential Asm, Gear Box Asm
\Assemble Output Differential

No Commodity Items
Required for This
Process Summary
P ro C e SS Right First Time 99.95 %

Process Time (Sec) 85.04
Total Weight (kg) 0.00
Material Cost** $0.00
OEM Process Cost $0.00
Supplier Process Cost $1.93
1 Q Burden $0.01
- SG&A $0.29
Manufacturing Cost* $2.23

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Assemble Output Differential

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Supplier Laser Welding g5.04 1 0.25 81.89 GER 1.83 9595 % 0.1

Assemble Qutput Differential

Material Cost/ kg NetWeight GrossMaterial PurchasedPart Material
Symbol Name Gty  Material {$/kg) (kg) Weight (kg) Cost Cost
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\Gear Box
\Gear Box Asm
\Assemble Gear Cluster

Process Summary

Right First Time 98.83 %
Process Time (Sec) 246.00
Total Weight (kg) 2.41
Material Cost** $46.17
OEM Process Cost $6.25
Supplier Process Cost $0.00
Q Burden $0.18
SG&A $2.32
Manufacturing Cost* $54.91

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Assemble Gear Cluster

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$Hr) Country Cost Time @ Burden
OEM Manual Asm 245.00 1 1.00 M4 GER 36.25 93.83% 3018
| Assemble Gear Cluster
Material Cost/ kg NetWeight Gross Material PurchasedPart WMaterial
Symbol Name Qty  Material {($/ka) (kg) Weight (kg) Cost Cost
. 30 mm Bearing, Input Differential Shaft 2  Commaodity fem Purchased 0.3367 56.62 50.00
. T7imm Snap Ring, Input Differential Shaft 1 Commaodity kbem Purchased 0.0182 50138 50.00
l M302mm-Washer 1 Commaodity kem Purchased 0.0097 3011 $0.00
. M40 Bearing, Intermediate Shaft 1 Commaodity kbem Purchased 0.6100 512.00 50.00
. 34 Bearing, Intermediate Shaft 1 Commaodity bem Purchased 0.4450 5377 50.00
. M4T Carrier Bearing Race, Differential Shaft 2  Commaodity fem Purchased 0.0624 51.24 50.00
. 32mm Snap Ring 1 Commodity kem Purchased 0.0033 $0.09 50.00
. 28mm Snap Ring, Input Shaft 1 Commodity fem Purchased 0.0031 $0.06 50,00
. 28mm Snap Ring, Input Shaft 1 Commodity kem Purchased 0.0031 $0.06 50.00
. M3Bx3mm Washer, Intermediate Shaft 1 Commodity fem Purchased 0.0339 0.1 50,00
. Ma0x4mm-Bellive Washer 1 Commodity ftem Purchased 0.0258 50.08 50.00
. MM47 Carrier Bearing 1 Commodity fem Purchased 0.2282 £4.45 50,00
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Gear Box Cover, Gear Box Asm
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\...
\Gear Box
\Gear Box Asm

\Gear Box Cover, Gear Box Asm

Assembly Summary

‘Parts 9
‘Fasteners 2
Part Numbers 9
Steps 150
Fastenings 8
Right First Time 98.71 %
OEM Process Time (Min) 0.00
Supplier Process Time (Min) 14.31
Total Weight (kg) 2.33
Material Cost** $6.38
OEM Process Cost $0.00
Supplier Process Cost $10.57
Q Burden $0.20
SG&A $2.48
Manufacturing Cost* $19.62

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost

15 June 2015
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Gear Box Cover, Gear Box Asm 2 MUNRO
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Gear Box Cover, Gear Box Asm

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
Name Qty Parts Fasteners  Steps Fastenings FirstTime Time (Min)  Time (Min} Time {Min} Time (Min) Weight (kg)
Gear Box Cover, Gear Box Cover Asm 1 1 G5 ] 9967 % 0.00 0.00 0.00 12.43 22720
Assemble Alignment Dowel 1 1 1 5 1 99,91 % 0.00 0.00 017 0.00 0.0030
Small Plug Asm, Gear Box Cover 1 2 1 5 1 99.91 % 0.00 0.00 0.08 0.00 0.0223
Assemble Small Plug 1 1 2 T 2 5977 % 0.00 0.00 027 0.00 0.0003
Large Plug Asm, Gear Box Cover Asm 1 2 1 ] 1 599.95 % 0.00 0.00 0.08 0.00 0.0248
Assemble Large Plug 1 0 1 4 1 99.79% 0.00 0.00 022 0.00 0.0000
Gear Box Breather Stem, Gear Box 1 1 ] 44 ] 5533% 0.00 0.00 0.00 070 0.0033
Breather Asm
Assemble Breather Stem 1 0 1 4 1 5591 % 0.00 0.00 07 0.00 0.0000
Gearbox Breather Cap, Gear Box 1 1 H 1 H 99.99% 0.00 0.00 0.00 0.05 0.0033
Assemble Breather Cap 1 0 1 4 1 599,97 % 0.00 0.00 015 0.00 0.0000
Gear Box Cover, Gear Box Asm
Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost Q Burden SGEA Cost*
Gear Box Cover, Gear Box Cover Asm $0.00 878 F0.00 0.00 0.00 £9.80 30.05 52.34 51797
Assemble Alignment Dowel 50.04 $0.00 $0.00 30.00 30.05 $0.00 $0.01 50.01 50,11
Small Plug Asm, Gear Box Cover 20.26 $0.00 F0.00 £0.00 $0.03 F0.00 F0.M 0.0 LAy
Assemble Small Plug $0.03 $0.00 30.00 50.00 5010 F0.00 0.04 $0.02 5018
Large Plug &sm, Gear Box Gover Asm £0.22 £0.00 %0.00 %0.00 %0.03 %0.00 £0.01 20.01 50.28
Assemble Large Plug $0.00 $0.00 F0.00 0.00 007 F0.00 F0.03 0.1 2011
Gear Box Breather Stem, Gear Box Breather Asm 30.00 30.03 30.00 T0.00 T0.00 30.39 3003 50.06 5051
Assemble Breather Stem $0.00 $0.00 F0.00 50.00 50.05 F0.00 F0.M 0.1 $0.07
Gearbox Breather Cap, Gear Box $0.00 $0.02 30.00 50.00 50.00 F0.01 30.00 50.00 50.04
Assemble Breather Cap 50.00 $0.00 $0.00 30.00 30.05 $0.00 $0.00 50.01 %0.06
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Detailed Summary

Parts 9
Fasteners 2
Part Numbers 9
Steps 150
Fastenings 8
Right First Time 98.71%
OEM Asm. Time (Min) 0.00
OEM Fab. Time (Min) 0.00
Supplier Asm. Time (Min) 1.13
Supplier Fab. Time (Min) 13.17
Total Weight (kg) 2.33
Purchased Part Cost $0.55
Material Cost $5.83
OEM Asm. Cost $0.00
OEM Fab. Cost $0.00
Supplier Asm. Cost $0.36
Supplier Fab. Cost $10.21
Q Burden $0.20
SG&A $2.48
Manufacturing Cost* $19.62

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015
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\...
\Gear Box Cover, Gear Box Asm
\Gear Box Cover, Gear Box Cover Asm
\Gear Box Cover Process

Process Summary

‘Right First Time 99.67 %
Process Time (Sec) 745.62
Total Weight (kg) 2.27
Material Cost** $5.78
OEM Process Cost $0.00
Supplier Process Cost $9.80
Q Burden $0.05
SG&A $2.34
Manufacturing Cost* $17.97

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Gear Box Cover Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time {Sec) Cycle Operators ($/Hn) Country Cost Time Q Burden
Wash 16.00 1 0.25 2184 HUN 50.10 99.93 % 50.00
Drebur 14.00 1 0.25 3615 HUN 5014 8999 % 50.00
CMC Machining 41366 1 0.25 47863 HUN 5547 89.80% 50.03
Heat Treat Step 2 126.92 1 0.25 953 HUN 50.34 89599 % 50.00
Heat Treat Step 1 823 1 0.25 4743 HUM 31.22 8593 % 50.00
‘Wash 16.00 1 0.25 21.64 HUN 50.10 99.90 % 50.00
Debur 14.00 1 0.25 3815 HUM 5014 8599 % 50.00
25Ton TrimPress 6.60 1 0.25 1181 HUN 50.02 89958 % 50.00
1300 Ton DieCasting Press 4513 1 2.00 178.02  HUN 52.28 99.99 % 50.00

| Gear Box Cover Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Material, Gear Box Cover 1 A3 2.27 22720 25480 20.00 5578
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\Gear Box Asm
\Gear Box Cover, Gear Box Asm
\Assemble Alignment Dowel

Process Summary

Right First Time 99.91 %
Process Time (Sec) 10.00
Total Weight (kg) 0.00
Material Cost** $0.04
OEM Process Cost $0.00
Supplier Process Cost $0.05
Q Burden $0.01
SG&A $0.01
Manufacturing Cost* $0.11

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Assemble Alignment Dowel

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Supplier Automated Asm 10.00 1 0.25 1811 HUN 30.05 9591 % 0.1

| Assemble Alignment Dowel

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Alignment Dowel, G ear Box Asm 1 Commodity tem Purchased 0.0030 - z0.04 30.00
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\Gear Box Asm
\Gear Box Cover, Gear Box Asm

\Small Plug Asm, Gear Box Cover

Assembly Summary

‘Parts 2
‘Fasteners 1
Part Numbers 2
Steps 5
Fastenings 1
Right First Time 99.91 %
OEM Process Time (Min) 0.00
Supplier Process Time (Min) 0.08
Total Weight (kg) 0.02
Material Cost** $0.26
OEM Process Cost $0.00
Supplier Process Cost $0.03
Q Burden $0.01
SG&A $0.01
Manufacturing Cost* $0.31

* Excluding tooling, ER&D, logistics, and profit margin

** Includes material cost and purchased parts cost

15 June 2015
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Small Plug Asm, Gear Box Cover

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
Name Qty Parts Fasteners Steps Fastenings FirstTime Time (Min}  Time (Min) Time (Min) Time (Min) Weight (kg)
Assemble Small Plug 1 2 1 5 1 9591 % 0.00 0.00 0.08 0.00 0.0223
Small Plug Asm, Gear Box Cover
Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost QBurden  SG&A Cost
Assemble Small Flug 20.26 $0.00 F0.00 £0.00 $0.03 F0.00 F0.M 0.0 LAy

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 280



http://www.leandesign.com/

Small Plug Asm, Gear Box Cover 2 MUNRO

W & ASSOCIATES, INC.

Detailed Summary

Parts 2
Fasteners 1
Part Numbers 2
Steps 5
Fastenings 1
Right First Time 99.91%
OEM Asm. Time (Min) 0.00
OEM Fab. Time (Min) 0.00
Supplier Asm. Time (Min) 0.08
Supplier Fab. Time (Min) 0.00
Total Weight (kg) 0.02
Purchased Part Cost $0.26
Material Cost $0.00
OEM Asm. Cost $0.00
OEM Fab. Cost $0.00
Supplier Asm. Cost $0.03
Supplier Fab. Cost $0.00
Q Burden $0.01
SG&A $0.01
Manufacturing Cost* $0.31

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015
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\...
\Gear Box Cover, Gear Box Asm
\Small Plug Asm, Gear Box Cover
\Assemble Small Plug

Process Summary

Right First Time 99.91 %
Process Time (Sec) 5.00
Total Weight (kg) 0.02
Material Cost** $0.26
OEM Process Cost $0.00
Supplier Process Cost $0.03
Q Burden $0.01
SG&A $0.01
Manufacturing Cost* $0.31

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Assemble Small Plug

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Supplier Automated Asm 5.OD 1 0.25 1811 HUN 30.03 9591 % 0.1

| Assemble Small Plug

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Gty Material {$/kg) (kg) Weight (kg) Cost Cost
. Small Plug Magnet 1 Commodity tem Purchased 0.0036 - 50.06 F0.00
. M18x12mm-Pan Head Allen 1 Commodity tem Purchased 00187 - 3020 30.00

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 283



http://www.leandesign.com/

Assemble Small Plug # MUNRO

(o) il
"‘%j & ASSOCIATES, INC.

