AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT | L Contract ID Code Page 1 Of6

Fi rm Fi xed-Price

2. Amendment/M odification No. 3. Effective Date 4. Requisition/Pur chase Req No. 5. Project No. (If applicable)
P00001 2004AUG25 SEE SCHEDULE
6. Issued By Code | Ws6HzV | 7. Administered By (If other than Item 6) Code N62927
TACOM WARREN NOT VALID - CHECK CAS BOOK

AVSTA- LC- AL-P

SUE STONER (586)574- 8350

WARREN, M CHI GAN 48397- 5000

HTTP: / / CONTRACTI NG. TACOM ARMY. M L

EMAI L: STONERS@ACOM ARMY. M L
SCD C PAS NONE ADP PT HQ339

8. Name And Address Of Contractor (No., Street, City, County, State and Zip Code) I:' 9A. Amendment Of Solicitation No.

ROCHESTER | NSTI TUTE OF TECHNOLOGY
7 LOMB MEMORI AL DR
ROCHESTER, NY. 14623-5603

9B. Dated (Seeltem 11)

10A. Modification Of Contract/Order No.

W56 HZV- 04- P- 1007
10B. Dated (See Item 13)

TYPE BUSI NESS: O her Nonprofit

Code 0SWE3 | Facility Code 2004JUNL7

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. Accountlng And Appropriation Data (If required)
ACRN: NET | NCREASE: $20, 800. 00

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)
M CHAEL T. FINNELL
FI NNELLM@rACOM ARMY. M L (586) 574- 8361

15B. Contractor/Offeror 15C. Date Signed 16B. United States Of America 16C. Date Signed
By / SI GNED/ 2004AUG25
(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



Reference No. of Document Being Continued

CONTINUATION SHEET

PIIN/SIIN VB6HZV- 04- P- 1007 MOD/AMD P00001

Page 2 of 6

Name of Offeror or Contractor: ROCHESTER | NSTI TUTE OF TECHNOLOGY

SUPPLEMENTAL | NFORVATI ON

1. Modification P00001 adds the requirenent for test and evaluation of 8 sets
of prototype planetary gears and gear pins. As a result of this action, the
contract is nodified as follows:

a. CLIN O001AB is added to the contract in the anount of $20,800 to fund
the cost of the test.

b. New paragraph C 2.6 adds the prototype testing requirement to the contract.

c. Section Gis revised to add the appropriations data for CLIN 0001AB.
2. As aresult of this action the total contract ampunt is increased by $20, 800

from $38,981 to $59, 781. Al'l other terns and conditions of the contract are
unchanged.

*** END OF NARRATIVE A 001 ***



Refer ence No. of Document Being Continued Page 3 of 6
CONTINUATION SHEET PIIN/SIIN VB6HZV- 04- P- 1007 MOD/AMD P00001
Name of Offeror or Contractor: ROCHESTER | NSTI TUTE OF TECHNOLOGY
ITEM NO SUPPLIES/SERVICES QUANTITY |UNIT| UNIT PRICE AMOUNT
SUPPLI ES OR SERVI CES AND PRI CES/ COSTS
0001AB SERVI CES LI NE | TEM $ 20, 800. 00

NOUN: PLANETARY PROTOTYPE TEST
PRON: T142T5814K PRON AMD: 01
CUSTOMER ORDER NO  M2545004MPRABY3

I nspection _and Accept ance
| NSPECTI ON:  Dest i nati on

Deliveries or Perfornmance

ACRN: AB

ACCEPTANCE: Desti nation

DLVR SCH PERF COWVPL
REL_CD QUANTI TY DATE
001 0 30- DEC- 2004

$ 20, 800. 00




Reference No. of Document Being Continued Page 4 of 6

CONTINUATION SHEET
PIIN/SIIN VB6HZV- 04- P- 1007 MOD/AMD P00001

Name of Offeror or Contractor: ROCHESTER | NSTI TUTE OF TECHNOLOGY

DESCRI PTI ON/ SPECI FI CATI ONS/ WORK STATEMENT

C1 BACKGROUND: The Contractor, Rochester Institute of Technol ogy, has a grant through the Office of Naval Research to apply Asset
Heal t h Managenent (AHM technology to USMC fl eet of Light Arnored Vehicles (LAVS) in order to devel op diagnostic (current health) and
prognostic (predictive) capabilities to extend the useful |ife and reduce nami ntenance manpower. The USMC has identifed the LAV
planetary drives as a top perfornance degrader and candi date for AHM technol ogy. Due to the high failure rate on the planetaries and
the critical effect of the failure on the function of the vehicle, the USMC has inpl enented an operating procedure requiring periodic
stops and nenual inspection of the oil sight glass and tenperature of each planetary. The purpose of this effort is to define the
failure nbdes and assess if they can be nonitored automatically by an on-board system

C2 STATEMENT OF WORK: The contractor shall identify the primary and secondary failure nodes for the planetary drives by:
interviewi ng vehicle maintainers, reviewing the fleet investigation perforned by Naval Surface Warfare Center - Carderock, failure
analysis of failed planetaries; and failure nodes effect analyses. The contractor shall performthe follow ng tests and address the
results inits final report:

