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NTRODIJCTION

.A special request was made by ?;HTSA personnel at the Initial hleeting  of the Task Order - 00 1
Project. This request consisted of a comparison between the variable manufacturing costs of a *‘necv’-
airbag multi-stage inflator and a current state-of-art pyro airbag sin,ole stage inflator It was agreed
that this comparison would be completed by December 1, 1997

The multi-stage inflator analysis was to be based on the TRW Automotive dual stage augmentation
inflator. This inflator is currently in the prototype stage of development.

In order to meet the December 1. 1997, deadline, it was decided to base the pyro single stage inflator
data from a N3TS.4  Mercedes-Benz Airbag Cost .tialysis Project, previously conducted by Pioneer
Engineering. The current B-W 52% airbag system is being analyzed under the current Task Order;
however, because of delays in acquiring the Mator hardware it was decided that the cost data on
these units would not be available bl; the deadline date. Mr. Ludtke was Manager of the Pioneer’s
Cost Analysis Depaflment  while the -Mercedes-Benz project was being conducted, therefore there is
familiarity with the data.

The foilowing paragraphs present the results of this effort in the Summary and pertinent assumptions
and rationale are in the Discussion Section. .A breakdown of these costs are included in the
Discussion Section.
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The foollowing results compare the variable manufacturing costs ( in “37” doilars ) and tooling costs
of a singie stage pyre inflator Vs a muiti-stage augmented inflator and its associated components
required for functionality

DRXVER PASSENGER TOTAL
Var. LMfg.  Tool ing Var. Mfg. Tooling Var. Mfg. Tooiing

Mercedes-Ben& *) 25.57
( Single Stage )

TRW 14.64
( Multi - Stage )
* “Harness-I&iter 1 00
**Support Br’t Xssy 0.67
**Incremental Cost 0.25
(2 Add’l. Strands)
Watch Sprin,o Ass)~

Total Driver 16 56 839,300

l Difference 9.01
Inflator  Oniy
(Mere-Benz  - TRW)

l Seat Switch***
(Mere-Benz)

9.48

l Difference -0.47
Single Stage Inflator
Vs Multi-Stage &
Seat Switch

652.000 51 13 1.30-F,000 76 70 1,956,OOO

663,000 18.78 5 10,000 33.42 . 1,349,300

5,300
170,000

-186,300 32.35 794,000 41.36 607,700

134,913 9 48 134,912 18.36 269,524

-321.212 -7.87 13 669,088 22.40 347,876

* The Mercedes-Benz system utilizes two driver airbag modules for the passenger side. This is the
reason the passenger side is double the driver side,
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** The single stage inflator does not have these components which are required for the Slulti-stage
Itilator

*** If the ,1lultiStage Inflator is to operated from a seat switch then a seat switch would have to
added to each seat, driver and passenger. This data is obtained from the Nercedes-Benz  Seat Switch
cost study conducted in 1996 for >HTS.A bv Ludtke & -Associates

The TRW system is a pre-pressurized container that includes two different solid propellant charges
that can be fired in different sequences to provide the multi-level airbag pressures.

TRW Automotive provided actual prototype dual augmentation inflator units for this study. The
prototypes consisted of one driver side dual stage augmented inflator, one passenger side dual stage
augmented inflator and one single stage augmented intlator. Costs for these units were developed via
the standard asset center costing methodolo=T,  starting with a Teardown  analysis. The costs are
based on 1997 Detroit. .;\vil.. automotive economics

The Uercedes-Benz  costs were developed from a 1983 airbag cost analysis study conducted by
Pioneer Engineering, Detroit, AJI.? for XHTS.4 This study also utihzed the standard asset center
costing methodoloUg. The summary cost chans on the inflator from that study were reviewed for
correctness and consistency of data. The corrected charts were then changed to reflect 1997 Detroit
area labor and material rates. In some cases, consideration was given to reflect productivity
improvements. These data were then summarized to arrive at the above total costs.