\...
\Gear Box Asm
\Gear Box Cover, Gear Box Asm
\Assemble Small Plug

Process Summary

Right First Time 99.77 %
Process Time (Sec) 16.00
Total Weight (kg) 0.00
Material Cost** $0.03
OEM Process Cost $0.00
Supplier Process Cost $0.10
Q Burden $0.04
SG&A $0.02
Manufacturing Cost* $0.18

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Assemble Small Plug

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Supplier Automated Asm 16.00 1 0.25 2273 HUN 30.10 9977 % 30.04

| Assemble Small Plug

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. M18x2mm Washer 1 Commodity kem Purchased 0.0003 - 20.03 20.00
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\

\Gear Box Asm
\Gear Box Cover, Gear Box Asm

\Large Plug Asm, Gear Box Cover Asm
Assembly Summary

Parts 2
Fasteners 1
Part Numbers 2
Steps 6
Fastenings 1
Right First Time 99.96 %
OEM Process Time (Min) 0.00
Supplier Process Time (Min) 0.08
Total Weight (kg) 0.02
Material Cost** $0.22
OEM Process Cost $0.00
Supplier Process Cost $0.03
Q Burden $0.01
SG&A $0.01
Manufacturing Cost* $0.26

* Excluding tooling, ER&D, logistics, and profit margin

xk IncIL_Jdes material cost and purchased parts cost

15 June 2015
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Large Plug Asm, Gear Box Cover Asm

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
Name Qty Parts Fasteners Steps Fastenings FirstTime Time (Min}  Time (Min) Time (Min) Time (Min) Weight (kg)
Assemble Large Plug 1 2 1 & 1 599595 % 0.00 0.00 0.08 0.00 0.0248

Large Plug Asm, Gear Box Cover Asm

Name

Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab.
Part Cost Cost Cost Cost Cost Cost Q Burden

SGEA

Manufacturing
Cost

Assemble Large Plug

50.22 50.00 50.00 50.00 50.03 50.00 50.01

50.01

50.26
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Detailed Summary

Parts 2
Fasteners 1
Part Numbers 2
Steps 6
Fastenings 1
Right First Time 99.96%
OEM Asm. Time (Min) 0.00
OEM Fab. Time (Min) 0.00
Supplier Asm. Time (Min) 0.08
Supplier Fab. Time (Min) 0.00
Total Weight (kg) 0.02
Purchased Part Cost $0.22
Material Cost $0.00
OEM Asm. Cost $0.00
OEM Fab. Cost $0.00
Supplier Asm. Cost $0.03
Supplier Fab. Cost $0.00
Q Burden $0.01
SG&A $0.01
Manufacturing Cost* $0.26

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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¢

Assemble Large Plug °"‘°>J }\ggCEEEQ

\...
\Gear Box Cover, Gear Box Asm
\Large Plug Asm, Gear Box Cover Asm
\Assemble Large Plug

Process Summary

l Right First Time 99.96 %
s Process Time (Sec) 5.00
Total Weight (kg) 0.02
I Material Cost** $0.22
i OEM Process Cost $0.00
Supplier Process Cost $0.03
Q Burden $0.01
SG&A $0.01
Manufacturing Cost* $0.26

| TR
s ST

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Assemble Large Plug £ MUNRO
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Assemble Large Plug

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Supplier Automated Asm 5.OD 1 0.25 1811 HUN 30.03 099595 % 0.1

| Assemble Large Plug

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Gty Material {$/kg) (kg) Weight (kg) Cost Cost
. M22x8mm-Pan Head Allen 1 Commodity tem Purchased 0.0243 - 50.18 $0.00
. 0-Ring, Large Plug Asm 1 Commodity kem Purchased 0.0003 - z0.04 30.00
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Assemble Large Plug £ MUNRO

¥| & ASSOCIATES, INC.

—_— \...

\Gear Box Asm
\Gear Box Cover, Gear Box Asm
' . \Assemble Large Plug

Process Summary

Right First Time 99.79 %
Process Time (Sec) 13.00
Total Weight (kg) 0.00
Material Cost** $0.00
OEM Process Cost $0.00
Supplier Process Cost $0.07
Q Burden $0.03
SG&A $0.01
Manufacturing Cost* $0.11

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Assemble Large Plug £ MUNRO
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Assemble Large Plug

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Supplier Automated Asm 13.00 1 0.25 1811 HUN 30.07 9979 % 50.03

Assemble Large Plug

Material Cost/ kg NetWeight GrossMaterial PurchasedPart Material
Symbol Name Gty  Material {$/kg) (kg) Weight (kg) Cost Cost
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Gear Box Breather Stem, Gear Box
Breattier Asm

€§ MUNRO

% & ASSOCIATES, INC.

\...
\Gear Box Cover, Gear Box Asm
\Gear Box Breather Stem, Gear Box Breather Asm
\Breather Stem, Process

Process Summary

Right First Time 99.83 %
Process Time (Sec) 42.03
Total Weight (kg) 0.01
Material Cost** $0.03
OEM Process Cost $0.00
Supplier Process Cost $0.39
Q Burden $0.03
SG&A $0.06
Manufacturing Cost* $0.51

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Gear Box Breather Stem, Gear Box

Breattier Asm

MUNR()
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Breather Stem, Process
Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn) Country Cost Time Q Burden
Wash 5.00 1 0.25 11.85  HUN F0.02 9999 % 50.00
Debumr 4.00 1 0.25 2282 HUN 30.03 09993 % 50.00
CMC Machining 33.03 1 0.25 3522 HUN 50.35 899.85% 50.02
| Breather Stem, Process
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Oty  Material {$'ka) (ka) Weight (kg) Cost Cost
. IMaterial, Breather Stem 1 Aluminum 8081 - Bar Stock 53.06 0.0083 0.0087 20.00 20.03

15 June 2015
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Assemble Breather Stem

<t MUNRO
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No Commodity Items
Required for This
Process

\

\Gear Box Asm

\Gear Box Cover, Gear Box Asm
\Assemble Breather Stem

Process Summary

Right First Time 99.91 %
Process Time (Sec) 10.00
Total Weight (kg) 0.00
Material Cost** $0.00
OEM Process Cost $0.00
Supplier Process Cost $0.05
Q Burden $0.01
SG&A $0.01
Manufacturing Cost* $0.07

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Assemble Breather Stem & MUNRO
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Assemble Breather Stem

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Supplier Automated Asm 10.00 1 0.25 1811 HUN 30.05 9591 % 0.1

Assemble Breather Stem

Material Cost/ kg NetWeight GrossMaterial PurchasedPart Material
Symbol Name Gty  Material {$/kg) (kg) Weight (kg) Cost Cost
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Gearbox Breatihver Cap, Gear Box

T3 3 ASSOCIATES, INC.

\...
\Gear Box Cover, Gear Box Asm
\Gearbox Breather Cap, Gear Box
\Breather Cap, Process

Process Summary

Right First Time 99.99 %
Process Time (Sec) 2.71
Total Weight (kg) 0.00
Material Cost** $0.02
OEM Process Cost $0.00
Supplier Process Cost $0.01
Q Burden $0.00
SG&A $0.00
Manufacturing Cost* $0.04

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 297



http://www.leandesign.com/

Gearbox Breather Cap, Gear Box 2 MUNRO
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Breather Cap, Process

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
BB Ton Injection Molding Press 16.26 & 0.25 1489 HUN 0.01 09993 % 50.00

| Breather Cap, Process

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Material, Breather Cap 1 PAGGF30D 3410 0.0038 0.0041 50.00 30.02
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Assemble Breather Cap

<1 MUNRO

No Commodity Items
Required for This
Process

\

\Gear Box Asm
\Gear Box Cover, Gear Box Asm
\Assemble Breather Cap

Process Summary

% & ASSOCIATES, INC.

Right First Time 99.97 %
Process Time (Sec) 9.00
Total Weight (kg) 0.00
Material Cost** $0.00
OEM Process Cost $0.00
Supplier Process Cost $0.05
Q Burden $0.00
SG&A $0.01
Manufacturing Cost* $0.06

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Assemble Breather Cap £ MUNRO
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Assemble Breather Cap

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Supplier Automated Asm 5.00 1 0.25 1811 HUN 30.05 09997 % 50.00

Assemble Breather Cap

Material Cost/ kg NetWeight GrossMaterial PurchasedPart Material
Symbol Name Gty  Material {$/kg) (kg) Weight (kg) Cost Cost
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Assemble Gear Box Cover o MUNR()
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\...
\Gear Box
\Gear Box Asm
\Assemble Gear Box Cover

Process Summary

Right First Time 96.77 %
Process Time (Sec) 197.49
Total Weight (kg) 0.19
Material Cost** $2.34
OEM Process Cost $5.01
Supplier Process Cost $0.00
Q Burden $0.49
SG&A $0.82
Manufacturing Cost* $8.67

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Assemble Gear Box Cover MUNRO
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Vo

Assemble Gear Box Cover

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$Hr) Country Cost Time @ Burden
OEM Manual Asm 197.49 1 1.00 M4 GER B.M 98.77 % 50.45

| Assemble Gear Box Cover

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Gty  Material ($/kg) (kg) Weight (kg) Cost Cost
. M&0 Bevile Washer 1 Commodity tem Purchased 0.0315 - 5018 $0.00
. M1 027 mm-Tor Head Bolt 2  Commodity kem Purchased 0.0087 - 50.04 30.00
. M10x27mm-Torx Head Balt 10 Commodity kem Purchased 0.0097 - s0.04 20.00
. Large Axle Seal 1 Commodity tem Purchased 0.0331 - 50.85 F0.00
. Small Axle Seal 1 Commodity tem Purchased 0.D0GE - 5025 30.00
. Seal, Gear Box 1 Commodity em Purchased 0.0058 - 20.41 20.00
. 0-Ring, Input Differential Shaft 1 Commodity tem Purchased 0.0006 - z0.04 30.00
. Label, BMW QR Code 1 Commodity tem Purchased 0.0001 - 30.05 30.00
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Gearbox Installation g MUNRO
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\...
\Zone 7 Driveline
\Gear Box
\Gearbox Installation

LB P S T

Process Summary

g Right First Time 98.55 %

. Process Time (Sec) 103.00
Total Weight (kg) 0.15
Material Cost** $0.49
OEM Process Cost $2.62
Supplier Process Cost $0.00
Q Burden $0.22
SG&A $0.41
Manufacturing Cost* $3.73

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Gearbox Installation & MUNRO
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Gearbox Installation

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
OEM Manual Asm 103.00 1 1.00 M4 GER 32.82 93.55% 3022

| Gearbox Installation

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. M1 2xE0mm-Torx Bolt Aluminum 7 Commodity kem Purchased 0.0203 - 50.07 20.00
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Heat Shield, Differential o MUNRO
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- :i_ : \\.Gear Box
G s = \Heat Shield, Differential
a8 e \Heat Shield, Differential Processing
W
F e " 1
g
j‘% - Process Summary
Right First Time 99.88 %
% Process Time (Sec) 112.77
Total Weight (kg) 0.04
Material Cost** $0.63
OEM Process Cost $0.00
Supplier Process Cost $0.57
Q Burden $0.02
SG&A $0.18
Manufacturing Cost* $1.40
* Excluding tooling, ER&D, logistics, and profit margin
=+ Includes material cost and purchased parts cost
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Heat Shield, Differential 2 MUNRO
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Heat Shield, Differential Processing

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time {Sec) Cycle Operators ($/Hn) Country Cost Time Q Burden
Die Cut 520 1 0.25 11.80 CZE 50.02 99.93 % 50.00
Thermoform B§.82 4 0.50 3321 CZE 5014 8897 % 50.00
CureFoam 73.00 1 0.00 387 CZIE 50.08 8986 % 50.01
Foam Molding 19.54 1 3.00 81.43 CZE 50.34 9598 % 50.00

| Heat Shield, Differential Processing

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost
. Material 2, Heat Shield, Differential 1 PET Zheet Stock By Area 0.0113 - 50.00 3029
. Material 3, HeatShield, Differential 1 Dimpled Aluminum Shest By Area 0.0118 - S0.00 027
Stock & Scrim Cloth
. Material 1, HeatShield, Differental 1 PURFoam 54.08 0.0158 0.0162 0.00 S0.07
15 June 2015
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Heat Shield, Differential Installation 2 MUNRO

Q
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Sy \\.Zone 7 Driveline
\Gear Box
\Heat Shield, Differential Installation
Process Summary

