o

q“[ilﬂ—rﬁ?lthlgﬁﬁnﬁﬁ

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

B sRsS. BHXH=ESL

RERFRAREEHAFAR
2015

R




dg thE R RSB R

INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

H—Eb3 B SRERE




dg thE R RSB R

lC INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

iR SRR S <A

HFaERERS ?

PRIk SRIEFHIX AR AT HaEMNSZRET. =ir. TE. al
WHSESFENNTIE. HRIER | ZIRNERNEREIRS
TOAEYFF AP SLER.

HRERE. ERRERS?

PR S M RAEEZRFHR I R A RRITERS | FHEE
MARFTEEARMNARHZ.

MEADHFRIRZEIRS ?

I B 7 E A RROZ R A& SEREAN S G U B ER B R T B ETEER
| RAIRHRIR S,




1/ FEAEEAEET RS

Tl(/ INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA
N H= =4
ﬂ-;i;ﬁ = ﬁ% *l'.Fl

- EIMBEXRITE
e ANSI/NISO 739.23-1997: Standard Technical Report Number Format

and Creation

* ANSI/NISO 739.18-2005: Scientific and Technical Reports—
Preparation Presentation and Preservation

- EIRtRE

* GB/T 7713.3-2014 (FH#k 15 w5 )Y

* GB/T 15416- 2014 (FHEGHR 9 5 M)

* GB/T30534-2014 (R & R & SEHAUS S5 HR D

|

‘ s



1/ tERNEEAEEHRF

Tl(/ INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA
N 4= — N
REmSIn

O (RERSHERSHRN)
FERWHEREINEGH. HRERLNES. FHEFHITIE | BEREE
IREEMEHE , BREiEH , RIBRIE , INREERENESERINE. Hif.
BR— , EFIE. EBMAPRESA.

O (RERSHESHR)

BHRIREE. WSHERIERSRRBERM, RASER]. BHFAR.
2IRFZANER . —IRE (1R ) SERSEHREERS | F25—%S , LME
FEX. €. EFNER  SHREHE—ME—RS.

O (RERSEESFRABIFER)

F—REIITANERSFRESFEEEZIREE , AENRERFZIREHES
| EE. ZRHMER.




o

q“@ﬂ%ﬁ*h%ﬁfnﬁﬁ

NSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

| EHIREHNESEK e

i) 5ISak PR
k= FFERH |
EER A A BIT5IE
FEkBIS GRS I
25 SE ik

L

Bix

iGEFITREER

=S Fl4aEiE1 e

.




1/ FEAEEAEET RS

Tl(/ INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

ER SRIE A HRL

E3[1E] 5|5Ek5 B

R I E S &5l
IBER SitEkn RITHIE
FEEIS EiNER D 3 [55
Eis SE Xk

S

EiX

IREIFIRTRE

FSHYEhsIEIREE

- -




dg hER SRS EHR S

INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

U J[ﬂ?ﬁ?&%&ﬁ 5] eI BERHARR ]
BB P HREEK |

H S B
- HEERARES. BR. AA.

SEEE, S, SROHE F :
NIRE. & & B .
- BRUES |, Eof&ERk. + % IE 3H. .
B % .

4 B ) .

o




dg FEREREAEEHRF

INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

T

| \ — [P AT CEEM.
O REIRERS :

- ZARGB/T15416-xxxx {FEH%IRE

RSN AIHEEAEETIRR, B3 i
O RETHHERRHIR SRS ,J
TRHSER SR SR, oL |
O HSEAES e “
BIEEIRR +INFES + R R B 2 .
BRI, TOESK. BR. B @ o 5 «
(KR ERRASER, TR :
RN /" SR i

- #




O EERREEBRERS
BANIES - - RER S/ RS
- BRI CRERAGB11714 (£EABRTFHMCEEIRHIRIN ) MEAIIL
ASLAU IR ETER
- RARS EERAMEN JRERIB RS,
- IS ARRR = ERIR SH20FS,

Bl - 400001238--2012AA123456/06

T FERIF G AT ( BARYIRE 9400001238 ) ZEHERT
2012 F BEESIAAIFRIELT I RIGEEHIFE 6 SR ZRAIRES




1/ FENEEAREEHRH

Tl(/ INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

O ZFIIRERERS :
MZIRERI MAES - - R AL - 6L RIS
- BRI MRS ERRKAIGB/T4657 (PREEIXR. ARBIRKREMMA
) FCABALERY3ALACES.
- A S A BN ERRRISIR ST RS .
- AN IER RISk S SRS RE.