It should be noted that, independently, Bruce Spmney. >HTS.\ evaluated data from the “Statistical
Abstract of the U.S., 1996 Edition” ( NHTSA librar]l ) to arrive at a multipher factor to upgrade
costs ( from the Mercedes-Benz study ) from 1952  to 1997 The multiplier factor was 1 391.  The
resulting, comparative factor resulting from revising labor and material costs on the Mercedes-Benz
summary charts, discussed above, is 1.3 58. These two factors are within 2.4%, which provides
credence for the above Mercedes-Benz costs.

The -Mercedes-Benz tooling cost were revised upward by a factor of 1.5 1.

Enclosed are Summav Charts for both the TRW and the Mercedes-Benz inflators.
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PROJECT: MERCEDES AIRBAG COST DATA REVISED TO “97” TIME PERIOD DATE: NOVEMBER 22,1997
PRODUCT: GAS GENERATOR

I CONTRACTOR: THIOKOL ANNUAL VOLUME = 300,000

ITEM
N O

DESCRIPTION PROCESS MAT’L
D E S C R I P T I O N  T Y P E

CITY MATERIAL DIRECT LABOR B U R D E N  MFG  O T H E R  S A L E S  S P E C I A L
PER FIN C O S T  C O S T M A N  W A G E  C O S T C O S T  C O S T S  P R I C E  T O O L S

A S S Y  W T PER MIN RATE
(LB) LB.

1 02 Gas Generator
1 0201 Assy - Gas Generator Complete
1 O&XI2 Assy - Housing G. G Outer
1 0203 Assy - Outer Filter
1 0204 Assy - Filter  Sealer
10205 G G Air
10206 - inltiator  Assy to Hsg

1 0207 Assy - Gas Generator Body
1 0208 Assy - Gas Generator 8 Igniter
1 0203 Assy - Igniter
10210 Housing - Booster
10211 Foil  - Aluminum
1 0212 Charge - Booster

Assy
Summary
Summary

Stamping CRSD(
Purchase Rubber

Stamping
Assy

Aluminum

Purchase

1 0213 Cap - Booster Housing
1 0214 Assy - Filter  Inner
1 0215 Cap - Int Filter Top Edge Prot
1 0216 Pellets - Gas Generater
1 0217 Filter  - Serfiber  Wafer

Stamping
Summary
Stamping

Steel Tub
Alum - Ac
Boron - P

Nitrate
Aluminum

C R S.
Sodium Azide

1 2641
1
1 1 01
1 0 1326

A R
1 0 1 7
1 0 0 1
1
1 0094
1 0 2 9
1 0 8 3
1 0 0028
1 0038

1 0 0 1 9
1 0 1
1 0,396

0 22

Die Cut 20 4sq It oc011

1 0218 Assy - Pellet Retainer Summary 1 0 0 3 3

I.&‘9  Cover - Gas Generater Body Stamping Aluminum 1 0 0 1 5

1 0220 Cover - G G. Inner Stamping H S L A . 1 0 5 9

1 0221 palent - Qtr Hsg. Air Outlet Plastic, Qty as Req 0 0 1

1 0222 Label - Adhesive Purchase Paper 1

11 239
0 25

2 3 3 4
1 1 1 6
0035

0 7 5  0 1 2 8
1 15 0012

4 9 8 5 1 6 4 8 3 7 3 6 16623
1 9 8 5 0331 0715 1 2 9 6

2 3 3 4
1 1 1 6
003!3

8 9 4 3  2 5 5 6 6  6 5 2
55

11s
6 2

0 1 2 8
0 0 1 2

1 9 8 5  0 7 7 7 1 6 7 8  2 4 5 5
1 9 8 5  0 0 1 8  0 0 7 4  0 2 3 9

3005
0 3 8 2
0 0 0 5
0 3 3 6

45

2 3 5
0055

6 6
3 7

109
25

156 0 1 4 7
3 0 0 5

0 4 6  0 3 8 2
1 6 1  0 0 0 5

4 2  0 3 3 6

156 003
1 3 3 4

0 3 1 0 0 9 2
6 6  1 4 5 2

0 0 0 2 6  0054
per sq ft

0 1 8 8
1 5 6  0 0 2 3
0 3 1 0 183

0033
0 0 4

0.15 1985 0049 0106 0 185
1 3 3 4

1 9 8 5  0 1 3 9 0 3  0 5 3 1
1 9 8 5  0 1 5 2 0 3 2 8  1 9 3 2
1 9 8 5 005 0 1 0 8  0 2 1 2