Right First Time 99.93 %

Process Time (Sec) 22.00

Total Weight (kg) 0.00

Material Cost** $0.10

OEM Process Cost $0.56

Supplier Process Cost $0.00

Q Burden $0.01

SG&A $0.09

Manufacturing Cost* $0.76
* Excluding tooling, ER&D, logistics, and profit margin
=+ Includes material cost and purchased parts cost

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 307



http://www.leandesign.com/

Heat Shield, Differential Installation «t MUNRO
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Heat Shield, Differential Installation

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
OEM Manual Asm 22.00 1 1.00 M4 GER 30.56 9593 % 0.1

| Heat Shield, Differential Installation

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Push Clip 2  Commodity tem Purchased 0.0021 - 30.05 30.00
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Thermal Cover, Differential 32 MUNRO
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{ear Box
\Thermal Cover, Differential
\Thermal Cover, Differential Processing
Process Summary

Right First Time 99.88 %

Process Time (Sec) 98.91

Total Weight (kg) 0.01

Material Cost** $0.36

OEM Process Cost $0.00

Supplier Process Cost $0.53

Q Burden $0.02

SG&A $0.13

Manufacturing Cost* $1.04
* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Thermal Cover, Differential 2 MUNRO
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Thermal Cover, Differential Processing

Owverall Cycle Parts / Number of Workcell Rate Process Right First

Symbol Name Time (Sec) Cycle Operators ($/Hn) Country Cost Time Q Burden

Die Cut 520 1 0.25 11.60 CZE 20.02 09,98 % 50.00

Thermoform £3.28 4 0.50 3284 CZE 2013 9997 % 50.00

CureFoam 61.00 1 0.00 357 CZE 30.07 59555 % 300

Foam Malding 18.14 1 3.00 §1.43 CZE 0.3 9993 % 50.00
| Thermal Cover, Differential Processing

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Qty  Material 1%'kag) (kg) Weight (kg) Cost Cost
. Material 2, Thermal Cover, Differential 1 PET Sheet Stock By Area 10,0041 - 20.00 2017
. Material 2, Thermal Cover, Differential 1 PET Zheet Stock By Area 0.0041 - 50.00 017
. Material 1, Thermal Cover, Differential 1 PURFoam £4.08 0.0055 0.0057 Z0.00 20.02
i
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Thermal Cover, Differential Installation

£ MUNRO
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\Zone 7 Driveline
\Gear Box

\Thermal Cover, Differential Installation

Process Summary

Right First Time 99.93 %
Process Time (Sec) 22.00
Total Weight (kg) 0.00
Material Cost** $0.10
OEM Process Cost $0.56
Supplier Process Cost $0.00
Q Burden $0.01
SG&A $0.09
Manufacturing Cost* $0.76

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015
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Thermal Cover, Differential Installation «t MUNRO
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Thermal Cover, Differential Installation

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
OEM Manual Asm 22.00 1 1.00 M4 GER 30.56 9593 % 0.1

| Thermal Cover, Differential Installation

Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost

. Push Clip 2  Commodity tem Purchased 0.0021 - 30.05 30.00
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Half Shaft Overview # MUNRO

Q
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The BMW i3 half shaft assemblies are of the Schaeffler
LUK FAG Axial spline design type with unique features
which help unit balance and durability including large boot
clamps without protrusions and inner race bearing
channels with chamfered edges. Weight reduction
strategies included tubular shafts, axial spline design and
aluminum boot clamps

The half shaft consists of two steel CV (Constant Velocity)
universal ball bearing joints with multi-piece machined
housings containing ball bearings — bearing cages and
inner and outer races.

All major components were costed in detail, while prices
were applied to commodity items (i.e. seals, rivets, snap
rngs).

Estimates are based on actual parts.

Photos: Background on 100mm grid paper.
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Eye Catching Features @ <t MUNRO
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Description:

« Large clamp half shaft boot
» Oetiker clamp for half shafts
 MCR puzzle lock design -aluminum PG 150

Advantages:

« Better balance due to no crimp overhang

 Lighter weight

« Corrosion resistant 5754 aluminum (Euro
Spec 3.3535)
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: MUNRO
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Eye Catching Features

Description:
» Axial Spline — hub end connection Schaeffler LUK FAG type

Advantages:

» Reduces overall “un-sprung” weight

« Easier assembly

» Improved durability & improved vehicle chassis dynamics and handling
 Allows higher torque power transmission
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Eye Catching Features @ <t MUNRO
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Description:
« Half shaft drivers side (long side) with no center carrier (unequal length)

Advantages:

« Reduced complexity
* Reduced weight
* Reduced cost
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Eye Catching Features @D J T MUNRO
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Description:
« Half shaft are tubular design

Advantages:
* Reduced weight
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Half Shafts

1 MUNRO

W & ASSOCIATES, INC.

Summary
Parts 84
Fasteners 0
Part Numbers 26
Steps 1,632
Fastenings 60
Right First Time 90.69%
OEM Process Time (Hrs) 0.01
Supplier Process Time (Hrs) 1.77
Total Weight (kg) 12.18
Material Cost** $26.33
OEM Process Cost $0.61
Supplier Process Cost $95.21
Q Burden $1.47
SG&A $17.65
Manufacturing Cost* $141.27

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost

15 June 2015
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Driver Side Half Shaft Asm

MUNRO
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\.i.Zone 7 Driveline
\Half Shafts
\Driver Side Half Shaft Asm
Assembly Summary
‘Parts 42
‘Fasteners 0
Part Numbers 24
Steps 813
Fastenings 29
Right First Time 95.27 %
OEM Process Time (Min) 0.00
Supplier Process Time (Min) 52.65
Total Weight (kg) 5.74
Material Cost** $12.50
OEM Process Cost $0.00
Supplier Process Cost $46.28
Q Burden $0.73
SG&A $8.48
Manufacturing Cost* $67.99

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost

15 June 2015
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Driver Side Half Shaft Asm & MUNRO
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Driver Side Half Shaft Asm

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
MName Qty Parts Fasteners Steps  Fastenings First Time  Time (Min) Time {Min) Time (Min) Time (Min) Weight (kg)
Half Shaft Drivers Side 1 2 0 54 o B0.76 % 0.00 0.00 0.00 375 1.8080
Bearing Boot Drivers side Inner 1 1 o 1 o 99.99 % 0.00 0.00 0.00 0.07 0.0621
Inner Race Orivers Side Inner 1 1 ] 113 o 99.49 % 0.00 0.00 0.00 676 0.2248
Bearing Cage Drivers Side Inner 1 1 ] 70 ] 9559 % 0.00 0.00 0.00 7.08 0.1189
Outer Race Drivers Side Driveshaft Joint 1 2 0 138 o §0.21 % 0.00 0.00 0.00 11.85 1.7380
Dust Shield Drivers Side Inner 1 1 0 7 o 50.97 % 0.00 0.00 0.00 018 0.0333
Assemble Orivers Sidelnner Joint 1 17 21 g2 21 99.14 % 0.00 0.00 1.45 0.00 0.2033
Bearing Boot Drivers Side Outer 1 1 0 1 o 90.99 % 0.00 0.00 0.00 0.09 0.0537
Inner Race Drivers Side Outer 1 1 0 113 o 80,49 % 0.00 0.00 0.00 B.76 0.2321
Cage Outer 1 1 0 70 o 50,60 % 0.00 0.00 0.00 B.68 0.0819
Outer Race Drivers Side Outer 1 2 0 136 o 99.32 % 0.00 0.00 0.00 721 0.9933
Assemble Drivers SideOuter Joint 1 12 3 33 3 90.62 % 0.00 0.00 0.78 0.00 0.17286
Driver Side Half Shaft Asm
Purchased Material OEM Asm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost Q Burden SG&A Cost*
Half Shaft Drivers Side 50.00 £3.80 %0.00 %0.00 %0.00 54.32 %0.04 $1.22 59.37
Bearing Boot Drivers side Inner 50.00 3017 30.00 30.00 30.00 50.04 50.00 50.03 50.24
Inner Race Drivers Side Inner 50.00 2035 20.00 20.00 20.00 5583 £0.08 50,93 LT L
Bearing Cage Drivers Side Inner 50.00 2019 20.00 20.00 20.00 ZEET 20.08 %0.898 56.81
Quter Race Drivers Side Driveshaft Joint 50.00 £2.86 20.00 20.00 20.00 511.20 20.12 2.1 516.29
Dust Shield Drivers Side Inner 50.00 %0.08 %0.00 %0.00 %0.00 %0.05 %0.00 %0.02 %0.15
Assemble Drivers Sidelnner Joint 51.60 30.00 30.00 30.00 30.73 %0.00 50.13 %016 52.62
Bearing Boot Drivers Side Outer 50.00 2016 50.00 50.00 50.00 50.05 £0.00 50.03 50.24
Inner Race Drivers Side Outer 50.00 50.37 20.00 20.00 20.00 5583 %0.08 20.93 5721
Cage Outer 50.00 %0.14 %0.00 %0.00 %0.00 55.39 %0.08 %0.83 56.42
Outer Race Drivers Side Outer 50.00 %1.59 30.00 30.00 30.00 56.73 %010 51.26 59.72
Assemble Drivers SideOuter Joint .18 30.00 30.00 30.00 30.40 50.00 50.06 50.09 31.74
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Driver Side Half Shaft Asm
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Detailed Summary

Parts 42
Fasteners 0
Part Numbers 24
Steps 813
Fastenings 29
Right First Time 95.27%
OEM Asm. Time (Min) 0.00
OEM Fab. Time (Min) 0.00
Supplier Asm. Time (Min) 2.23
Supplier Fab. Time (Min) 50.41
Total Weight (kg) 5.74
Purchased Part Cost $2.79
Material Cost $9.71
OEM Asm. Cost $0.00
OEM Fab. Cost $0.00
Supplier Asm. Cost $1.13
Supplier Fab. Cost $45.15
Q Burden $0.73
SG&A $8.48
Manufacturing Cost* $67.99

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015
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Half Shaft Drivers Side 2 MUNRO
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11404

\...
\Driver Side Half Shaft Asm
\Half Shaft Drivers Side
\Half Shaft Drivers Side

Process Summary

Right First Time 99.76 %
Process Time (Sec) 225.19
Total Weight (kg) 1.81
Material Cost** $3.80
OEM Process Cost $0.00
Supplier Process Cost $4.32
Q Burden $0.04
SG&A $1.22
Manufacturing Cost* $9.37

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Half Shaft Drivers Side

N

~*: MUNRO

Q,
“"’ﬂ & ASSOCIATES, INC.

Half Shaft Drivers Side

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Paint Cure Oven 38.29 1 0.25 1708 GER 2018 5997 % 50.01
Dip Coat Paint 450 1 0.25 14333 GER 20.20 00.00% 50.00
‘Wash 5.00 1 0.25 3069 GER %0.08 59,99 % 30.00
Temper 7.80 1 0.25 1829 GER 50.04 100.00 % 50.00
Quench 1.94 1 0.25 2528 CGER 30.01 100.00 % 30.00
Carburize BE.01 1 0.25 167.44 GER 32.56 100.00 % 30.00
Wash 5.00 1 0.25 JNEE GER 30.08 05595 % 30.00
Debumr 5.00 1 0.25 3563 GER 20.09 59,99 % 20,00
CMNC Machining 2819 1 0.25 3815 GER 30.31 55995 % 50.01
Raoll Splines 21.00 1 0.25 3181 GER 20.18 09,96 % 30.01
Raoll Form Shat 41,06 1 0.25 51.88 GER %0.59 59,95 % 50.01
| Half Shaft Drivers Side
Material Cost/ kg MetWeight Gross Material PurchasedPart Material
Symbol Name Qty  Material 1%5/kg) (ko) Weight (ko) Cost Cost
. Paint for dip coat 1 Paint-Basecoat By Area 0.000D0 - 30.00 30.06
. Material Half Shaft 1 Steel 1040- Seamless 51.87 1.8080 2.0000 20.00 23.74
Tube
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Bearing Boot Drivers side lnner 2 MUNRO

W & ASSOCIATES, INC.

11404

\...
\Driver Side Half Shaft Asm
\Bearing Boot Drivers side Inner
\Boot Process

Process Summary

Right First Time 99.99 %
Process Time (Sec) 4.18
Total Weight (kg) 0.06
% i i E 5 Material Cost** $0.17
IR e e 0 T w B OEM Process Cost $0.00
BRI = | ' o Supplier Process Cost $0.04
ok Q Burden $0.00
. SG&A $0.03
Manufacturing Cost* $0.24

,_

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Bearing Boot Drivers side lnner MUNR()

& ASSOCIATES, INC.

