AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT | L ContractiD Code Page 1 Of7

Cost - Pl us- Fi xed- Fee

2. Amendment/M odification No. 3. Effective Date 4. Requisition/Pur chase Req No. 5. Project No. (If applicable)
P00002 2004JUL21 SEE SCHEDULE
6. Issued By Code | Ws6HzV | 7. Administered By (If other than Item 6) Code S2305A
TACOM WARREN DCMA DETRO T
ANVSTA- AQ ABGB U S. ARWY TANK & AUTOMOTI VE COVIVAND
AL TRACI AK (586)574- 7869 ( TACOW
WARREN, M CHI GAN 48397- 5000 ATTN:  DCMAE- GID
HTTP: / / CONTRACTI NG TACOM ARMY. M L WARREN, M 48397-5000
EMAI L: TRACI AKA@ACOM ARW. M L
SCD C PAS NONE ADP PT HQ337
8. Name And Address Of Contractor (No., Street, City, County, State and Zip Code) I:' 9A. Amendment Of Solicitation No.

MKP STRUCTURAL DESI GN ASSOCI ATES, | NC.
3003 WASHTENAW AVE, SUITE 1-E
ANN ARBOR, M. 48104-5107

9B. Dated (Seeltem 11)

10A. Modification Of Contract/Order No.

DAAEQO7- 03- C- LO10
10B. Dated (See Item 13)

TYPE BUSI NESS: Ot her Snmall Business Performing in U S

Code 1VoM | Facility Code 2002DEC24

11. THISITEM ONLY APPLIESTO AMENDMENTSOF SOLICITATIONS

I:' The above number ed solicitation is amended as set forth in item 14. The hour and date specified for receipt of Offers

I:' is extended, I:' isnot extended.
Offers must acknowledge receipt of thisamendment prior to the hour and date specified in the solicitation or asamended by one of the following methods:
(a) By completing items 8 and 15, and returning copies of the amendments: (b) By acknowledging receipt of thisamendment on each copy of the
offer submitted; or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR
ACKNOWLEDGMENT TO BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERSPRIOR TO THE HOUR AND DATE
SPECIFIED MAY RESULT IN REJECTION OF YOUR OFFER. If by virtue of thisamendment you desire to change an offer already submitted, such
change may be made by telegram or letter, provided each telegram or letter makesreference to the solicitation and thisamendment, and isreceived prior to the
opening hour and date specified.

12. Accounting And Appropriation Data (If required)
NO CHANGE TO OBLI GATI ON DATA

13. THISITEM ONLY APPLIESTO MODIFICATIONS OF CONTRACTS/ORDERS
KIND MDD CODE: G It Modifies The Contract/Order No. As Described In Item 14.

A. ThisChange Order is|ssued Pursuant To: The Changes Set Forth In Item 14 AreMadeIn
The Contract/Order No. In Item 10A.

B. The Above Numbered Contract/Order |s Modified To Reflect The Administrative Changes (such as changesin paying office, appropriation data, etc.)
Set Forth In Item 14, Pursuant To The Authority of FAR 43.103(b).

C. This Supplemental Agreement IsEntered Into Pursuant To Authority Of: Mitual Agreenment of the Parties

HENN.

D. Other (Specify type of modification and authority)

E.IMPORTANT: Contractor I:' isnot, isrequired to sign thisdocument and return copiesto the I ssuing Office.

14. Description Of Amendment/M odification (Organized by UCF section headings, including solicitation/contract subject matter where feasible.)

SEE SECOND PAGE FOR DESCRI PTI ON

Except as provided herein, all terms and conditions of the document referenced in item 9A or 10A, as her etofor e changed, remains unchanged and in full force
and effect.

15A. Name And Title Of Signer (Typeor print) 16A. Name And Title Of Contracting Officer (Typeor print)
WYMAN E. YOUNG | |

YOUNGE@ACOM ARMY. M L (586) 574- 8093

15B. Contractor/Offeror 15C. Date Signed 16B. United States Of America 16C. Date Signed
By / SI GNEDY 2004JUL21
(Signature of person authorized to sign) (Signature of Contracting Officer)
NSN 7540-01-152-8070 30-105-02 STANDARD FORM 30 (REV. 10-83)

PREVIOUSEDITIONSUNUSABLE Prescribed by GSA FAR (48 CFR) 53.243
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Name of Offeror or Contractor: MKP STRUCTURAL DESI GN ASSOCI ATES, | NC.