22
0 42

0 4 5 8
0 1 5 2

15
12
IO

0 1 8 8
1 9 8 5  0 0 4 9  0 1 0 6  0 1 7 8
1 9 8 5  0083 0 3 2 1 0 5 8 7

0 0 9 3
004

14
20
50

0 15
0 25

Note: Original estimates were based on 1982 economics. This Char-t jeflecls 1997, Detroit, MI., automotive labor arld material rates.
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PROJECT: MERCEDES AIRBAG COST DATA REVISED TO “97” TIME PERIOD DATE: NOVEMBER 
PRODUCT: GAS GENERATOR INNER FILTER
CONTRACTOR: VENDOR TO THIOKOL ANNUAL VOLUME = 300,000

ITEM
N O

DESCRIPTION PROCESS MAT’L
D E S C R I P T I O N  T Y P E

CITY MATERIAL DIRECT LABOR B U R D E N  M F G  O T H E R  S A L E S  S P E C I A L
PER F I N  C O S T  C O S T  M A N  W A G E  C O S T C O S T  C O S T S  P R I C E  T O O L S

A S S Y W T  P E R MIN R A T E
( L B )  L B .

1 021401 Assy - G. G Filter Inner Summary 1 0 1 0 8 8 5 0 6 7 2 0 2 1 9 04731 15773
1 021402 Assy - G G Filter Inner Assy 1 0 4 2 1 9 8 5 0 1 3 7 0 2 9 5 9 0 4 3 2 9
1 021403 Screen - In’r  Filter Inner Stainless Steel 0 5 4 0 0 6 1.4835 0 7 0 7 8 0 0 8 1 9 8 5 0 0 2 6 0 0 5 6 2 0 7 9

40 Mesh sq 0 per sq ft

1 021404 Senfiber - Filter  Cloth Woven Serdber 23 sq 11 0 0 1 0 0 0 2 6 0 0 6 0 8 0 0 7 1 9 8 5 0 0 2 3 0 0 4 9 7 0 1 3 3 5
per sq in

1 021405 Screen - In’r Filter  Outer StaInless  Sleel 0 1 5 6 003 0 7 4 7 5 0.1166 0 102 1 9 8 5 0 0 3 3 0 0 7 1 3 0 2 2 0 9
18 Mesh sq 11 per sq ft

Note: Original estimate was based on 1982 economics. This estimate is based on 1997, Detroit, MI., automotive labor and 
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PROJECT: MERCEDES AIRf3AG COST DATA REVISED TO “97” TIME PERIOD DATE:NOVEMBER 22,1997
PRODUCT: GAS GENERATOR PELLET RETAINER ASSY
CONTRACTOR: VENDOR TO THIOKOL ANNUAL VOLUME = 300,000

lTEM
N O

DESCRlPTlON PROCESS MAT’L
DESCRIPTION T Y P E

CITY MATERIAL DIRECT LABOR B U R D E N  M F G  O T H E R  S A L E S  S P E C I A L
P E R  F I N  C O S T  C O S T M A N  W A G E  C O S T C O S T  C O S T S  P R I C E  T O O L S
A S S Y  W T PER MIN RATE

(LB) LB.

1 021801 Assy - Pellet Retainer Summary 1 0 2 2 1 0 0 8 0 1 4 0 0 4 6 0 1 0 1 0 2 2 7 0 0 2 3 0 25 14

1021802 Assy - Pellet Retainer Assy 1 0001 0 0 8 5 1 9 8 5 0 0 2 8 0 0 6 3 0092 0009 1 01 3
1 021803 Retainer Stamping Alurnlnum 1 0021 1 5 6 0 0 3 3 0 0 5 5 1 9 5 6 0 0 1 8 0 0 3 8 0 0 8 9 OOD9 0098 11
1021804 Spacer ( Foam ) Purchase, Die Cut Skone Rubbe 1 0 2 0046 0046 0 0 0 5 O&l