BootProcess
Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
200 Ton Injection Molding Press 3344 3 0.25 3nee GER 0.04 09993 % 50.00
| BootProcess
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost
. Boot Material 1 TPE 5254 0.0621 0.0670 50.00 017
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Inner Race Drivers Side Inner

£ MUNRO

Q T
q"’fﬂ & ASSOCIATES, INC.

\Driver Side Half Shaft Asm

\Inner Race Drivers Side Inner
\Inner Race Drivers Side Inner Process

Process Summary

T

AN

Right First Time 99.49 %
Process Time (Sec) 405.76
Total Weight (kg) 0.22
Material Cost** $0.35
OEM Process Cost $0.00
Supplier Process Cost $5.83
Q Burden $0.08
SG&A $0.93
Manufacturing Cost* $7.19

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Inner Race Drivers Side Inner

N

~*: MUNRO

Q,
“"’ﬂ & ASSOCIATES, INC.

Inner Race Drivers Side Inner Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn Country Cost Time Q Burden
Wash 7.00 1 0.25 3068 GER 50.06 59.99 % 50.00
Grind 95.24 1 025 5001 GER 51.32 99.87 % F0.02
Temper 1.24 1 0.25 1928 GER 20.01 100.00 % 50.00
Quench 1.00 1 0.25 2828 GER %0.01 100.00 % 50.00
Pre Heat §.54 1 0.25 167.44 GER 50.40 100.00 % 50.00
Wash 7.00 1 025 3088 GER 50.06 59,99 % 50.00
Debumr 7.00 1 025 33| GER 50.06 599.99% 50.00
CHC Machining 208.40 1 0.25 4986 GER 52.80 59.93% 30,01
CMC Machining E2.69 1 0.25 3918 GER 057 55,54 % 30.01
25Ton Trim Press 2.60 1 0.25 1908 GER 50.01 59.93 % 50.00
500 Ton Faraging Press 6.55 1 2.00 20638 GER 50,37 99.56 % F0.02
Cut Blank 7.40 1 0.25 2518 GER 20.05 B9.97 % 30,01
| Inner Race Drivers Side Inner Process
Material Cost/kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty  Material {$/kg) (ko) Weight (kg) Cost Cost
. Material Inner Race Drivers Side Inner 1 Steel 52100 Bearing Grade 51.43 0.2245 0.2473 30.00 50.35
- Bar Stock
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Bearing Cage Drivers Side Inner &1 MUNRO
%| & ASSOCIATES, INC.

\...
\Driver Side Half Shaft Asm
\Bearing Cage Drivers Side Inner
\Bearing Cage Drivers side Inner

Process Summary

Right First Time 99.59 %
Process Time (Sec) 424.82
Total Weight (kg) 0.12
Material Cost** $0.19
OEM Process Cost $0.00
Supplier Process Cost $5.67
Q Burden $0.06
SG&A $0.88
Manufacturing Cost* $6.81

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Bearing Cage Drivers Side Inner & MUNRO

“"’ﬂ & ASSOCIATES, INC.

Bearing Cage Drivers side Inner

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
‘Wash 7.00 1 0.25 3065 GER 30.06 5999 % 50.00
Grind 127.09 1 0.25 B0 GER T 99,91 % 50.01
Temper 1.62 1 0.25 1928 GER 20.01 100.00 % 30.00
Quench 061 1 0.25 2528 GER 30.00 100.00 % 50.00
Pre Heat 13.24 1 0.25 187.44 GER 20.62 100.00 % 30.00
‘Wash 7.00 1 0.25 3069 GER 20.06 59,99 % 30.00
Debumr 7.00 1 0.25 3.3 GER 30.06 59,99 % 30.00
CMNC Machining 24470 1 0.25 3815 GER 32.66 59.93 % 20.01
25Ton TrimPress 260 1 0.25 1809 GER 30.01 55993 % 50.00
500 Ton Forging Press 6.55 1 2.00 20838 GER 20.37 099,86 % 30.02
Cut Blank 7.40 1 0.25 2518 GER %0.05 59.97 % 50.01
| Bearing Cage Drivers side Inner
Material Cost/ kg NetWeight GrossMaterial PurchasedPart Material
Symbol Name Qty  Material {%/ka) (kg) Weight (kg) Cost Cost
. Material Bearing cage Drivers side Inner 1 Steel 52100 Bearing Grade 51.43 01189 0.1308 S0.00 30.19
- Bar Stock
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Outer Race Drivers Side Driveshaft Joint 2 MUNRO

&7
@ & ASSOCIATES, INC.

\...
\Driver Side Half Shaft Asm
\Outer Race Drivers Side Driveshaft Joint
\Bearing Race

Process Summary

e | |

Right First Time 99.21 %
3 Process Time (Sec) 710.82
= Total Weight (kg) 1.74
Material Cost** $2.86
OEM Process Cost $0.00
Supplier Process Cost $11.20
Q Burden $0.12
SG&A $2.11
Manufacturing Cost* $16.29

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 330



http://www.leandesign.com/

" " " " W 5
Outer Race Drivers Side Driveshaft Joiint MU NRO
& ASSOCIATES, INC.
Bearing Race
Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn) Country Cost Time @ Burden
Paint Cure Oven 6.90 1 025 1708 GER 3003 55 97 % 0.1
Dip Coat Paint 209 1 025 4098 GER 50.02 099.99 % 50.00
Wash 7.00 1 025 36 GER 50.06 599.99 % 50.00
Grind 386.52 1 0.25 B0 GER 54.95 55,69 % 50.05
Temper 699 1 025 1828 GER 5004 100.00 % 0.00
Quench 1.87 1 025 2528 GER 20.01 100.00 % 50.00
Pre Heat 56.20 1 025 16744 GER 52.81 100.00 % 50.00
Wash 7.00 1 025 36 GER 50.06 599.99 % 50.00
Debur 7.00 1 0.25 3BEE GER 50.07 55,99 % 50.00
CHNC Machining 24055 1 025 3816 GER 5262 5537 % 3002
&0 Ton Trim Press 260 1 025 22683 GHE 50.02 99.93 % 50.00
1000 Ton Farging Press 3.40 1 2.00 27811 GER 50.65 99.81 % 50.03
| Bearing Race
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Qty  Material 1%5/kg) (ko) Weight (ko) Cost Cost
. Dip Coat Paint 1 Paint-Basecoat By Area 0.000D0 - 30.00 3003
. Material Bearing Outer Racs 1 Steel 52100 Bearing Grade 51.43 1.7380 1.9800 20.00 22.83
- Bar Stock
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Outer Race Drivers Side Driveshaft Joint MUNRO

& ASSOCIATES, INC.

Bearing Race

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden

Cut Blank T.40 1 0.25 2818 GER 50.05 8997 % 50.01

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 332



http://www.leandesign.com/

Dust Shield Drivers Side Inner 1 MUNRO

q"’fﬂ & ASSOCIATES, INC.

g S \

| | S T o l \Driver Side Half Shaft Asm
! l_ _| N I_ _| \Dust Shield Drivers Side Inner
-1 \Dust Shield Process

Process Summary

I Right First Time 99.97 %

| Process Time (Sec) 9.60
Total Weight (kg) 0.03
Material Cost** $0.08
OEM Process Cost $0.00
Supplier Process Cost $0.05
Q Burden $0.00
SG&A $0.02
Manufacturing Cost* $0.15

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Dust Shield Drivers Side Inner

MUNR()

& ASSOCIATES, INC.

Dust Shield Process
Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time {Sec) Cycle Operators ($Hr) Country Cost Time Q Burden
Wash 5.00 0.25 20,00 GER 50.03 99,95 % 50.00
Debur 4.00 0.25 1238 GER $0.01 03,95 % 50.00
26Ton Stamping Press 0.60 0.25 2163 GER F0.00 05595 % 30.00
| Dust Shield Process
Material Cost/ kg NetWeight GrossMaterial PurchasedPart Material
Symbol Name Qty  Material {%/ka) (kg) Weight (kg) Cost Cost
. Dust Shield Material 1 Steel 1008 -Galvanized - 51.06 0.0333 0.0720 S0.00 30.08
Cooil Sock

15 June 2015
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Assemble Drivers Side lnner Joint 3 MUNRO

W & ASSOCIATES, INC.

11404

W JE E v \'iHaﬁ Shafts
L i i i = \Driver Side Half Shaft Asm
W W= Lo \Assemble Drivers Side Inner Joint
- Process Summary
l | = o EE Right First Time 99.14 %
g B =r = Process Time (Sec) 87.00
- Total Weight (kg) 0.20
Material Cost** $1.60
il OEM Process Cost $0.00
g Supplier Process Cost $0.73
“ Q Burden $0.13
? SG&A $0.16
, - Manufacturing Cost* $2.62
* Excluding tooling, ER&D, logistics, and profit margin
=+ Includes material cost and purchased parts cost
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Assemble Drivers Side Inner Joint 1 MUNRO

“"’75 & ASSOCIATES, INC.

Assemble Drivers Side Inner Joint

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$Hr) Country Cost Time @ Burden
Supplier Automated Asm g87.00 1 0.25 027 GER 30.73 9514 % 3013

| Assemble Drivers Side Inner Joint

Material Cost/ kg Met Weight Gross Material PurchasedPart Material

Symbol Name Qty Material ($/ka) (k@) Weight (kg) Cost Cost
. Sealing Caps Half Shaft 2  Commodity kem Purchased 0.0031 - 20.05 20.00
. Bar Code Identification Sticker Half Shaft Asm 1 Commodity tem Purchased 0.0005 - 50.10 $0.00
. Snap Ring forInner Race 1 Commodity kem Purchased HEH - 30.05 30 00
. Ball Bearings 8 Commodity kem Purchased 0.0163 - 20.09 20.00
. Snap Ring Large 1 Commodity tem Purchased 0.0033 - 20.08 30.00
. "C" Spring Clip 1 Commodity tem Purchased 0.005 - 20.02 20.00
. CVJoint BootClamp Small 1 Commodity tem Purchased 0.0033 - 50.05 $0.00
. Grease 1 Commodity tem Purchased 0.0380 - 50.28 30.00
. CWJoint BootClamp Large 1 Commodity kem Purchased 0.0114 - 20.20 20.00
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H

Bearing Boot Drivers Side Quter «1 MUNRO
%yl & ASSOCIATES, INC.

\...
\Driver Side Half Shaft Asm
\Bearing Boot Drivers Side Outer
\Boot Process

Process Summary

Right First Time 99.99 %
Process Time (Sec) 5.52
Total Weight (kg) 0.06
Material Cost** $0.16
OEM Process Cost $0.00
Supplier Process Cost $0.05
Q Burden $0.00
SG&A $0.03
Manufacturing Cost* $0.24

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Bearing Boot Drivers Side Outer MUNR()

& ASSOCIATES, INC.

BootProcess
Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
200 Ton Injection Molding Press B.R2 1 0.25 3nee GER 30.05 09993 % 50.00
| BootProcess
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost
. Material Bearing Boot Drivers Side Uater 1 TPE 52.84 0.0687 0.0630 20.00 016
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<1 MUNRO

"l & ASSOCIATES, INC.

Inner Race Drivers Side Outer

\...
\Driver Side Half Shaft Asm
\Inner Race Drivers Side Outer
\Inner Race Drivers Side Outer Process

Process Summary

Right First Time 99.49 %
Process Time (Sec) 405.76
Total Weight (kg) 0.23
Material Cost** $0.37
OEM Process Cost $0.00
Supplier Process Cost $5.83
Q Burden $0.08
SG&A $0.93
Manufacturing Cost* $7.21

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Inner Race Drivers Side Outer

N

~*: MUNRO

Q,
“"’ﬂ & ASSOCIATES, INC.