SECTI ON A - SUPPLEMENTAL | NFORVATI ON

PROGRAM SBI R Phase ||, OPTIMAL DESIGN OF LI GHTVEI GHT AND HI GH PERFORVMANCE STRUCTURE FOR
FUEL- EFFI Cl ENT ARMY AND COMVERCI AL GROUND VEHI CLES

PURPCSE OF MODI FI CATI ON: To replace a portion of the Statement of Work effort under Task 111 with
Function-Oriented Material Design (FOVD) Methodol ogy effort for the
Hydraul i c Launch Assist (HLA) system

PRI OR AND CURRENT CONTRACT AMOUNT: $ 730, 000. 00

1. This Mdification PO0002 is a bilateral supplenental agreenent to contract DAAEO7-03-C-L010. The purpose is to cancel effort for
physical prototyping and validation testing a front rail system The replacenment effort is for enhanced FOVD capabilities and a
function-oriented design of the Hydraulic Launch Assist (HLA) subframe nounting system The replaced effort applies to the Ford 350
truck system and the replacenent effort can be applied to general vehicle systens, to include the Ford F350 truck system

2. Based on this change in effort, Task Ill statenent-of-work sections C.4.6 and C. 4.7 are hereby renoved. Task |V, with its two sub
tasks is added in new Section C.7. Reference to the added effort is at Section C 1(3). (see conpl ete revised version of Section C,
pages 5, 6 & 7 of this nodification)

3. The hardware deliverable at C.5.2 is hereby renpbved and replaced with "Specific to the Hydraulic Launch Assist (HLA) subframe-
mounting system new nethodol ogies created in the FOW software with nultidisciplinary objectives, including weight, safety, durability,
and noi se, vibration and harshness (NVH), and a general concept design (a finite el ement and CAD nodel) for proof-of-concept of the

nmet hodol ogi es devel oped. Both the finite el ement nodel to include the virtual prototyping results and the CAD nodel will be delivered
to the Governnment as part of the Conputer Software deliverable at A003."

4. The total dollars on contract will remain the same. The estimated cost of the tasks being removed in C. 4.6 and C. 4.7 is $80, 000.
The estimated cost of the newtasks in C.7 is $44,883. The contractor has experienced a cost growth of approximtely $35, 117 on Task
C.2.3.1. The estimated cost of the renpved tasks equates to the estimated cost of the new tasks plus cost growth. There should not be
any fee associated with the cost growh, so the total fee is decreased by applying the fee rate of 5.0%to the cost growh of $35, 117.
or $1,755. The total fee on the contract is therefore reduced by $1,755 from $34,762 to $33,007. The fee anmpunt reduction will not
decrease the total anpunt of the contract. The total cost of the contract is therefore increased by $1,755 from $695,238.00 to

$696, 993. 00 (see adjustnment under CLIN 0001, page 3 of this nodification).

5. The period of performance as originally stated in Section F.1 will renain the sane.

6. Al other terms and conditions of the contract remain in full force and effect.

*** END OF NARRATIVE A 002 ***
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ITEM NO SUPPLIES/SERVICES QUANTITY |UNIT UNIT PRICE AMOUNT
SECTI ON B - SUPPLI ES OR SERVI CES AND PRI CES/ COSTS
0001 R&D SERVI CE 1 LO $ 730, 000. 00
NOUN: LI GHTWEI GHT STRUCTURES
SECURI TY CLASS: Uncl assified
Contractor shall furnish all the supplies
and services to acconplish the tasks specified in
Section C "Scope of Wrk" for SBIR Phase II.
TOTAL ESTI MATED COST OF CONTRACT: $696, 993. 00*
TOTAL FI XED FEE OF CONTRACT: $33, 007. 00*
TOTAL ESTI MATED PRI CE OF CONTRACT: $730, 000. 00
*Changed per nodification P0O0002
(End of narrative B001)
I nspection _and_Accept ance
| NSPECTI ON:  Dest i nati on ACCEPTANCE: Desti nation
000101 R&D SERVI CE
NOUN: FYO03 PHII MKP STRUCTURAL DESI
PRON: E132C139EH PRON AMD: 02 ACRN:  AA
AMS CD: 665502M4055
(AMOUNT:  $ 730, 000. 00)
0002 CDRL DELI VERABLES
SECURI TY CLASS: Uncl assified
A002 FI NAL TECHNI CAL REPORT 3 EA ** NSP ** |$ ** NSPp **
NOUN: CDRL A002, PARA. C. 5.4
SECURI TY CLASS: Uncl assified
Packagi ng and Marki ng
I nspection and_Accept ance
| NSPECTI ON:  Dest i nati on ACCEPTANCE: Desti nation
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Name of Offeror or Contractor:
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ITEM NO SUPPLIES/SERVICES QUANTITY |UNIT| UNIT PRICE AMOUNT
A003 COVPUTER SOFTWARE PRCDUCT END | TEM 1 EA ** NSP ** ** NSP **

