
REPORT DOCUMENTATION PAGE 
Form Approved . 

0MB No. 0704-0188 
Public reporting burden for this collection of information is estimated to average 1 fiour per response, including the time for reviewing instructions, searching existing data sources, gathering and 
maintaining the data needed, and completing and reviewing this colleclion of information. Send comments regarding this burden estimate or any other aspect of this colleclion of informalion, 
including suggestions for reducing this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis 
Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply v.nih a 
collection of informalion if il does not display a currently valid 0MB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 
Technical Papers 

4. TITLE AND SUBTITLE 

3. DATES COVERED (From - To) 

5a. CONTRACT NUMBER 

Bf.WORK UNIT NUMBER 

PERFORMIITG ORC 7. PERFORMING ORGANIZATION NAME{S) AND ADDRESS(ES) 

Air Force Research Laboratory (AFMC) 
AFRL/PRS 
5 Pollux Drive 
Edwards AFB CA 93524-7048 

8 
REPORT 

ORGANIZATION 

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 

Air Force Research Laboratoiy (AFMC) 
AFRL/PRS 
5 Pollux Drive 
Edwards AFB CA 93524-7048 

10. SPONSOR/MONITOR'S 
ACRONYM(S) 

11. SPONSOR/MONITOR'S 

NUMBER(S) 

?l 
12. DISTRIBUTION / AVAILABILITY STATEMENT 

Approved for public release; distribution unlimited. 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 

20030128 223 
15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 

a. REPORT 

Unclassified 

b. ABSTRACT 

Unclassified 

c. THIS PAGE 

Unclassified 

17. LIMITATION 
OF ABSTRACT 

18. NUMBER 
OF PAGES 

19a. NAME OF RESPONSIBLE 
PERSON 
Leilani Richardson 
19b. TELEPHONE NUMBER 
(include area code) 

(661)275-5015 
Standard Form 298 (Rev. 8-98) 

Prescribed by ANSI Std. 239.18 



.<* Jj30£)i^i I 6 

MEMORANDUM FOR PRS (In-House Publication) 

FROM: PROI(STINFO) 29 May 2001 

SUBJECT: Authorization for Release of Technical Information, Control Number: AFRL-PR-ED-VG-2001-124 
Liu, C.T., "Investigating Cumulative Damage in a Highly Filled Polymeric Material (VuGraphs)" 

2001 ASME Summer Meeting (Statement A) 
(San Diego, CA, 27-29 June 01)   (Deadline: 21 June 01) 

1. This request has been reviewed by the Foreign Disclosure Office for: a.) appropriateness of distribution statement, 
b.) military/national critical technology, c.) export controls or distribution restrictions, 
d.) appropriateness for release to a foreign nation, and e.) technical sensitivity and/or economic sensitivity. 
Comments:   

Signature — Date  

2. This request has been reviewed by the Public Affairs Office for: a.) appropriateness for public release 
and/or b) possible higher headquarters review. 
Comments:   

Signature - Date  

3. This request has been reviewed by the STINFO for: a.) changes if approved as amended, 
b) appropriateness of references, if applicable; and c.) format and completion of meeting clearance form if required 
Comments:  _  

Signature  Date. 

4. This request has been reviewed by PR for: a.) technical accuracy, b.) appropriateness for audience, c.) 
appropriateness of distribution statement, d.) technical sensitivity and economic sensitivity, e.) military/ 
national critical technology, and f.) data rights and patentability 
Comments:   

APPROVED/APPROVED AS AMENDED/DISAPPROVED 

PHILIP A. KESSEL Date 
Technical Advisor 
Space and Missile Propulsion Division 



c 
o re 

ore s c> c - *** — E 

(0 > 

> re 

E 
o 

re 

u. 
>o 

0)g 

Q. 

3 S -d § 

01 in ^ 

<    ^    < 

ui o 
o   CD 

< 

■u 
OS 

LU 



I. 

(ft o 
> 

o 

O 

o^ 
El' 
«i 
oj re 
re c a:-- 
.E 5) 
re re 

W re 

!° J2 > 
flj   CO 

111   P "C 

> o o 
£-10- 

o 

E 
CO 
Q 
LLi 
Q 
Z 
0) 

m • 

+: a> 

ti CO 
0) 0) 

1= 
0 CO 

O CO oa. 