Inner Race Drivers Side Quter Process

Overall Cycle Parts / Number of Workcell Rate Process Right First

Symbol Name Time {Sec) Cycle Operators {$/Hr} Country Cost Time Q Burden
Wash 7.00 1 0.25 3068 GER 50.05 99,98 % 50.00
Grind 95.24 1 0.25 5001 GER £1.32 99,87 % 50.02
Temper 1.24 1 0.25 1928 GER 50.01 100.00 % 50.00
Quuench 1.00 1 0.25 528 GER 50.01 100,00 % 50.00
PreHeat 5.54 1 0.25 167.44 GER 5040 100.00% 50.00
Wash 7.00 1 0.25 3088 GER 50.08 99.38% 50.00
Deburr 7.00 1 0.25 3138 GER =0.08 99,35 % 50.00
CNG Machining 209.40 1 0.25 4388 GER £2.80 99,93 % 50.01
CNC Machining 52,69 1 0.25 3915 GER 5057 99,84 % 50.01
25Ton Trim Press 260 1 0.25 1908 GER 50.01 99,98 % 50.00
500 Ton Forging Press B.55 1 2.00 20538 GER £0.37 99,85 % 50.02
Cut Blank 7.40 1 0.25 2513 GER 50,05 99.57 % 50.01

| Inner Race Drivers Side Outer Process

Material Cost/ kg MetWeight GrossMaterial PurchasedPart Material
Symbol Name Gty  Material {$/kg) {kg) Weight (kg) Cost Cost
. Material Inner Roe Outer 1 Steel 52100 Bearing Grade 51.43 02321 02563 30.00 30.37
- Bar Stock
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Cage Outer #1 MUNRO

j & ASSOCIATES, INC.

\...
\Driver Side Half Shaft Asm
\Cage Outer
\Bearing Cage Drivers side Outer

Process Summary

Right First Time 99.60 %
Process Time (Sec) 400.77
Total Weight (kg) 0.09
Material Cost** $0.14
OEM Process Cost $0.00
Supplier Process Cost $5.39
Q Burden $0.06
SG&A $0.83
Manufacturing Cost* $6.42

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Cage Outer

N

o

~*: MUNRO

& ASSOCIATES, INC.

Bearing Cage Drivers side Outer

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
‘Wash 7.00 1 0.25 3065 GER 30.06 5999 % 50.00
Grind 119.35 1 0.25 B GER 21.66 00,091 % 5001
Temper 1.62 1 0.25 1928 GER 20.01 100.00 % 30.00
Quench 061 1 0.25 2528 GER 30.00 100.00 % 50.00
Carburize 13.24 1 0.25 187.44 GER 20.62 100.00 % 30.00
‘Wash 7.00 1 0.25 3069 GER 20.06 59,99 % 30.00
Debur 7.00 1 0.25 NIk GER 30.06 05595 % 30.00
CMNC Machining 228.40 1 0.25 3815 GER 32.48 59,94 % 20.01
25Ton TrimPress 260 1 0.25 1809 GER 30.01 55993 % 50.00
500 Ton Forging Press 6.55 1 2.00 20838 GER 20.37 099,86 % 30.02
Cut Blank 7.40 1 0.25 2518 GER %0.05 59.97 % 50.01
| Bearing Cage Drivers side Outer
Material Cost/ kg MetWeight Gross Material PurchasedPart Material
Symbol Name Qty  Material {%/ka) (ka) Weight (kg) Cost Cost
. Material Bearing Cage Drivers Side Outer 1 Steel 52100 Bearing Grade 51.43 0.0919 0011 S0.00 30.14
- Bar Stock
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Quter Race Drivers Side Quter

1 MUNRO

@7 & ASSOCIATES, INC.

\Driver Side Half Shaft Asm

\Bearing Race

\Outer Race Drivers Side Outer

Process Summary

Right First Time 99.32 %
Process Time (Sec) 432.46
Total Weight (kg) 1.00
Material Cost** $1.59
OEM Process Cost $0.00
Supplier Process Cost $6.78
Q Burden $0.10
SG&A $1.26
Manufacturing Cost* $9.72

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost

15 June 2015
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Outer Race Drivers Side Quter

MUNR()

& ASSOCIATES, INC.
Bearing Race
Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time {Sec) Cycle Operators {$/Hn) Country Cost Time Q Burden
Paint Cure Oven DG 1 025 1708 GER 5002 55 97 % 0.1
Dip Coat Paint 210 1 025 131.87 HUM 50.08 099.99 % 50.00
Wash 7.00 1 025 36 GER 50.06 599.99 % 50.00
Grind 129.31 1 0.25 B0 GER %1.80 59 30 % 50.03
Temper 3386 1 025 1828 GER 5002 100.00 % 0.00
Quench 1.43 1 025 2828 GER s0.01 100.00 % 50.00
Carburize 321 1 025 16744 GER 51.49 100.00 % 50.00
Wash 7.00 1 025 36 GER 50.06 599.99 % 50.00
Debur 7.00 1 0.25 3BEE GER 50.07 55,99 % 50.00
CHNC Machining 21815 1 025 3816 GER 5237 55 33 % 3002
25Ton Trim Press 260 1 025 1908 GER 0.1 99.93 % 50.00
1000 Ton Farging Press 9.40 1 2.00 27811 GER 2073 99.30 % 50.03
| Bearing Race
Material Cost/kg MNetWeight GrossMaterial PurchasedPart Material
Symbol Name Qty  Material i%'ka) (ka) Weight (kg) Cost Cost
. Material-Paint Outer Race Drivers Side Outer 1 Paint- Basecoat By Area 0.0000 - 30.00 30.02
. Material, Outer RaceDrivers Side Ouber 1 Steel 52100 Bearing Grade 51.43 0.9933 1.0981 20.00 $1.57
- Bar Stock
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Outer Race Drivers Side Outer MUNR()

& ASSOCIATES, INC.

Bearing Race

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Cut Blank 7.40 1 0.25 2818 GER 30.05 09997 % 0.1
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Assemble Drivers Side Quter Joint 1 MUNRO

(""'ﬂ & ASSOCIATES, INC.

\Half Shafts
\Driver Side Half Shaft Asm
\Assemble Drivers Side Outer Joint

Process Summary

Right First Time 99.62 %
Process Time (Sec) 47.00
Total Weight (kg) 0.17
Material Cost** $1.19
OEM Process Cost $0.00
b Supplier Process Cost $0.40
3= e Q Burden $0.06
i SG&A $0.09
EﬁH = Manufacturing Cost* $1.74

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Assemble Drivers Side Quter Joint & MUNRO

“’%’j & ASSOCIATES, INC.

Assemble Drivers Side Outer Joint

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Supplier Automated Asm 47.00 1 0.25 027 GER 30.40 9962 % 50.08

| Assemble Drivers Side Quter Joint

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Qty  Material {$/kg) (ka) Weight (kg) Cost Cost
. Pressure Ring Drivers Side Outer Race to Spline 1 Commodity kem Purchased 0.0014 - 30.02 30.00
. Ball Bearings OuterJoint 15.08mm dia 8 Commodity kem Purchased 0.0140 - 20.08 20.00
. CVJoint BootClamp Small 1 Commodity tem Purchased 0.0033 - 30.05 30.00
. Grease 1 Commodity tem Purchased 0.0350 - 50.28 $0.00
. CVJoint BootClamp Large 1 Commodity tem Purchased 0.0114 - 50.20 F0.00
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Driver Side Half Shaft Installation & MUNRO

W & ASSOCIATES, INC.

No Commodity Items
Required for This
Process

\...
\Zone 7 Driveline
\Half Shafts
\Driver Side Half Shaft Installation

Process Summary

Right First Time 99.96 %
Process Time (Sec) 12.00
Total Weight (kg) 0.00
Material Cost** $0.00
OEM Process Cost $0.30
Supplier Process Cost $0.00
Q Burden $0.01
SG&A $0.05
Manufacturing Cost* $0.36

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Driver Side Half Shaft Installation & MUNRO

“"’ﬂ & ASSOCIATES, INC.

Driver Side Half Shaft Installation

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
OEM Manual Asm 12.00 1 1.00 M4 GER 30.30 099595 % 0.1

Driver Side Half Shaft Installation

Material Cost/ kg NetWeight GrossMaterial PurchasedPart Material
Symbol Name Gty  Material {$/kg) (kg) Weight (kg) Cost Cost
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Passenger Side Half Shaft Asm

G 3 ASSOCIATES, INC.

\...
\Zone 7 Driveline
\Half Shafts

\Passenger Side Half Shaft Asm

Assembly Summary

‘Parts 42
‘Fasteners 0
Part Numbers 24
Steps 813
Fastenings 29
Right First Time 95.27 %
OEM Process Time (Min) 0.00
Supplier Process Time (Min) 53.85
Total Weight (kg) 6.43
Material Cost** $13.83
OEM Process Cost $0.00
Supplier Process Cost $48.93
Q Burden $0.73
SG&A $9.08
Manufacturing Cost* $72.57

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Passenger Side Half Shaft Asm 1 MUNRO
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Passenger Side Half Shaft Asm

Right OEM Asm. OEM Fab. Supplier Asm.  Supplier Fab. Total
MName Qty Parts Fasteners  Steps Fastenings FirstTime Time (Min)  Time (Min) Time (Min) Time (Min) Weight (kg)
Half Shaft Passenger Sde 1 2 ] 54 ] 89576 % 0.00 0.00 0.00 4 96 2.4%40
Bearing Boot Drivers side Inner 1 1 o 1 o 99.99 % 0.00 0.00 0.00 0.07 0.0621
Inner Race Orivers Side Inner 1 1 ] 113 o 99.49 % 0.00 0.00 0.00 676 0.2248
Bearing Cage Drivers Side Inner 1 1 ] 70 ] 9559 % 0.00 0.00 0.00 7.08 0.1189
Outer Race Drivers Side Driveshaft Joirt 1 2 ] 138 ] 9521 % 0.00 0.00 0.00 11.85 1.7380
Dust Shield Drivers Side Inner 1 1 0 7 0 00 97 % 0.00 0.00 0.00 0.16 0.0333
Assemble Drivers Sidelnner Jaoint 1 17 21 62 21 99.14% 0.00 0.00 1.45 0.00 0.2033
Bearing Boot Drivers Side Outer 1 1 ] 1 o 99.99 % 0.00 0.00 0.00 0.09 0.0837
Inner Race Orivers Side Outer 1 1 ] 113 ] 99.49 % 0.00 0.00 0.00 876 0.2321
Cage Outer 1 1 ] 70 ] 95 60 % 0.00 0.00 0.00 6.68 0.0919
Quter Race Drivers Side Outer 1 2 o 138 H 99.32% 0.00 0.00 0.00 7.21 0.9933
Assemble Drivers SideQOuter Joint 1 12 g K ] 99.62 % 0.00 0.00 0.73 0.00 01726
Passenger Side Half Shaft Asm
Purchased Material OEMAsm. OEMFab. Supplier Asm. Supplier Fab. Manufacturing
Name Part Cost Cost Cost Cost Cost Cost @ Burden SGE&EA Cost
Half Shaft Passenger Side 50.00 3813 $0.00 $0.00 $0.00 5697 50.04 %1.82 $13.85
Bearing Boot Drivers side Inner 50.00 3017 30.00 30.00 30.00 5004 50.00 30.03 5024
Inner Race Drivers Side Inner 50.00 50,35 20.00 20.00 20.00 £5.83 20.08 2093 £7.19
Bearing Cage Drivers Side Inner 50.00 20.19 F0.00 F0.00 F0.00 5667 50.06 50.88 56.81
Quter Race Drivers Side Driv eshatt Joint 50.00 32.86 F0.00 F0.00 F0.00 311.20 5012 221 $16.29
Dust Shield Drivers Side Inner 50.00 30.08 $0.00 $0.00 $0.00 $0.05 50.00 $0.02 50.15
Assemble Drivers Sidelnner Joint 3160 30.00 30.00 30.00 3073 30.00 5013 3016 5262
Bearing Boot Orivers Side Outer 50.00 0.18 F0.00 F0.00 F0.00 $0.05 50.00 50.03 50.24
Inner Race Orivers Side Outer 50.00 2037 F0.00 F0.00 F0.00 h.83 50.08 0.83 5T
Cage Outer 50.00 30.14 $0.00 $0.00 $0.00 55.39 $0.06 0.83 56.42
Outer Race Drivers Side Outer 50.00 3189 30.00 30.00 30.00 5678 3010 31.26 5872
Assemble Drivers SideOuter Joirt 3119 30.00 30.00 30.00 0,40 30.00 20.06 30.09 51.74
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Detailed Summary