NOUN: CDRL A003, DI -MCCR-80700
SECURI TY CLASS: Uncl assified

Packagi ng _and Mar ki ng

| nspection and Acceptance

I NSPECTI ON:  Desti nation ACCEPTANCE:

Desti nation
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SECTI ON C - DESCRI PTI OV SPECI FI CATI ONS/ WORK STATEMENT
SECTI ON C. STATEMENT OF WORK ( SOW
OPTI MAL DESGN OF LI GHTWEI GHT AND HI GH PERFORVANCE STRUCTURES FOR FUEL- EFFI CI ENT ARMY AND COMMERI CAL GROUND VEHI CLES

C.1 Background and Cbjective: The goal of this SBIRII programis to develop Function-Oriented Material Design Methodol ogy (FOVD) for
the design of arny ground vehicle structures. This design tool is critical to the material selection process to deterni ne what new
material s have the potential in terms of weight and performance. It will also provide an effective tool for the design, in an optinmal
way using the newy emerging engineered materials. Significant weight reduction up to 40 to 50 %is possible in the primary structures
for future arny ground vehicles. Besides the performance |evels of Noise, Vibration and Harshness (NVH), crash energy absorption due to
inpact and stiffness/strength of arnmy ground vehicles will be inproved considerably.

The objective of this programis to refine the work conducted in SBIR Phase |I program so that the nethodol ogi es can be used to lay out
real and conpl ex engineering designs for both mlitary and conmercial applications. This includes designing three-dinensional
structures with consideration of high-velocity (ballistic) inpact, durability and nanufacturability. Three* major case studies include
t he:

(1) Optinumjoint configuration (optinumjoint structure and joint distribution) for an advanced conposite arnor to provide the Arny a
uni que capability for devel opi ng advanced conposite structural arnor for the Future Conmbat System (FCS).

(2) Optinumcrash energy absorption of the Front Rail structure of the Ford F350 truck frame to provide the Arny, a unique capability to
improve the design and performance of commercial truck platforms such as | MPACT program

*(3) Devel opment of FOMD net hodol ogies in the software for the Hydraulic Launch Assist (HLA) nounting system
* Added per Modification P00002.
The SBIR program wi || be conducted through four different tasks at C.2, C.3, C. 4, and C. 7.

C.2 TASK I: Devel opnent of new design nethodol ogi es: The contractor shall focus on the devel opment of new design nethodol ogi es that
shall provide the foundation for the nore-application oriented devel opmental work. The subtasks to be performed are described in C 2.1,
C. 2.2, and C 2.3.

C.2.1 Topology optim zation for high-velocity inpact. The contractor shall extend the topol ogy optim zati on devel oped i n Phase |
with the high-velocity inpact problem Theoretical and nunerical investigations will be conducted with the consideration of the multi-
physi cs process of the high-velocity inpact in order to develop an effective method and efficient algorithmfor the FOWD.

C. 2.2 Topol ogy optimzation for durability. The contractor shall extend the topol ogy optimization technique with the durability
design problemin order to inprove fatigue life of the structure. This effort will focus on the devel opnent of fundanental theory and
nunerical methods resulting in an advanced engineering tool for durability design problemns.

C.2.3 Optimzation algorithmfor inproving manufacturability. An advanced approach shall be devel oped for inproving
manufacturability of the design obtained fromthe FOW. The contractor shall extend the nulti-domain and nmulti-step topol ogy
optim zation nethods devel oped in the Phase | programto solve three-dimensional problens as well as the consideration of realistic
manuf acturing constraints in the optimzation process.