No!e:  OriGirlal  estimate was based on 1982 economics. This estimate is based on 1997, Delroit,  MI,. automotive labor’ and material Iales.
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COST DATA REVISED TO “97” TIME PERIOD DATE: NOVEMBER 22,199?PROJECT: MERCEDES AIRBAG
PRODUCT: GAS GENERATOR iGNlTER
CONTRACTOR: VENDOR TO THIOKOL ANNUAL VOLUME = 300,000

ITEM
N O

DESCRIPTION PROCESS MAT’L
DESCRIPTION T Y P E

QTY MATERtAL DIRECT LABOR B U R D E N  M F G  O T H E R  S A L E S  S P E C I A L
P E R  F I N C O S T  C O S T M A N  W A G E  C O S T C O S T  C O S T S  P R I C E  T O O L S

A S S Y  W T PER MIN R A T E
(LB) LB.

1 0-1 Assy - Igniter Complete
1 0202 Assy - Igniter Comp.
1020903 Housing - Ignder
102cxxJ4 Insulating Sleeve
10x)905 Coniact  - Protector
1 ox)906 Connector Housing
1020907 Potting Compound
102Oxl6 EPOXY
1 0209CX3 Assy - Initiator
102OQlO Cage - initiator
102cBll Ferrite Bead
1020912 Sealent
1020913 Potting Compound
1 02CB14  Assy - Initiator Cap
1 ox)915 Header - Initiator
1020916 Glass Bead
1 oM917 Ceramic Disk
1020918 Termrnal  Wire
1020920 Bridge Wire
1020921 Charge Holder
1020922 Ignition Charge
1020923 Output Charge

Summary

Machined
Purchase, Molded
Stamping
Injection Mold

1 1 7 3 8
1
1 0.18
1 0 0 4 4 6
1 0 0 5 1
1 005

A R  0 0 4 4
A  R  0 0 0 3 8

1
1 0 0 3 5 6
1  0 0 8 2 5

A R  0 0 0 5
A R  0 0 1 7

1
1  0 0 1 0 5
1 00169
1 0 0 3 3
2 0955
1 0 0 0 4 4
1  00311

00056
1 OooO26

1 0 o&Q
0036

1 7 5 6 3 6 1 7 1 179 2 5 4 7
0 8 1 9 8 5  0 2 6 1 0563

0 1 1 1 9 8 5  0 0 3 5 9 0 078

0 375 1 9 8 5  0 1 2 2 3 0 264

5482 0548 603 109
0 42 24
0 1 1

0 0 2 9
0 5 1 8 18
0 0 4 5
0 0 3 3
OOCEI

0 3 2 18
0 0 4 4
0 0 6 6
0035
0 0 1 3
0731 38
0 0 6 5
0011
0 0 3 3

0 3 6 11
0 0 3 3
0 028
0011
003.3

C. R S. Bar S
P henolic
Copper
Nylon
Resin Hdnr.

Aluminum
Powdered

C R S. Bar Stc

C R S. Wire
Nicrome

Lead Slyphnate
Zlrconlum
Potassium
Percholrate
Stainless Stee
Silicon Rubber

0 41 0 074
0 7 5  0 0 3 3

12 0.61
12 006

0 8 6  0 0 3 8
1 5  0 0 0 5 7

Assy
Machined
Purchase, Sintered

0655 1 9 8 5  0 2 1 4 0 4 6 2
0 0 1 7 1 9 8 5  0 0 0 5 5 0 0 1 21 5 6  0 0 5 6

1 0 0 8 3
1 2  0 0 0 6

0 8 6  0 0 1 5
Assy
Machined
Purchase
Purchase
4 Slide

1505 1 9 8 5  0 4 9 0 6 1 0 5 9
0 1 2 5 1 9 8 5  0 0 4 0 8 OOBB0 4 1  0004

0 7 5  0 0 1 3
1 1 5  0 0 3 8
0 4 2  0395

8 6 2 5  0 0 3 8
1 0 3 5  0 0 2 9

2 3  0 0 1 2 7
0033

0 0 3 1 9 7 5  000% 0 0 2 1

Purchase

1  020924  Cup Stamping
1 020925 Skcn Space Die Cut

065 006
0 9 2  0 0 3 3

0 0 6
0 029

Note: Original estimale based on 1982 Western US labor rates. This esliwate  is based on 1997 Detroit Ml. autornotwe  labor arld rnateiial  rates
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PROJECT: MERCEDES AIRBAG
PRODUCT: GAS GENERATOR
CONTRACTOR: THIOKOL