Parts 42
Fasteners 0
Part Numbers 24
Steps 813
Fastenings 29
Right First Time 95.27%
OEM Asm. Time (Min) 0.00
OEM Fab. Time (Min) 0.00
Supplier Asm. Time (Min) 2.23
Supplier Fab. Time (Min) 51.62
Total Weight (kg) 6.43
Purchased Part Cost $2.79
Material Cost $11.04
OEM Asm. Cost $0.00
OEM Fab. Cost $0.00
Supplier Asm. Cost $1.13
Supplier Fab. Cost $47.81
Q Burden $0.73
SG&A $9.08
Manufacturing Cost* $72.57

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Half Shaft Passenger Side %1 MUNRO
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\Passenger Side Half Shaft Asm
\Half Shaft Passenger Side
\Half Shaft Passenger Side

Process Summary

Right First Time 99.76 %
Process Time (Sec) 297.31
Total Weight (kg) 2.49
Material Cost** $5.13
OEM Process Cost $0.00
Supplier Process Cost $6.97
Q Burden $0.04
SG&A $1.82
Manufacturing Cost* $13.95

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Half Shaft Passenger Side

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Paint Cure Oven B4.00 1 0.25 1708 GER 30.26 5997 % 50.01
Dip Coat Paint 534 1 0.25 14333 GER 20.21 00.00% 50.00
‘Wash 5.00 1 0.25 3069 GER %0.08 59,99 % 30.00
Temper 7.80 1 0.25 1829 GER 50.04 100.00 % 50.00
Quench 2.9 1 0.25 2528 CGER 30.02 100.00 % 30.00
Carburize 110.01 1 0.25 167.44 GER 6.12 100.00 % 30.00
Wash 5.00 1 0.25 JNEE GER 30.08 05595 % 30.00
Debumr 5.00 1 0.25 3563 GER 20.09 59,99 % 20,00
CMNC Machining 2819 1 0.25 3815 GER 30.31 55995 % 50.01
Raoll Splines 21.00 1 0.25 3181 GER 20.18 09,96 % 30.01
Raoll Form Shat 41,06 1 0.25 51.88 GER %0.59 59,95 % 50.01
| Half Shaft Passenger Side
Material Cost/ kg MetWeight Gross Material PurchasedPart Material
Symbol Name Qty  Material 1%5/kg) (ko) Weight (ko) Cost Cost
. Paint for dip coat 1 Paint-Basecoat By Area 0.000D0 - 30.00 30.08
. Material Half Shaft 1 Steel 1040- Seamless 51.87 24940 2.7000 20.00 36.05
Tube
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\Boot Process

\Passenger Side Half Shaft Asm
\Bearing Boot Drivers side Inner

Process Summary

Right First Time 99.99 %
Process Time (Sec) 4.18
Total Weight (kg) 0.06
] 8 E Material Cost** $0.17
by R 5 B OEM Process Cost $0.00
| ' o Supplier Process Cost $0.04
ok Q Burden $0.00
SG&A $0.03
Manufacturing Cost* $0.24

=

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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BootProcess
Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
200 Ton Injection Molding Press 3344 3 0.25 3nee GER 0.04 09993 % 50.00
| BootProcess
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost
. Boot Material 1 TPE 5254 0.0621 0.0670 50.00 017
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\Passenger Side Half Shaft Asm

\Inner Race Drivers Side Inner
\Inner Race Drivers Side Inner Process

Process Summary

T

AN

Right First Time 99.49 %
Process Time (Sec) 405.76
Total Weight (kg) 0.22
Material Cost** $0.35
OEM Process Cost $0.00
Supplier Process Cost $5.83
Q Burden $0.08
SG&A $0.93
Manufacturing Cost* $7.19

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Inner Race Drivers Side Inner Process

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn Country Cost Time Q Burden
Wash 7.00 1 0.25 3068 GER 50.06 59.99 % 50.00
Grind 95.24 1 025 5001 GER 51.32 99.87 % F0.02
Temper 1.24 1 0.25 1928 GER 20.01 100.00 % 50.00
Quench 1.00 1 0.25 2828 GER %0.01 100.00 % 50.00
Pre Heat §.54 1 0.25 167.44 GER 50.40 100.00 % 50.00
Wash 7.00 1 025 3088 GER 50.06 59,99 % 50.00
Debumr 7.00 1 025 33| GER 50.06 599.99% 50.00
CHC Machining 208.40 1 0.25 4986 GER 52.80 59.93% 30,01
CMC Machining E2.69 1 0.25 3918 GER 057 55,54 % 30.01
25Ton Trim Press 2.60 1 0.25 1908 GER 50.01 59.93 % 50.00
500 Ton Faraging Press 6.55 1 2.00 20638 GER 50,37 99.56 % F0.02
Cut Blank 7.40 1 0.25 2518 GER 20.05 B9.97 % 30,01
| Inner Race Drivers Side Inner Process
Material Cost/kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty  Material {$/kg) (ko) Weight (kg) Cost Cost
. Material Inner Race Drivers Side Inner 1 Steel 52100 Bearing Grade 51.43 0.2245 0.2473 30.00 50.35
- Bar Stock
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\Passenger Side Half Shaft Asm
\Bearing Cage Drivers Side Inner
\Bearing Cage Drivers side Inner

Process Summary

Right First Time 99.59 %
Process Time (Sec) 424.82
Total Weight (kg) 0.12
Material Cost** $0.19
OEM Process Cost $0.00
Supplier Process Cost $5.67
Q Burden $0.06
SG&A $0.88
Manufacturing Cost* $6.81

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Bearing Cage Drivers side Inner

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
‘Wash 7.00 1 0.25 3065 GER 30.06 5999 % 50.00
Grind 127.09 1 0.25 B0 GER T 99,91 % 50.01
Temper 1.62 1 0.25 1928 GER 20.01 100.00 % 30.00
Quench 061 1 0.25 2528 GER 30.00 100.00 % 50.00
Pre Heat 13.24 1 0.25 187.44 GER 20.62 100.00 % 30.00
‘Wash 7.00 1 0.25 3069 GER 20.06 59,99 % 30.00
Debumr 7.00 1 0.25 3.3 GER 30.06 59,99 % 30.00
CMNC Machining 24470 1 0.25 3815 GER 32.66 59.93 % 20.01
25Ton TrimPress 260 1 0.25 1809 GER 30.01 55993 % 50.00
500 Ton Forging Press 6.55 1 2.00 20838 GER 20.37 099,86 % 30.02
Cut Blank 7.40 1 0.25 2518 GER %0.05 59.97 % 50.01
| Bearing Cage Drivers side Inner
Material Cost/ kg NetWeight GrossMaterial PurchasedPart Material
Symbol Name Qty  Material {%/ka) (kg) Weight (kg) Cost Cost
. Material Bearing cage Drivers side Inner 1 Steel 52100 Bearing Grade 51.43 01189 0.1308 S0.00 30.19
- Bar Stock
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\Outer Race Drivers Side Driveshaft Joint
\Bearing Race

Process Summary

e | |

Right First Time 99.21 %
3 Process Time (Sec) 710.82
= Total Weight (kg) 1.74
Material Cost** $2.86
OEM Process Cost $0.00
Supplier Process Cost $11.20
Q Burden $0.12
SG&A $2.11
Manufacturing Cost* $16.29

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Bearing Race
Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hn) Country Cost Time @ Burden
Paint Cure Oven 6.90 1 025 1708 GER 3003 55 97 % 0.1
Dip Coat Paint 209 1 025 4098 GER 50.02 099.99 % 50.00
Wash 7.00 1 025 36 GER 50.06 599.99 % 50.00
Grind 386.52 1 0.25 B0 GER 54.95 55,69 % 50.05
Temper 699 1 025 1828 GER 5004 100.00 % 0.00
Quench 1.87 1 025 2528 GER 20.01 100.00 % 50.00
Pre Heat 56.20 1 025 16744 GER 52.81 100.00 % 50.00
Wash 7.00 1 025 36 GER 50.06 599.99 % 50.00
Debur 7.00 1 0.25 3BEE GER 50.07 55,99 % 50.00
CHNC Machining 24055 1 025 3816 GER 5262 5537 % 3002
&0 Ton Trim Press 260 1 025 22683 GHE 50.02 99.93 % 50.00
1000 Ton Farging Press 3.40 1 2.00 27811 GER 50.65 99.81 % 50.03
| Bearing Race
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Qty  Material 1%5/kg) (ko) Weight (ko) Cost Cost
. Dip Coat Paint 1 Paint-Basecoat By Area 0.000D0 - 30.00 3003
. Material Bearing Outer Racs 1 Steel 52100 Bearing Grade 51.43 1.7380 1.9800 20.00 22.83
- Bar Stock
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Bearing Race

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden

Cut Blank T.40 1 0.25 2818 GER 50.05 8997 % 50.01
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! l_ _| N I_ _| \Dust Shield Drivers Side Inner
-1 \Dust Shield Process

Process Summary

I Right First Time 99.97 %

| Process Time (Sec) 9.60
Total Weight (kg) 0.03
Material Cost** $0.08
OEM Process Cost $0.00
Supplier Process Cost $0.05
Q Burden $0.00
SG&A $0.02
Manufacturing Cost* $0.15

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Dust Shield Process
Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time {Sec) Cycle Operators ($Hr) Country Cost Time Q Burden
Wash 5.00 0.25 20,00 GER 50.03 99,95 % 50.00
Debur 4.00 0.25 1238 GER $0.01 03,95 % 50.00
26Ton Stamping Press 0.60 0.25 2163 GER F0.00 05595 % 30.00
| Dust Shield Process
Material Cost/ kg NetWeight GrossMaterial PurchasedPart Material
Symbol Name Qty  Material {%/ka) (kg) Weight (kg) Cost Cost
. Dust Shield Material 1 Steel 1008 -Galvanized - 51.06 0.0333 0.0720 S0.00 30.08
Cooil Sock

15 June 2015
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W JE E v \'iHaﬁ Shafts
L i i i == \Passenger Side Half Shaft Asm
W W= Lo \Assemble Drivers Side Inner Joint
- Process Summary
l | = o EE Right First Time 99.14 %
g B =r = Process Time (Sec) 87.00
- Total Weight (kg) 0.20
Material Cost** $1.60
il OEM Process Cost $0.00
g Supplier Process Cost $0.73
“ Q Burden $0.13
? SG&A $0.16
, - Manufacturing Cost* $2.62
* Excluding tooling, ER&D, logistics, and profit margin
=+ Includes material cost and purchased parts cost
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Assemble Drivers Side Inner Joint

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$Hr) Country Cost Time @ Burden
Supplier Automated Asm g87.00 1 0.25 027 GER 30.73 9514 % 3013

| Assemble Drivers Side Inner Joint

Material Cost/ kg Met Weight Gross Material PurchasedPart Material

Symbol Name Qty Material ($/ka) (k@) Weight (kg) Cost Cost
. Sealing Caps Half Shaft 2  Commodity kem Purchased 0.0031 - 20.05 20.00
. Bar Code Identification Sticker Half Shaft Asm 1 Commodity tem Purchased 0.0005 - 50.10 $0.00
. Snap Ring forInner Race 1 Commodity kem Purchased HEH - 30.05 30 00
. Ball Bearings 8 Commodity kem Purchased 0.0163 - 20.09 20.00
. Snap Ring Large 1 Commodity tem Purchased 0.0033 - 20.08 30.00
. "C" Spring Clip 1 Commodity tem Purchased 0.005 - 20.02 20.00
. CVJoint BootClamp Small 1 Commodity tem Purchased 0.0033 - 50.05 $0.00
. Grease 1 Commodity tem Purchased 0.0380 - 50.28 30.00
. CWJoint BootClamp Large 1 Commodity kem Purchased 0.0114 - 20.20 20.00
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\Bearing Boot Drivers Side Outer
\Boot Process

Process Summary

Right First Time 99.99 %
Process Time (Sec) 5.52
Total Weight (kg) 0.06
Material Cost** $0.16
OEM Process Cost $0.00
Supplier Process Cost $0.05
Q Burden $0.00
SG&A $0.03
Manufacturing Cost* $0.24

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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BootProcess
Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
200 Ton Injection Molding Press B.R2 1 0.25 3nee GER 30.05 09993 % 50.00
| BootProcess
Material Cost/ kg NetWeight Gross Material PurchasedPart Material
Symbol Name Gty Material {$'ka) (kg) Weight {(kg) Cost Cost
. Material Bearing Boot Drivers Side Uater 1 TPE 52.84 0.0687 0.0630 20.00 016

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 369



http://www.leandesign.com/

<1 MUNRO

"l & ASSOCIATES, INC.