C.2.3.1 Three-dinmensional version of the FOVMD: The contractor shall enhance the two-dinensional version of FOVD code
devel oped in Phase | for designing advanced |ightweight structures with nore conplex geonetries and nore realistic |oading, boundary
condi tions and manufacturing constraints. The extended FOVD shall have a three-dinmensional mcro-cell elenment, which can be used to
distribute materials in a three-dinmensional domain. The nunerical algorithmshall be enhanced for handling a design problemthat is
defined by a huge nunber (ten-thousands and nore) of design variables. This developnent shall result in significantly reduced nenory
and storage requirenments as well as significantly inproved conputational efficiency. The extended FOVD shall al so consider nore
realistic manufacturing constraints so that the material pattern obtained fromthe design process can be fabricated at relatively | ow
cost .

C.2.3.2 Gaphic user interface for interactive design using FOMD. The contractor shall enhance the two-di mensional graphic
user interface developed in Phase | to handl e three-dinensional problems. This enhancenent shall allow users to define the design
problem build the structural design nodel, and run optim zation through the GUI, and also allow the user to access the design
interactively to control the material distribution as desired.

C.3 TASK Il: Joint design for advanced conposite arnor and its supporting structure. The contractor shall devel op a nechanical joint
concept for the attachment of an advanced conposite arnmor to its supporting conposite framed structure. The use of new 'y energing arnor
material shall be considered. The subtasks to be perforned are described in C. 3.1 through C 3.6. The objective of this task is to
deliver to the Arny an effective engineering tool that can be used for nodeling, sinulation, and designing advanced conposite arnors for
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future conbat vehicles.

C.3.1 ldentification of the Problem A kick-off neeting will be held at TACOMto di scuss uncl assified technical details of the
joint design problemincluding avail able nodeling data and boundary and | oading conditions that need to be considered.

C.3.2 Devel opnent of conposite arnmor and supporting structure nodels. The contractor shall performa finite el ement analysis for
the ballistic inpact and for the fatigue life prediction for the conposite arnor and the supporting structures.

C. 3.3 Functional analysis of the joint. Based on the finite el ement nodel s devel oped, the contractor shall analyze the joint to
identify their exact roles in the structure and quantify the constraints for the optimzation process.

C. 3.4 Enhanced FOVD capabilities for the joint design. The contractor shall devel op additional -necessary 3-Di nensi onal
capabilities of the FOVD for the joint design problem The necessary devel opments will depend on the results of the function analysis in
paragraph C. 3.3 and the specific considerations in arnor design, material selections and fabrication processes for the conposite arnor
and its supporting structure.

C.3.5 Optimumdesign of the joints. The contractor shall design optimumjoints and their distribution (spacing of fasteners)
wi th manufacturing constraints using the FOMD program An interactive design process shall be enployed with design iterations to obtain
a suitabl e design.

C.3.6 Virtual prototyping and nunerical validation: The contractor shall develop a virtual prototype of the final design using a
comercial finite element code and shall perform nunerical experinments to validate the design. |If the virtual prototype cannot neet the
design goal, a detailed study shall be conducted and a re-design process may be considered. Any redesign shall be subject to COIR
approval .

C.4 TASK IIl: Concept design of a dual-use crash energy absorbing structure: The contractor shall devel op a concept design for the
Front Rail structure of a Ford F350 frame to inprove its crash energy absorption capability and reduce the weight. Different naterials
can be considered as possible candidates in the material selection process to produce a real optinumstructure. An optinmum structure
wi Il consider both its mechanical performance and manufacturing costs. The subtasks to be perforned are described bel ow i n paragraphs
C. 4.1 through C. 4.7.

C.4.1 ldentification of the problem and design specifications. The Government shall organize a neeting that will identify
problenms in the current design and will provide technical details of the Front Rail design problemincluding geonmetry information and
I oading conditions. The manufacturing process shall also be discussed to identify the manufacturing constraints and the nmaterials and
fabrication processes that can be used for nmaking the part. The COTR shall coordinate the specific date, tine, and |ocation of the
nmeet i ng.

C.4.2 Function analysis of the Front Rail structure. Function analysis of the Front Rail can be acconplished through a finite
el ement anal yses of the vehicle (or subsystem nodel) and through discussions with the COTR. Different |oading conditions shall be
consi dered including normal driving conditions and a variety of crash conditions (for exanple, different crash speeds and off-center
crash conditions). Objectives and constraints shall then be determ ned through function anal yses and will be considered in the
optim zation process.

