
REPORT DOCUMENTATION PAGE honn Approvea 
0MB No. 0704-0188 

Public reporfing bunJen for Ws cdledicn of intormation Is estimated to average 1 hour per response, Induding the llitie fw renewing Instructions, seardiing assisting data sources, gattierinfl and 
maintaining ttie date needed, and compieBng and reviewing Ws coilecBon of infomiation. Send comments regarding Oils Ixjrden estimate or any ottier aspect of ttiis cdlertlon of information, 
induding suggestions for reducing tfiis burden to D^s^tment of Defense, Washinglwi Headquarters Services, Diredwate tor Information Operations and Reports (0704-0188), 1215 JeBerson Davis 
Highway, Suite 1204, Arlington, VA 22202-4302. Respondents sliould be aware tliat notwISistandIng any otfier provision of law, no person shall be subjert toanypenal^forfcillingtooomplywitha 
collection of information If It does not d Way a currently valid 0MB asntrol number, PLEASE DO WOT RETURN YOUR FORM TO THE ABOVE ADDRESS.  

1. REPORT DATC (DD-MM-YYYY) 
1 May 2003 

2. REPORT TYPE 
View Graphs 

3. DATCS COVERED (From - To) 

4. TITLE AND SUBTITLE 

Multi-Scale Strain Measurements of a Polymeric Material 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 

C.T. Liu 

6cl. PROJECT NUMBER 
2302 
5e. TASK NUMBER 
0378 
6f. WORK UNIT NUMBER 

7. PEWORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION 
REPORT NUMBER 

Air Force Research Laboratoiy (AFMC) 
AFRL/PI«M 
10 E. Saturn Blvd. 
Edwards AFB, CA 93524-7680 

AFRL-PR-ED-VG-2003-117 

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

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

10. SPONSORflMONITOR'S 
ACRONYM(S) 

11. SPONSORflMONITOR'S 
NUMBER(S) 

AFRL-PR-ED-VG-2003-117 

12. DISTWBUTION / AV/ULABILITY STATEMENT 

Approved for public release; distribution unlimited. 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 

20030618 115 
15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION 
OF /«STRACT 

18. NUMBER 
OF PAGES 

19a. HfiME OF RESPONSIBLE 
PERSON 
Sheila Benner 

a. REPORT 

Unclassified 

b. /^STRACT 

Unclassified 

c. THIS PAGE 

Unclassifled 

19b. TELEPHONE NUMBER 
(irudude area code) 
(661)275-5693 
Standard Form 298 (Rev. 8-98) 

Prescrtbed by ANSI S«. 239.18 



FTLE] 

MEMORANDUM FOR PRS (In-House Publication) 

FROM: PROI (STINFO) 
01 May 2003 

,_^UBJECT: Authorization for Release of Technical Information, Control Number; AFRL-PR-ED.VG-2003 117 
C; yj^S}      ^-^-L'^CAFRL/PRSM) et al, "Multi-Scale Strain Measurements of a Polymeric MateriS 

2003 SEM Conf: Exprmtl & Appl Mechanics 
(Charlotte, NC, 2-4 June 2003) (Deadline: 25 Maj 2003) (Statement A) 



3 
■■■1 

■ 

> 
< 

■ m ■ 

■ -J O 
o C^ 3 C30 
^^ 

U. R1 (0 
<a5 1 

■ '^ 
m CM 

O C^ 

< o 
m 
u. 
< 

w. 

m 

0)0)4? o 
£■- o 
.5 a)>- 

M.E « 
"^" 

>- 
CDZZ 

c c*. ^ 
0) UJ o o 
^■■5^' o 

1. 

= .Si w m 
""So >* 

o u c 
J3 m 
2c, Tl 

Nh- '^-^ CD 

o w E ^^rf 
^OT 3 

c 
o 

0) 3 

= to 
MM ■n 
^ 
C5 w 

CO 

Q. <D 

0 o 

Q 5 
• 3 

Q. 

O 

T3 

s 
D. 
Q. 
< 



> 

m 
c 

u. 

■(5 

w 

c 

E 

iS 

213 
0^ o 

o o 

m 

E 
"E 
m 
u 

0) 

E 
Q 

(t5 
CCQ o 
o 0^ 



«>^ 

C/) 

r 
mSi:^y-. 

c..--'. 

\ 

''"^y. 
'■'^i- =*^- 



ooooocoo So o  - - 
tD CM -_-__- -   _ 

-odooooooooo 

^SR^S?f^®S-^COCMiDO'5-COiN 
Sr2^°^S^OO-r--s-i-CMMfOr3rO'9- 

o o o o as o 

X 
o 

i 
in 

o 
rs 

X 
X 

aWlsixVA 

■     I 

S85SSS85*°°SS8& i •<-  EM 

in o 

TO IS 

CS C3 o a O C3 

: 

i 

X o 

siHisJxVA 

c/a 

in 

o 

Id 

w ^ 



<J5 o g o 
■r-oOOOOOOO 

.   -    ■   -    >   *   -   -   .   -   -   -oppooooo 

o o o 
— OOOQOOOOOOC ' 

oooooocooocas c« 

nd 
^ 

c E o 
-§ 

> 

ta K 
o 

1—i 
d 

d X! 

w 

3fl!l sixv A 

o 
00 

E 
E 

snil sixv A 

W3 

O 

^ w 



X o o 
CM 

9ft!iS!WA 

oooc3dddo*?9999999999 
€0 ti> 

W^' 

X o o 
CM 

mil sixv A 

c^ 

C^ 
M 

d 

Tf 

o 

_ ^ 
so 
d E 

E, O 

X 
CQ 

C/3 

O 

13 

w ^ 



—,—,—. ^ o o o 

CJ ^3 O CJ i2 ^3 O O O C3 S3 O <0 ^ ^ ^-     • ^-     •  ^* ^ 
cSddodddd ododffl99'?99999 

Xfl 

o 

o 
d 

0^ 

0.
04

  
  
  
 0

.0
5 

m
m

) o 

1 f?r 
-o 
d 

o 
o ■ .i:l -5 

d 

o -o 

> 
> 

>< 

w W 
1 

o 
c5 

j 

o 
e5 

1 
to o 
o 

1 

8 
d 

1           •           ! 