Inner Race Drivers Side Outer

\...
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\Inner Race Drivers Side Outer
\Inner Race Drivers Side Outer Process

Process Summary

Right First Time 99.49 %
Process Time (Sec) 405.76
Total Weight (kg) 0.23
Material Cost** $0.37
OEM Process Cost $0.00
Supplier Process Cost $5.83
Q Burden $0.08
SG&A $0.93
Manufacturing Cost* $7.21

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost

15 June 2015 Copyright © Munro & Associates, Inc. 2015 www.LeanDesign.com 370



http://www.leandesign.com/

Inner Race Drivers Side Outer

N

~*: MUNRO

Q,
“"’ﬂ & ASSOCIATES, INC.

Inner Race Drivers Side Quter Process

Overall Cycle Parts / Number of Workcell Rate Process Right First

Symbol Name Time {Sec) Cycle Operators {$/Hr} Country Cost Time Q Burden
Wash 7.00 1 0.25 3068 GER 50.05 99,98 % 50.00
Grind 95.24 1 0.25 5001 GER £1.32 99,87 % 50.02
Temper 1.24 1 0.25 1928 GER 50.01 100.00 % 50.00
Quuench 1.00 1 0.25 528 GER 50.01 100,00 % 50.00
PreHeat 5.54 1 0.25 167.44 GER 5040 100.00% 50.00
Wash 7.00 1 0.25 3088 GER 50.08 99.38% 50.00
Deburr 7.00 1 0.25 3138 GER =0.08 99,35 % 50.00
CNG Machining 209.40 1 0.25 4388 GER £2.80 99,93 % 50.01
CNC Machining 52,69 1 0.25 3915 GER 5057 99,84 % 50.01
25Ton Trim Press 260 1 0.25 1908 GER 50.01 99,98 % 50.00
500 Ton Forging Press B.55 1 2.00 20538 GER £0.37 99,85 % 50.02
Cut Blank 7.40 1 0.25 2513 GER 50,05 99.57 % 50.01

| Inner Race Drivers Side Outer Process

Material Cost/ kg MetWeight GrossMaterial PurchasedPart Material
Symbol Name Gty  Material {$/kg) {kg) Weight (kg) Cost Cost
. Material Inner Roe Outer 1 Steel 52100 Bearing Grade 51.43 02321 02563 30.00 30.37
- Bar Stock
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\Bearing Cage Drivers side Outer

Process Summary

Right First Time 99.60 %
Process Time (Sec) 400.77
Total Weight (kg) 0.09
Material Cost** $0.14
OEM Process Cost $0.00
Supplier Process Cost $5.39
Q Burden $0.06
SG&A $0.83
Manufacturing Cost* $6.42

* Excluding tooling, ER&D, logistics, and profit margin
** Includes material cost and purchased parts cost
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Bearing Cage Drivers side Outer

Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
‘Wash 7.00 1 0.25 3065 GER 30.06 5999 % 50.00
Grind 119.35 1 0.25 B GER 21.66 00,091 % 5001
Temper 1.62 1 0.25 1928 GER 20.01 100.00 % 30.00
Quench 061 1 0.25 2528 GER 30.00 100.00 % 50.00
Carburize 13.24 1 0.25 187.44 GER 20.62 100.00 % 30.00
‘Wash 7.00 1 0.25 3069 GER 20.06 59,99 % 30.00
Debur 7.00 1 0.25 NIk GER 30.06 05595 % 30.00
CMNC Machining 228.40 1 0.25 3815 GER 32.48 59,94 % 20.01
25Ton TrimPress 260 1 0.25 1809 GER 30.01 55993 % 50.00
500 Ton Forging Press 6.55 1 2.00 20838 GER 20.37 099,86 % 30.02
Cut Blank 7.40 1 0.25 2518 GER %0.05 59.97 % 50.01
| Bearing Cage Drivers side Outer
Material Cost/ kg MetWeight Gross Material PurchasedPart Material
Symbol Name Qty  Material {%/ka) (ka) Weight (kg) Cost Cost
. Material Bearing Cage Drivers Side Outer 1 Steel 52100 Bearing Grade 51.43 0.0919 0011 S0.00 30.14
- Bar Stock
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\Outer Race Drivers Side Outer

Process Summary

Right First Time 99.32 %
Process Time (Sec) 432.46
Total Weight (kg) 1.00
Material Cost** $1.59
OEM Process Cost $0.00
Supplier Process Cost $6.78
Q Burden $0.10
SG&A $1.26
Manufacturing Cost* $9.72

* Excluding tooling, ER&D, logistics, and profit margin
xk IncIL_Jdes material cost and purchased parts cost
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Bearing Race
Overall Cycle Parts / Number of Workcell Rate Process Right First
Symbol Name Time {Sec) Cycle Operators {$/Hn) Country Cost Time Q Burden
Paint Cure Oven DG 1 025 1708 GER 5002 55 97 % 0.1
Dip Coat Paint 210 1 025 131.87 HUM 50.08 099.99 % 50.00
Wash 7.00 1 025 36 GER 50.06 599.99 % 50.00
Grind 129.31 1 0.25 B0 GER %1.80 59 30 % 50.03
Temper 3386 1 025 1828 GER 5002 100.00 % 0.00
Quench 1.43 1 025 2828 GER s0.01 100.00 % 50.00
Carburize 321 1 025 16744 GER 51.49 100.00 % 50.00
Wash 7.00 1 025 36 GER 50.06 599.99 % 50.00
Debur 7.00 1 0.25 3BEE GER 50.07 55,99 % 50.00
CHNC Machining 21815 1 025 3816 GER 5237 55 33 % 3002
25Ton Trim Press 260 1 025 1908 GER 0.1 99.93 % 50.00
1000 Ton Farging Press 9.40 1 2.00 27811 GER 2073 99.30 % 50.03
| Bearing Race
Material Cost/kg MNetWeight GrossMaterial PurchasedPart Material
Symbol Name Qty  Material i%'ka) (ka) Weight (kg) Cost Cost
. Material-Paint Outer Race Drivers Side Outer 1 Paint- Basecoat By Area 0.0000 - 30.00 30.02
. Material, Outer RaceDrivers Side Ouber 1 Steel 52100 Bearing Grade 51.43 0.9933 1.0981 20.00 $1.57
- Bar Stock
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Outer Race Drivers Side Outer MUNR()
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Bearing Race

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Cut Blank 7.40 1 0.25 2818 GER 30.05 09997 % 0.1
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Assemble Drivers Side Quter Joint 7 MUNRO
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\...
\Half Shafts
\Passenger Side Half Shaft Asm
\Assemble Drivers Side Outer Joint
Process Summary
Right First Time 99.62 %
Process Time (Sec) 47.00
Total Weight (kg) 0.17
Material Cost** $1.19
OEM Process Cost $0.00
b Supplier Process Cost $0.40
— = Q Burden $0.06
zﬁH_ SG&A $0.09
t_ H Manufacturing Cost* $1.74
‘i
g
* Excluding tooling, ER&D, logistics, and profit margin
*x IncIL_Jdes material cost and purchased parts cost .
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Assemble Drivers Side Quter Joint & MUNRO
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Assemble Drivers Side Outer Joint

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
Supplier Automated Asm 47.00 1 0.25 027 GER 30.40 9962 % 50.08

| Assemble Drivers Side Quter Joint

Material Cost/ kg NetWeight Gross Material PurchasedPart Material

Symbol Name Qty  Material {$/kg) (ka) Weight (kg) Cost Cost
. Pressure Ring Drivers Side Outer Race to Spline 1 Commodity kem Purchased 0.0014 - 30.02 30.00
. Ball Bearings OuterJoint 15.08mm dia 8 Commodity kem Purchased 0.0140 - 20.08 20.00
. CVJoint BootClamp Small 1 Commodity tem Purchased 0.0033 - 30.05 30.00
. Grease 1 Commodity tem Purchased 0.0350 - 50.28 $0.00
. CVJoint BootClamp Large 1 Commodity tem Purchased 0.0114 - 50.20 F0.00
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Passenger Side Half Shaft Installation o MUNRO

\...
\Zone 7 Driveline
\Half Shafts
\Passenger Side Half Shaft Installation

No Commodity Items
Required for This
Process Summary
P ro C e SS Right First Time 99.96 %

Process Time (Sec) 12.00
Total Weight (kg) 0.00
Material Cost** $0.00
OEM Process Cost $0.30
Supplier Process Cost $0.00
Q Burden $0.01
SG&A $0.05
Manufacturing Cost* $0.36

* Excluding tooling, ER&D, logistics, and profit margin
xk |I’]C|L-JdeS material cost and purchased parts cost
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Passenger Side Half Shaft Installation 1 MUNRO
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Passenger Side Half Shaft Installation

Overall Cycle Parts | Number of Workcell Rate Process Right First
Symbol Name Time (Sec) Cycle Operators {$/Hr) Country Cost Time 1 Burden
OEM Manual Asm 12.00 1 1.00 M4 GER 30.30 099595 % 0.1

Passenger Side Half Shaft Installation

Material Cost/ kg NetWeight GrossMaterial PurchasedPart Material
Symbol Name Gty  Material {$/kg) (kg) Weight (kg) Cost Cost
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TECHINSIGHTS Deep Dive Report @{eardown...

BMW i3 Actuator PCB, Actuator Asm

A5075
Report #15900-150129-PKb

Product Description:
The Actuator PCB is used in the BMW i3 to
read and communicate the position of the park
pawl in the gearbox. By using the Melexis
MLX90360 Triaxis Position Sensor IC, position
sensing and control are possible.
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DISCLAIMER: All company names, product names, and service names mentioned are used for identification purposes only and may be registered trademarks, trademarks, or service marks of their respective owners. All
analyses are done without participation, authorization, or endorsement of the manufacturer. Any cost analyses presented in this material are estimates prepared by TechInsights from generally available data. While
TechInsights believes that these estimates reflect the probable costs, the actual producer did not supply the data, and therefore the actual costs may be different from these estimates. Furthermore, TechInsights extends
no warranties with respect to any information in this document, and shall bear no liability whatsoever for the use of the information.

Copyright © 2014, TechInsights. All rights reserved. Do not reproduce, distribute, disseminate, photocopy, fax, transmit, download to a shared database, or otherwise copy, transfer, sell, publish, or send this material, or
any portion thereof, by any means without the express written permission of TechInsights.

www.teardown.com
support@techinsights.com



TECHINSIGHTS Product Overview @ teardown...

Product Description

Integrated Circuit Metrics

Product Type Automotive

BMW

oY [Ulel M\ o [SR:WV [o)e <IN i3 Actuator Board A5075

Official Release Date Unknown

Weight (grams) 8.8 (Measured)

Product Dimensions 84.5 x 37.3 x 3.47 (Measured at Longest/Widest/Thickest

IC Die Count 2
IC Package Count 1

Cost Metrics

Retail Price

Total Manufacturing Cost $2.40

Product Features

Electronics Cost $2.40

Sensor Melexis MLX90360 Triaxis Position Sensor IC

Voltage Regulation Zener Diodes

Manufacturing Cost Breakdown

Integrated Circuits $1.60 66.7%
Small Active Components $0.08 3.3%
Passive Components $0.09 3.8%
Substrate $0.33 13.8%
Component Insertion $0.14 5.8%
Card Test $0.16 6.7%
$2.40 100.0%

: : www.teardown.com
Copyright © 2014, TechInsights support@techinsights.com

i3 Actuator PCB, Actuator Asm, A5075
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TEGHINSIGHTS

Block Diagram

}
Voltage :
Regulation & | >
Protection 1
Elements |
1
1

Estimated block diagram based on observation of this specific product implementation, manufacturer’s
data sheets where available, and best engineering judgment. Certain details of the interface circuitry
are not reflected in this block diagram. Partitioning and connectivity are speculative.

Copyright © 2014, TechInsights

www.teardown.com
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TECHINSIGHTS Main Board (Side 1 ic 1dentification)  @teardown..
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Zener Diodes
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TECHINSIGHTS Main Board (Side 2) @ teardown...

Grid = 1cm
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TECHINSIGHTS Main Board Cross-Section @ teardown...
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TECHINSIGHTS Substrate Data @ teardown...