1 - 6

COST DATA REVISED TO “97” TIME PERIOD DATE: NOVEMBER 22,1997

ANNUAL VOLUME = 300,000

ITEM DESCRIPTION PROCESS MAT’L CITY MATERIAL DtRECT  LABOR B U R D E N  M F G  O T H E R  S A L E S  S P E C I A L
NO D E S C R I P T I O N  T Y P E PER FIN C O S T  C O S T M A N  W A G E  C O S T C O S T  C O S T S  P R I C E  T O O L S

A S S Y  W T PER M I N  R A T E
. (LB) LB.

1 02 Gas Generator
1 0201 Assy - Gas Generator Complete
1 0202 Assy - Housing G G Outer
1 0203 Assy - Outer Filter
1 0204 Assy - Filter Sealer
1020s G G. Air
10206 - lnrtiator  Assy to Hsg
1 0207 Assy - Gas Generator Body
1 0208 Assy - Gas Generator 8 Igniter
1 0209 Assy - tgnller
1 0210 Housing - Booster
10211 For1  - Aluminum
1 0212 Charge - Booster

1 0213 Cap - Booster Housing
1 0214 Assy - Filter tnner
1 0215 Cap - Int Filter  Top Edge Prot
1 0216 Pellets - Gas Generater
1 0217 Filter  - Serfiber  Wafer

1 0218 Assy - Pellet Retainer
1 0219 Cover - Gas Generater Body
1 0220 Cover - G G Inner
1 0221 patent - Qtr Hsg. Air Outlet
1 0222 Label - Adhesive

Assy
Summary
Summary

Stamping
Purchase

Stamping
Assy

Purchase

Starnplng
Summary
Stamping

Die Cut

Summary
Stamping
Stamping

Purchase

CRSD(
Rubber

Aluminum

Steel Tub
Alum - AC

Boron - P
Nitrate
Aturnwm

C.R S
Sodiurn Azide

1 2641
1
1 1 01
1 0 1326

A R
1 0 1 7
1 0 0 1
1
1 OW
1 029
1 0 8 3
1 0 0028
1 OOOB

1 0 0 1 9
1 0 1
1 0296

0 22
20 4sq It 00011

1 0 0 3 3
Aturnlnurn 1 0 0 1 5
H S L A 1 0 5 9
Plastic, Qty as Req 0 0 1

Paper 1

10 874
0 2 5

2 3 3 4
1 1 1 6
0 0 3 5

0 6 5  0 1 1 1
1 0011

1 2 5  0 1 1 7
3M5

0 4  0 3 3 2
1 4  0 0 0 4
40 0 32

125 0 0 2 4
1 3 3 4

0 2 8  0 0 8 3
5 7 4  1263

0 0 0 2 3  0 0 4 7
per sq ft

0 1 8 8
1 2 5  0 0 1 9
0 28 0 1 6 5

Ooel
0035

4 9 8 5
5 5

2 3 5 5 5 0 2 1 6 0 311
0 0 5 5 12 0011 0 0 4 5

0 15

0 42
0458
0 1 5 2

0 1 5 12 0 0 1 4 0 024
0 25 12 0 023 0 0 8 9

12

12
5 5
12

0 4 7
0 0 9

0 0 1 4

0 0 4 6
0 0 4 2
0 0 1 4

0 9
0 1 3 5

0 024

0 1 8 8
0 0 6

0 024

1 2 2 4 4
0 475
2 3 3 4
1 1 1 6
0 0 3 5
0 111
0011
0 5 2 7
0 173
3 0 0 5
0 3 3 2
0 0 0 4

0 3 2

0062

1334
0 3 1 7
1 3 6 5
0 085

0 188
0 05-7
0 277
0081
0 ox

6587 18831 652
55

115
6 2

4 5

6 6
37

109
25

22
15
12
10

14
2 0
!a

Note: Origirlal estimates were based on 1982 economics. This chail reflects a revision of the one submitted with the original  repoli.  There
where several errors in the origirlal chart and in the revised correcliorls thal were hand written OII the charls. These have been corrected to
provide the best possible base for the revision to “97” economics.