1^ 
E 
o 
0) 
O 
c 

E 
u o a 

CO 

.5 
in 

•5 
n 

.5    .5 
in      in 

& 

-LJ \ 

cO«^ 

^v^ 
in 

m 

i\h •(]    8n£ iw[s:9 Eoonr^idv 



£ 
O 

O 
c 

(fiS 
to CO 

^ r- 

I 

^^ 

g 

o 
CO 

_    in 

CO 

E 

0} 

      CJ 

o ft o 
o 
CO 

o 

|sd 'ssaJiS 

El/5 'i   uiim mii'^ mvii'w 



Cjy 

o 
(/)■ (0 

§35 
< (/) 

.= (/) 

CD 3 

■II 
a)< 

01 

^^ 

c 

R3 
O 

0) 

C 

C/) 

c 

(/) 
C 
o o 

o in  ^ 

CO 

o c 

o CO 

■ 

o 

o 
o 

LUO/aP 

n/9 'd   enroN )7:9 [oonrydv 



O (/} 

0 o 

mi? 

G) O 
E (0 

£ = 
CO 
Q 

^1 

in 
d 

P   .- 

^  E 

ID     O" 

o 
—     cvi   -J 

ID 

I 

o 

in 
CO 

I 

CO     r«< U>       CO to     in «       CM       T- 

(;)lsi 'j9;3UJEJBci oBELuea 

i\/L 'd   e/iroN iw8^9 mi'iiii^ 



M; 

o 
so 

g      o      o      o      o      o 
"      m      CD      r-       CD      m 

{1)N 'js;9UjeJBci 8BBUjea 

o 
CM 

o o 
CO 

o 
OJ 

0) 

E 

enE'ON mu'') [oonrydv 



CJ 

00 *i 

.2 ^ 
k. (/) en 
0) CD — 

El/6 'd   enroN 

Relative Volume Change, AV / Vo 

d d 

00 o 
d 

■  -*- 

o 
d o 

I t I ' ■ ■ -^- 

^ 

d 

(isd) sssJis 

wv8S'9 Eoonrydv 



<Q 

O J 
+: o 

li 
< O 

> > 

c 
'•B 

'E 
o 
o 
c 
o 
E 

uoj^BnueHV 9A!lB|9id 

n/oi 'd   snroN wv8s:9 £oorirydv 



T. o 

CO 

^•\ 

CO 

CO 

o 

<J3 

LU 

WD/rO   ' ^^ "NEiir'"3S 'i"3D 

5.^ 

t/5 
1.^ 

to 
I 

CO 
to 

60 

 I 

>- 

:s<i 

£1/11 'd   snroN iw8j.:9 Eoonr^dv 



SS:^, 

0) 

=A 

g) 
H 

fd LU 

u U> 
u cn 

0 
u Qi 

3 
a >. 

X 

^a/Ha 

n/n 'd   8/iroN i^v6s:9 Eoonr^dv 



..^.J^K 

o 
3 
o 
o 

^\ 

O) 

it
y 

o 
CO co 

o 
c 
0 

CO 

LU ty
p

i 

C CD Q 
Z 

CD 
-C £ 

0) +J 
O) c 0) kll^ 

(0 o -C   ^ JQ 

CO o ?t 
u

rv
es

 e
xh

i 
en

a.
 c 

o 
o 

si
g

n
if

ic
an

t 
ef

fe
 

b
e 

tw
ee

 
al
 p

ro
pG

 

rg
e 

ef
f(

 

ex
is

ts
 

m
at

er
i 

st
ra

in
 c

 
h

en
o

m
 

-5 2 > o^ 7  Q. 
CO c *-• ^ ^^ ^ 2> 
(/) c/) c/) JO-o a).E 
CO CO  c o c ^ c 
x: x: o 

0) c O   »r 
C/)   0 
o *^ 

2 
"cS 

tr
ai

n
 r

at
 

am
ag

e 
i 

. g
o

o
d
 c

 
ar

am
et

e 

h
e 

cy
cl

i 
tr

es
s 

so
 

0) (/) X3 < a 1- (/) 

u/n 'd   snroN w6{;:9 £3or,rydv 