Substrates

Assembly U Y BN || IR Thickness | Routing | Estimated

Manufacturer Core Material Mfg. Technology Layers Land Dia | Hole Dia | Land Dia | Hole Dia

Name (mm) (mm) (mm) (mm)

(mm) Density Costs

Actuator Board 2 Layer conventional FR4 / HF 2 21.9 0.40 0.20 0.60 5 89 $

Copyright © 2014, TechlInsights Www.teard.ow'n.com i3 Actuator PCB, Actuator Asm, A5075
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TecHinsiiTs Integrated Circuit Components m@ieardown..

Package Info Die Info Estimated Costs

Location
Pkg Ref. # Pkg Brand Name | Part Number Pkg Description Form Pin Count Ly Wik (et D|e BE Die Qty [ Brand Name | Part Number Description gt || Wit Each
Qty (mm) (mm) (mm) (mm) (mm)

Actuator Board il il Melexis MLX90360 Triaxis Position Sensor IC MCP - 2 Chij Position Sensor IC 221 1.49 $ 0.800 $ 1.600]

Totals [ 1 ] | 16 | | 2 | | s1.60

Note: Supplemental information, such as IC package & die markings, is included in the Excel Bill of Materials (BOM) spreadsheet.

Copyright © 2014, TechlInsights WWW-teard.OW_”-Com i3 Actuator PCB, Actuator Asm, A5075
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TECHINSIGHTS Active Discrete Components ®@teardown..

Package Estimated Costs
Location Functional Description P e
Form Top Marking Pin Count eng I Each
(mm) (mm)
Actuator Board, Side 1 4 Small Active Diode, SMT PUW 3d 2.50 $0.020 $0.080,
TOTALS | 4 | | $0.08
Copyright © 2014, TechlInsights www.teardown.com i3 Actuator PCB, Actuator Asm, A5075
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TECHINSIGHTS Passive Discrete Components @teardown..

Package Estimated Costs
Location Functional Description
Actuator Board, Side 1 22 Small Passive Cap, Res, Ferrite 2 $0.004  $0.088
TOTALS 22 44 $0.09
Copyright © 2014, TechlInsights www.teardown.com i3 Actuator PCB, Actuator Asm, A5075
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TECHINSIGHTS Electronic Assembly Metrics @teardown..

Electronics Costs by Assembly

n
g 2
£ g £ z
4} S g [} 1<)
- : s | & | g
General Area Assembly Name = ° 9 = ©
O o o £ o
= —_ 1]
B 2 S o S g c 7
= B < 2 8 = S P
> =} = @ c @ =
3 S < 9 c a [ B
2 = o
£ 2 ® g 8 3 £ 8
Main Board $ 240 $ 160 $ e $ 008 $ 009 $ - $ 033 $ 014 $ 0.16
System Totals $ 2.40 | $ 1.60 | $ - | $ 0.08 | $ 0.09 | $ - | $ 0.33 | $ 014 | $ 0.16

NOTE: Occasional inconsistencies in totals may be present due to rounding error.
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TECHINSIGHTS Electronic Costs Breakdown @teardown..

Estimated Cost
of Electronics

(Includes Subsystem Electronics)

$2.40

Card Test
. 7%
Insertion
6%

|

Substrates

14% —l

Integrated Circuits
Passive 66%
Components

4%

Small Active
Components
3%

NOTE: Occasional inconsistencies in totals may be present due to rounding error.
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TEGHINSIGHTS

Copyright © 2014, TechInsights

Cost Summary

Estimated Cost Totals

Total

$

2.40

2.40

Cost Total Notes:

Estimated final assembly cost includes labor only.
Total cost does not include Non-recurring, R&D, G&A, IP

licensing fees/royalties, software, sales & marketing,
distribution.
Assumes fully scaled production.

www.teardown.com
support@techinsights.com

teardown...
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TECHINSIGHTS Cost Estimation Process @ teardown...
(Overview & Discussion)

Cost modeling is tricky business. Multiple variables affect the actual production costs a manufacturer will experience, including development expenses,
unit volumes, supply-and-demand in component markets, die yield-curve maturity, OEM purchasing power, and even variations in accounting practices.
Different cost modeling methods employ different assumptions about how to handle these and other variables, but we can identify two basic
approaches: that which seeks to track short-term variations in the inputs to the production process, and that which strives to maintain comparability of
the output of the model across product families and over time.

TechlInsights’ philosophy in cost modeling is to emphasize consistency across products and comparability over time, rather than to track short-term
fluctuations. During the past eight years, we have developed an estimation process that, while necessarily lacking an insider’'s knowledge of the cost
factors that impact any one manufacturer, is reasonably accurate in its prediction of unit costs in high-volume production environments. We do not
claim that the model will produce the “right” answer for your firm’s environment. However, Techlnsights does give customers a key analytical tool with
a complete set of data in our Bill of Materials (BOM). The BOM allows readers to 1) scrutinize the assumptions behind our cost model and 2) modify the
results based on substitution of their own component cost estimates where they have better information based on inside knowledge.

Our estimation process decomposes overall system cost into three major categories: Electronics, Mechanical, and Final Assembly. We begin by creating
a complete electronics bill-of-materials (BOM). Each component from the largest ASIC to the smallest discrete resistor is entered into a BOM table with
identifying attributes such as size, pitch, I/O count, package type, manufacturer, part number, estimated placement cost, and die size (if the component
is an IC). Integrated circuit costs are calculated from measured die area. Using assumptions for wafer size, process type, number of die per wafer,
defect density, and profit margin in combination with die area, an estimate of semiconductor cost is derived. Costs for discrete components and
interconnect are derived from assumption tables which relate BOM line items to specific cost estimates by component type and estimates for part
placement costs are included. For LCD display costs, we employ a model which tabulates expected cost from measurements of glass area, LCD type,
and total pixel resolution. When market costs are available from alternative sources, LCD panel costs are taken from and referenced to these sources.

Costs of non-electronic components such as molded plastic enclosures and metallic components are measured in terms of weight, size, thickness, type
of material, and complexity to arrive at their estimated cost. Other system items such as optics, antennae, batteries and displays are costed from a set
of assumption tables derived from a combination of industry data, average high volume costs, and external sources. For final assembly, we re-build the
torn-down product, tabulating stepwise assembly times as the reconstruction proceeds, to reach a total assembly time. Using a labor rate assumption
for the country of origin, we then calculate final assembly cost.

The three major categories for system cost contributors can be broken down into the subcategories of ICs, other electronics parts, displays, batteries
(as appropriate), camera modules, electronics assembly, non-electronic elements, and final assembly. By adding the cost estimates for each of these
subcategories, an overall estimated cost is derived for the system under evaluation. Product packaging and accessories (CDs, cables, etc.) are also
documented and estimated for their contribution to total cost as appropriate.

We believe our cost estimates generally fall within 15 percent of the “right answer,” which itself can vary depending on the market and OEM-specific
factors mentioned earlier. While the TechlInsights cost model is imperfect, it yields important insights into technology and business dynamics along with
good first-order contributions to system cost by component type. Additionally, the consistency of approach and gradual modification to assumptions
(smoothing out frequently-shifting pricing factors) hopefully yields a credible, but user-modifiable, view of OEM high volume cost-to-produce.

Please feel free to contact us at support@techinsights.com with any comments, questions, or proposed corrections with respect to our cost estimates.
We welcome your input.
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TECHINSIGHTS Metrics (Overview & Discussion) @ teardown...

In our product teardowns, we gather a series of metrics for product profiling and comparison. Some metrics focus on system characteristics such as
total silicon area, total system semiconductor storage capacity, and total connection count. Other metrics reflect more subtle aspects of electronics
assembly such as connection density, average component I/O count, and silicon tiling density. Taken as a whole, the metrics allow deeper
comparison and benchmarking across multiple disciplines and multiple products. Key metrics we gather on products are described below along with
their definitions and what they tend to say about the system under study. Most metrics can be used both in comparing similar products for
benchmarking purposes or for quantifying differences in levels of complexity between dissimilar product types. Data fall into two categories; either
“raw” measured data or ratios of these measured data sets.

Total Silicon Area : This metric describes the total area of silicon as measured from X-ray or direct measurement of ICs. The area is an expression of
the enclosed bare die area and excludes packaging area. The aggregate silicon area is a good benchmark to show how integrated a design might be
when making comparisons to similar systems. Total silicon area also reflects the major cost driver for most systems we examine.

Silicon Tiling Density : Ratio of Total Silicon Area to total printed circuit board “projected” area (i.e. the simple board area and not the cumulative
surface area of both sides of the board). This metric directly reflects the level of efficiency and aggressiveness in integrated circuit packing and
placement. Single digit Silicon Tiling Density is typical but silicon coverage of 10% - 20% has been seen in some of the most advanced products we
have examined. Higher Tiling Densities often correspond with the use of chip scale packaging (CSPs) or other small form-factor IC packaging
technologies. High density circuit boards are also often a supporting technology.

Number of Parts : Total component count including ICs, passives, modules, connectors, etc., each separated out in our reporting.

Number of Connections : The total humber of connections corresponds to the total number of interconnects introduced by the aggregate component
set and reflects any electrical connection observed (solder joints, adhesive interconnect, or connector terminal interfaces).

Opportunity Count : Opportunity Count is the total number of parts plus the total number of connections; the name reflects that each of these
constituent elements represents an opportunity for failure. A high opportunity count means more complex and riskier electronics assembly.

Average Pin Count (APC) : Ratio of total number of component terminals to total number of parts, at the system level. This metric reflects the
‘average’ terminal complexity of the components and often provide a signature of integration level and/or “digital-ness” of the overall product. Low
APCs reflect a high number of discretes or other low-pincount devices often characteristic of analog circuitry. Conversely, high APCs are
characteristic of highly integrated, high-pincount assemblies, often those composed largely of digital integrated circuits.

Connection Density : This metric is a ratio of the total Number of Connections to total printed circuit board assembly area, in units of connections per
sg. inch. The metric provides data related to the Silicon Tiling Density above, but with an emphasis on complexity of I/O interconnect. For example,
with a fixed Connection Density, high tiling density of low-pincount memory chips is more readily achieved than comparable silicon tiling of high
pincount logic.

Part Density : This metric is a ratio of the total Number of Parts to total printed circuit board assembly area, in units of components per sq. inch. The
metric provides data related to the Silicon Tiling Density and Connection Density as described above, but with an emphasis on density and complexity
of component packing efficiency. For example, low Part Density of high-pincount devices can pose an equal challenge in Connection Density to high
Part Density of low-pincount devices. High Part Density does reflect challenges in surface mount assembly in terms of (typically) precision of
placement, number of placements, and engineering of part clearances.

Routing Density (heuristic estimate) = 3*(Average Pin Count)*+VPart Density. The Routing Density metric is an empirically derived relationship that
characterizes the wiring density of the interconnect used to support the interconnection of components in a planar electronic assembly (i.e. the circuit
board). Architectural issues such as bussing or other factors affecting the regularity of wiring impact the actual Routing Density needed to support a
given application, but the metric provides a ready measure of wiring complexity.
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Click Here to Return to
Cost Analysis Page 228
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Technical References:

BMW i3 Plant Assembly Line Videos:
https://www.youtube.com/watch?v=gqt1k3BLN7pw
https://www.youtube.com/watch?v=1u7XiBnwPCw
https://www.youtube.com/watch?v=htuVoxuMQFQ
https://www.youtube.com/watch?v=kilSmVGCjxqg
https://www.youtube.com/watch?v=29VHdcOvnK8
https://www.youtube.com/watch?v=x3brfAEs RY

https://www.youtube.com/watch?v=2Zyf9JhiXu5Sk
Schaeffler Group Half Shaft Article:

» hittp://www.ebearing.com/news2008/090501. htm
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https://www.youtube.com/watch?v=htuVoxuMQFQ
https://www.youtube.com/watch?v=htuVoxuMQFQ
https://www.youtube.com/watch?v=kfISmVGCjxg
https://www.youtube.com/watch?v=kfISmVGCjxg
https://www.youtube.com/watch?v=29VHdcOvnK8
https://www.youtube.com/watch?v=29VHdcOvnK8
https://www.youtube.com/watch?v=x3brfAEs_RY
https://www.youtube.com/watch?v=x3brfAEs_RY
https://www.youtube.com/watch?v=Zyf9JhfXu5k
https://www.youtube.com/watch?v=Zyf9JhfXu5k
http://www.ebearing.com/news2008/090501.htm
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