PROJECT: MERCEDES AIRBAG DATE: NOVEMBER 22,1997
PRODUCT: GAS GENERATOR ANNUAL VOLUME = 300,000 1-6
CONTRACTOR: THIOKOL

ITEM
N O

DESCRlPTlON PROCESS MAT’L
D E S C R I P T I O N  T Y P E

Q T Y MATERIAL DIRECT LABOR B U R D E N  M F G  O T H E R  S A L E S  S P E C I A L
PER FIN C O S T  C O S T M A N  W A G E  C O S T C O S T  C O S T S  P R I C E  T O O L S

A S S Y  W T PER M I N  R A T E
(LB) LB.

1 02 Gas Generator
1 0201 Assy - Gas Generator Complete
1 0202 Assy - Housing G G Outer
1 0203 Assy - Outer Falter
1 0204 Assy - Falter  Sealer
1 0 2 0 5 - G G. Air
1 0 2 0 6 - inrtrator  Assy to Hsg
1 0207 Assy - Gas Generator Body
1 0208 Assy - Gas Generator 8 igniter
1 02C9 Assy - Igniter
10210 Housing - Booster
10211 Foil - Aluminum
1 0212 Charge - Booster

1 0213 Cap - Booster Housing
1 0214 Assy - Filter Inner
1 0215 Cap - Int. Filter  Top Edge Prot.
1 0216 Pellets - Gas Generater
1 0217 Falter  - Serfrber Wafer
1 0218 Assy - Pellet Retainer
1 0219 Cover - Gas Generater Body
1 0220 Cover - G G inner
1 0221 palent - Qtr. Hsg. Air Outlet
1 0222 Label - Adhesrve

Assy
Sumrnary
Summary

Stamping C R S
Purchase Rubber

Stamping
Assy

Purchase

Stamping
Summary
Stamping

Die Cut
Summary

Stamping
Stamping

Aluminum

Steel Tub
Alum - Ac
Boron - P

Nitrate
Aluminum

C R S
Sodium Azrde

Aluminum
H S L A

1 2641
1
1 1 01
1 0 1
1
1 0 1 7
1 0 0 1
1
1 0 024
1 0 2 9
1 0 8 3
1 Oa-lOl
1 OOOB

1 0 0 1 9
1 0 1
1 0 2 9 6

0 22
1 00011
1 0 0 3 3
1 0 0 1 5
1 0%

Plastrc, Qty as Req 0 0 1 0081 0081
Purchase Paper 1 0 0 3 5 0 0 3 5

14 109
0 2 5

2 324
1 116
0 0 3 5
0 7 4 9
0011

1 2 5  0 1 1 7
4 628

0 4  0 3 3 3
0 0 0 4

4 0 0 3 3

5 9 6 0547 0 7 8 6  1 5 4 4 2
1 5 5 0 0 9  0 1 3 5  0 4 7 5

3 15 0 2 8 9  0 4 3 4  3 0 5 7
1 12 0 1 0 3  0 1 5 4  1 3 7 3

0 0 3 5
0 7 4 9
0011

2 3 5 5 5  0 2 1 6  0 3 1 1 0 5 2 7
0 1 1 7

4 628 4 628
0 3 3 3
0 0 0 4

0 3 3

1 . 2 5  0 0 2 4 0 024
1 3 3 4 1 3 3 4

027 008 0 0 8
5 74 1 2 6 3 0008 55 0042 006 1355

0 0 4 7 0 0 4 7
0067 0 1 8 8

1 2 5  0 0 1 9 0081
0 2 8  0 1 6 5 1 071

8 3 1 4  2 3 7 5 6  6 5 2
35

115
62

45

6 6
3 7

109
25

22
15
12
10
14
20
50

A - ‘I’ltis (h-t reflects the marked  up copy received fi-ant Spitmey which was copied li-rm
the Mercedes4enz  I982 Airbag Study conducted by Pioneer 13tq.jneering  For Nl I’I’SA.
‘I’hesc costs are “82” ecomn~ics