C.2.1 AL COWARI SON: The objective is to determne what, if any, reduction in planetary operating tenperatures and vibration m ght
result fromusing a high-grade synthetic |ubricant.

a) Run a high-load test on two healthy planetaries while recording vibration and tenperature vs. tine, for however long it
takes their tenperatures to stabilize.

b) Drain the oil out of one gearset and replace it's oil with a group 4 synthetic.

c) Drain the oil out of the other gearset and replace with fresh, standard mneral oil.

d) Re-run the high-1load test

C 2 2. TEMPERATURE MEASUREMENT OPTIONS: The objective is to determine if external -nount tenperature detection is feasible for this
application and to determne the influence of brake actuation on planetary tenperature.

a) Tenporarily install thernocouples on the external stationary surfaces of the planetary/hub assenbly on one front and one
rear wheel .

b) Tap into the brake lights to provide a "brake on" signal for data collection

c) Connect RIT internal vent-line TC probes to NSWC data col |l ection conputer

d) Run the vehicle over a variety of operating conditions as possible (incremental steps fromlow to high speed, braking,
turning, continuous acceleration to high speed, coast downs, where possible, traversing different terrain.

C. 2.3 DYNAMOMETER VI BRATI ON TESTING The objective is to determne vibration signatures of both healthy and damaged pl anetary
conponents. Determine vibration-tenperature rel ationships.
a) Instrunent the planetaries on the dyno with 3-axis accel eroneters.
b) Connect RIT TC probes and RPM counter to NSWC data coll ection conputer
c) Run the planetaries under a variety of speeds and | oads while collecting sinultaneous tenperature and vibration data
d) Repeat step (c) after inserting faults:
i) lowoil;
ii) inner/outer bearing
iii) thrust bearing (if separate)
iv) planet gear bushing - |oose clearance
v) planet gear bushing - tight clearance

C24 ON- VEH CLE VI BRATI ON TESTI NG The objective is to determne the vibration baseline of a planetary gearset on the vehicle;
determ ne how tenperature, steering, and braking influences the vibration signature; and determ ne to what extent driveline noise
interferes with the planetary vibration signature.

a) Install 3 axis acceleroneters on planetary gearsets on the vehicle. At |east one steering and one non-steering planetary
shoul d be instrunented.

b) Tap into the brake lights to provide a "brake on" signal for data collection

c) Connect RIT internal TC probes to NSWC data collection conputer

d) Run the vehicle over a variety of operating conditions (incremental steps fromlow to high speed, braking, turning,
conti nuous accel eration to high speed, coast downs, where possible, traversing different terrain, etc)

C25 FI NAL REPORT: The Contractor shall submit a final report to PMLAV @Si nekM@acom arny.m | w thin 60 days of contract award.
The report shall identify the prinmary and secondary failure nodes for the planetary drives and address each of the test objectives
outlined in paragraphs C 2.1 through C. 2.4 above. The report shall be in the contractor's format.

C.2.6 Planetary Gear/Gear Pin Analysis: The Contractor shall conduct a conparative test and eval uation of eight (8) prototype
planetary gears and gear pins. The conparison is to the baseline USMC LAV configuration.

a. Determine the maxi mum operating tenperature for the prototype planetary gears and gear pins.

b. Determine the failure node for the planetary wheel drives with prototype planetary gear and gear pins.

c.

d.

Docunent area for inprovenent and reverse engineering of the planetary wheel drives.
The Contractor shall provide the test results and analysis to PM LAV upon conpletion.




Reference No. of Document Being Continued Page 5 of 6

CONTINUATION SHEET
PIIN/SIIN VB6HZV- 04- P- 1007 MOD/AMD P00001

Name of Offeror or Contractor: ROCHESTER | NSTI TUTE OF TECHNOLOGY

*** END OF NARRATI VE C 001 ***
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CONTINUATION SHEET
PIIN/SIIN VB6HZV- 04- P- 1007 MOD/AMD P00001

Name of Offeror or Contractor: ROCHESTER | NSTI TUTE OF TECHNOLOGY

CONTRACT ADM NI STRATI ON DATA

PRON
LI NE AVS CDY OBLG STAT/ | NCREASE/ DECREASE CUMULATI VE
| TEM M PR ACRN JOB ORD NO PRI OR AMOUNT AMOUNT AMOUNT
0001AB T142T5814K AB 2 $ 0.00 $ 20, 800. 00 $ 20, 800. 00
MB545004VMPR4ABY3
NET CHANGE $ 20, 800. 00
SERVI CE NET CHANGE ACCOUNTI NG | NCREASE/ DECREASE
NAMVE BY ACRN ACCOUNTI NG CLASSI FI CATI ON STATI ON AMOUNT
Mar i ne Cor ps AB 17 451319M7KE2506785400674432DC1555B00004MPRABY3 $ 20, 800. 00
NET CHANGE $ 20, 800. 00
PRI OR AMOUNT | NCREASE/ DECREASE CUMULATI VE
OF AWARD AMOUNT OBLI G AMI

NET CHANGE FOR AWARD: $ 38, 981. 00 $ 20, 800. 00 $ 59, 781. 00
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