B - 306--2013-000150
FIREEB201 2FICEZRIHE 1500 FHZ IR s

= N




dg thE R RSB R

INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

IR SRS -HE

O (&R o
R AR RS R SRR PR A

" FRERIE | RSB SRRERS :

7A5% : AFF , EHAF. WE. s #

g“ 2@@\, ¥ B IR E: o
- TEERWENIREIRSREREGX - = v .

(REHERT. 5 ot ﬂ
- R AR AR .

IBEANGHIEAATT | FEHIA TR :

PREEEE;ERE, i

R




dg FEREREAEEHRF

INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

(R B RS ] e E EERARR].

| SRENRE-IH -

O IRERFR :
- FA—EERAZTRER,

S g

- RIfE5BE. BAEE  ERRAMRER ) )
FENNS. FEEEZ20F, -, )
O XERE ¥ & % .
FAEFR , Fa0863itKIER "B | .
Rt NARERITR . = % Bt .
O milER( .
FIERSIETNHYEFR, ‘

—~ |




FERNEEARBERHARAN

L INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

O BER (EXNMERER)

- ARSIV EEES.

- 2HCETRIEIRSEER. 1R
2B EXPEENE. 8
BT EE R T RRRR SRR
e , B EREEARGE
. IIIREHRS.

- BEREETR. (FE. &S, B
2 XBEEEEE AR
BER. RS, FEBEUIBR
MM

MR EEREER.

1.2';&%—%%{‘3 ff (AR 40 £ .

CRERER | T2 3:
i'{_f_ij E\.::

3 L E (f’“ﬁfﬁ]i_ﬂﬂ*’\ﬁ IERR e T
AHEEIEHART(A] ) «

4 fglpt(E CverErm-ood
il

5. EFHRS R AL ALK S+
MMMNMULNMMMNNNND +
&

RS 4/I0F S . 000000 —|.

6.4{% (FGERARIHRED, MILHAL FREMETDMIE. RIEH. BE5H|

ELFEmRENEREF)

]

7. e, | (1000 AR ): ¢

AL (TEBIT 2500 ToRTF): #

B EEEiA P (3B Llaroimil: «

oL (3-8, CLgSRRA): ¢

9. TEEE| mEE.
EEHI]. HRIEF.
WMEEE., R .
B, B
SfERE (REEsF -
BER (Fx! | Exes 5]
mERTA
=L . EREES |
WEE . B, |
BHiE ., E-hail.| .




@ . N
HFEHEBEARABEEHARR MRS EAEER.

TIC sTiTuTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA - = rEo a0 =
LIRS EMe == —

Sl 4

TREGEE |

SR ENRE-BPEEER A (LA TR | R (o

| BIERFLARRT i) a

siEgRs (BB +EAESINFS. o000 -,
NNNNUUNNNNMNNND +

O HEFFEEHER
O &F [LrENE R B R ) o

TS — R R T IR TR
 BHNEITIREIEE. IRAEE. %
AR,

O PRMiEE

- RENEIRSIRSHEERER | — TR e, ¢
ARBBEEX TIFRIBRY. T50A. &
MELEF. WIRESERIIEENRY
B,

B Hqd PR (38T, ElOa=imil: #

B *I?ﬁ%?é&_ﬁ§%3oo~6oo?— I = (38, LIRS ©
ERETA—RA300 R, [T
O SRsKEE seee —
w{ER i (A s F
. SRERSEST-S NN e
i L Voo ERAHE . LS [
WEE HE. -
SiE. E-Mail..| - 15




o

FENEREREEH RN MRS EAEER.
Tl(, INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA . T (TREET 40 =
1?&%—%%*3 Efj T&J__ 40 3 .,
REFER FX:
N = 8B — T =3
ﬂ;ﬁ;ﬁnﬂg;ﬁ%'g*‘ngﬁ 3 {# FFE Ef‘“ﬁﬂ'fﬂi_ﬁ,ﬁ'““ﬁ- FERRE /G | 4 ZRBIRTE CvevemM-DD) ¢

| PRERREERRT ) < :

siEgRs (BB +EAESINFS. o000 -,

NNMMUUNMNMMMM M +

O SeE ‘J

E.%i%{IJE g&g&qﬂ%ﬁﬁ%ﬁﬁﬁ, MNIERAL FHR S FEENIR. iAW, RESH|
—— BEL{EE RE) .
- FRIEIN. TEAIBFR. ’

7. B | PE (1000 A58 ): +
- FEBPI]

RIRE AR T R ARIE R S
EREE ], PR

IS | SR , T TS
BHE.