C. 4.3 Enhanced FOVD capabilities for the front rail design problem Enhanced capabilities of the FOVWD shall be devel oped for the
Front Rail design problem The necessary capabilities will depend on the results of the function analysis in paragraph C. 4.2 and depend
on the specific considerations of the Front Rail design and the manufacturing process enployed for fabricating the part.

C. 4.4 Function-oriented conponent design: The enhanced FOVD code shall be used to design the optinumstructure. The contractor
shal | conduct a tradeoff study of the different objectives and constraints such as weight, stiffness, crash absorption capability and
manufacturability, etc.

C.4.5 Virtual prototyping: The contractor shall develop a virtual prototype of the new design before devel opi ng an expensive
physical prototype. The contractor shall conduct nunerical experinments to determ ne what kind of physical prototype should be
devel oped, as well as the loading and fixing conditions for the physical tests.

C. 4.6, C4.7: renoved per nodification P0O0002.

C.5 DELI VERABLES:

C.5.1: Software: The contractor shall deliver to the Governnment one conplete CD-ROM set to include a full working copy of the
final FOVD program at the end of the contract period.

** C.5.2: Specific to the Hydraulic Launch Assist (HLA) subfranme-nounting system new nethodol ogies created in the FOVD software
with nultidisciplinary objectives, including weight, safety, durability, and noise, vibration and harshness (NvVH), and a general concept
design (a finite element and CAD nodel) for proof-of-concept of the methodol ogi es devel oped. Both the finite el ement nodel to include
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the virtual prototyping results and the CAD nodel will be delivered to the Governnent as part of the Conputer Software deliverable at
A003.

** Changed per Mbdification P0O0002

C.5.3 Status Reports: The contractor shall prepare and submit eight (8) status reports in accordance with CDRL item A001. The
status reports shall summarize work conpleted, the contract tasks still not conpleted and any significant acconplishnments, problens or
del ays. The status reports shall also report all total costs incurred to date, with specific reference to the costs incurred since the
| ast status report was published.

C.5.4 Final Technical Report: The contractor shall prepare a draft final report in accordance with data item A002 and deliver to
the COTR thirty (30) days prior to the end of the contract. The governnent shall review the draft and provide comments to the contractor
within fifteen (15) days after receipt. The contractor shall include the recoomendations into the final report and deliver to the
Governnment within fifteen (15) days in accordance with the requirenments set forth in Section F and CDRL A002.

C.6 Meetings

C. 6.1 Kick-off Meeting: A Kkick-off meeting at TARDEC will be required at the start of the contract within 15 days after contract
awar d.

C. 6.2 First year review There shall be a review neeting at TARDEC after the end of the first year.
C.6.3 Final Review The final review neeting shall be at TARDEC after the end of the contract period.

***C.7 TASK | V: Hydraulic Launch Assist (HLA): The contractor shall devel op FOWD nethodol ogies for the HLA, and conplete a function-
oriented design of the concept HLA subframe nmounting system and perform a proof-of-concept through virtual prototyping. The subtasks to
be perforned are described below in paragraphs C. 7.1 and C. 7. 2.

C. 7.1 The contractor shall devel op Function-Oiented Material Design (FOVD) nethodol ogies for the HLA subframe-nounting system
design problemfor the Ford F350 with consideration of the nmultidisciplinary objectives of weight, safety, durability, and noise,
vi bration and harshness (NVH). These nethodol ogies will be used to cone up with the optimal design for HLA reinforcenent structure,
mounting system and subframe. The nethodol ogies will be devel oped to al so be applicable to a general (other than Ford F350 specific)
subframe design problemand to a general vehicle system

C.7.2 The contractor shall conplete the function-oriented design for the HLA subframe-nounting systenms. The contractor shall
devel op a general (other than Ford F350 specific) concept design for the HLA supporting system including the opti mum HLA reinforcenent
structure, optinum mounting system and opti mum subframe, as an integrated system The contractor shall also conduct virtual
prototyping for denonstrating the proof-of-concept, using finite el ement anal yses and other analytical tools. Iterations will be
conducted between Tasks C. 7.1 and this subtask (C 7.2) until suitable designs are obtained. The final results shall be suitable for use
in the HLA program by providing a design process for the Ford F350 HLA subframe-nounting system

*** Added per Mbdification P00002

*** END OF NARRATIVE C 001 ***
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