5           g 
d              c 

Sftll' s'WA 

dddddddd^"?'?*?'9*?999'?«?'?^ 

i 

1 ■ 1 ■ ■ ■ 1 
r ^^^^B 

^K' 
r 1 

I t H- 
^^^ 

t 

s' 1 
1 '€■ 1- 

^^^K^ 0 1 T   ■ H 
^B -  f   ^ -:■ H 

X ^^1 ^^B- 
o 
o B: 

'i ■ J 1 ^^ ̂ ^^ ̂ ^^^ ̂ ^^^^ 
«n ■» (O ra .^ o o o o O o o 
o o o o o o 

m 

cd 
^ 

o bX) 
o 

ON 
«5 
O 
d ■^ 

8 
O 

^ 
m 

o   £ 
d    £ o 

X 
to 

^ 
H- 

o 
d «N 

^ 
r^ o 
d Q-> 

« 
o 
o t 
8 
d 

anil S!XV A 



5 ^_^' 

o .- 

10 

^ ^p' ^ 

ON 

t3 
O 

P 
I 

en 

m 

as 

Id 
o 

p 
en 

,=^ 



^ o 

BBHBBBBBBBBii 

X 
di 
GO 

cz o 

-9 
4—i m 
X3 

m 

<— 
o 

m 
o 

CL 

X 
o 

flJJLUl A 

ov^o^aMtovia 
aancnaaannnn 

I'^MRSaaaaHsiBliSHflaB 
□ aaaonononnnno 

[ J 

(ujuj);, 

CO 
T—' 
C33 

c=i 
V) 
QJ 
DJ 
«J 
4_ 

> 
< 

X 



I^BSHSB® _____ 

VI o 

E 1B»^^ 

oSggggSS 

X o o 
in 

(imi)A 

a o a a 
iiiiliiiiiiiiiliiiii 

El 

> 
< 

E 
E 

03 

ST) 
O) 

< 

E 

X 

(ujuj) A 



w 
^ 



X 





o o o o 

o 

o 
o o o o 

o o o o o 

CM 

E 

m 
m 

c 
1 
m 
X m 

o o o o 

o o 
o 

I 

o o 
d 
'St 

I 

O o 
d 
CM 

f 

o o 
d 

1 

o o 
d 
00 

T 

O 
O 
d 
to 

O o 
d 

o o o 

O o 
d 
CM 

o 
o 

UB8IAI /( UOjJBIAaa PJBPUBJS ) 



•1'  _ 
.ti t vr o III — 

e S 
■q .-• 
5c.-I 

■11 h 41 e <ll £ 

op
 

lid
dl

 o 
o 

Q. 
O 

2 
o 
o o ■2 

o 
o 

j- ^ m i- .=> m J- 2 OJ 

E  F F F £ £ e E E 
e e E £ t e e £ £ 
K  K K CT CO « ■^ ■^ T-" 

iD  <D (D MD to iO T- ■r- "5- 

W   iN M O o o o o o 

—
11

—
 

«i •<>• I «. 
1 

a-* 

«o 

o 
CO 

d 

d 

d 

«o 

d 

o 

o 

o 

JO 
o 

o 
o 

CO 
l_l 
o 
d 

Ci 
o 
o 
d 

c^i 
)_i 
o 
o 

d 
o 
ri 

q 
o 
o 
C-) 

ueauj/Asp pp uo!j.eije/,. |o ^.uajojuaoo 



I 

m 
m 
m 
m 

<^   =   m ^ g £ 2J 

"Ji 

E 
^^ E 
^ *- in 

w o ^ 
CD *->   ^ 
is ^ P TO   m   C 
c!t E 

a        a    <D lO 

(D 
N 

m 

o m f^ ^ 

"i .2 E S 

(D 
0 

m 
> 

.2 N 

I i 

.E 5 

s 

o 
I- ^ o m 

^    W  .— 

©.2^o 

o w 
o 
o 

0 

,E li .1 
m 

o 
IE 

0 

« o> « 2 
(A 
0) = < 

« E m £ 
«  fe  0) g- 5 "^ ^ ^ 
C  3  c tJ 
J c 22-D 

o -^ c c ^ (5 

m 
m 
cs 
<D 
> 

re 

0.2 

E E 

o £ 

d^  c ^ 

if I 

I— E ^ 

0) 

a. 
o 
m 
> 

£       E    _        -     .,   c 
o      ^1^ I   il-  I 

m 
o 

o 

w 

CN| 

o 

m 
"D 
m 

m 
£ 

>.9- 

< u 

a 

O   05 

cs y 
m 

o y 
(0 .E 
"D cs 
"5 E 
> m 
m SI 
m ^ 

o 
> y 

c y 
m m 
'EM 
m m 
SI o 
y y 
CD CD 
E SI 

5 i 

y 

y 

y 
m 
y 

CD 

H ^ > 
<^ o 