B ZrEiald P (3-8, g ShmAl: «

_/%‘gc GG, USRI ©

5 % | ..__\gnx
EENX HHRIER.
== %a B
wzgr cmamsE .
l EEE (Fm . . | Erem cm=] -
oo EE LI .
- e R a EEEETE
WEEM | #E£., B -
BiZ. a E-Mail..| . 16




FEMNEERGERHARAN

INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

SEREIRS-EF

OB8=x

- BRNBETRS. REIEE
X

- IENE W RSKAMANRES |, &
BN 1" FefwS  —iRAEY
4%,

- 5IE—AmS | BLABTAI{AZL
= "0" fFAmS.

NSO L.

EEZEEEEENTEE (ZEEED e 3.
A= 5.

L BT T T ettt een i,
R T e 3.

e i OO 4.
BEFIRERTAE . 4,

ZiLF B e 4.

L NS 5.
[EED TEERH o, g,

g B =SS 10.,
12.

BT =1 13.
B =t == 16.,
- 19.,
I BRI R EREERETTERER TR coesrereerssennsnennnd O
IO EREE oo 2
BIEEEERED oo 1
33 BEREE oo DB
14 BEEEEVEE R CAN E e 2B
4 EENMESSHEEEIRENTNEET 3.
A BB e 3.
0 BEEE e 4.,
B =2 == 35
s.ﬁﬁLﬁﬁrhfﬁzﬁﬁﬁamEﬁ .................................................. 37,
f. FEREENHAEFREALERNPHETREE 15,
T BEEREREE o 39,
B BRI 41,



dg thE R RSB R

INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

RS EE- B * -

M
F | BDEREEBEIE AR EES o 6o
O FEMMES % 2 ARAEEEARNE SRR oo 0,
%3 FREEEEEAET IR TR B L.,

N 7T
PIIRERNIEEER R 1,
- IREFRVGEEFIMRRZE |, M5 L 1.
N== F 6 BREEEEREEEETEL oo 15, ¢
18 o ,

. . . F T B EEEIE R o 16.

- {EEBRERI , RBRERE. o “
LR EEATEIEREE s 15, .,
- F_WJ'IJEH%F%'%— %*m%ﬂ%ﬂﬁﬁgo 0 REEREEEET 13"
B, EERFEAAREECHEICIIK %D SRR VK SERSEE AR 5.
J\Egiéﬂ’d%o Z 1l EEREFEHERARRREES #EEIEH:ELFI".:
VRt e L — T

- BT RERANERRZIEAILUSE # 13, SAEHIRERRFEET BERS CA2 SEVES HEHEUER. ... 0.0
g ik B o B EE RS, 3 14.CAN SEVE ERARBERER oo 30+

H

# 15.2007-000 EFEE HIN] fiB2BEERERELE R e 42,
H
H

_____—i‘



1/ FEAEEAEET RS

Tl(/ INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

ER SRIE A HRL

E3[1E] 5|5Ek5 B

R I E S &5l
IBER SitEkn RITHIE
FEEIS EiNER D 3 [55
Eis SE Xk

S

EiX

IREIFIRTRE

FSHYEhsIEIREE

.




dg FEREREAEEHRF

INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

TR |0 Ex

| EERSIUCHEENT. RERETRERE. £315. EhEE=H

05 r%_ ma:@%:‘sﬂﬁ,‘; wEEREs. BREEREE.
_ Z\%g% ’ %zﬂm%%o ':.\.-_-- moREIEZ. o
EEED: s-vnsmmnssnmsrs. vurs. FRre.
—— k LAY
-5 | EMIéﬁglEHH*E?&EH%E/‘J%%\ FREESEE SEUENE. 7. SEITSHESEE EnESIns
BET. (FUE, HEEHSESEEREE.
BRY. SelE. BX. 1BxXMHATRIA A
ZCET: mzzEoasy. TasERsEsEs. gH. £3
TIEER. AXHTGUGE, ik, | e some.
SLIOIRIT. FRHRGER. T cibE. '
- 5 IERKADEDIEE,




|

J

PERNERREEHARM

Tl(/ INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

SR SRS -IEX

|
O FkEo
- BF S RAME MR, FR. AEER
@, ISR SRS AR
BESBRANESR.
- NEEMAIIB AR, Bk, &
B, AL GRE , MXI{ERRIRHE
HE. EFRIEE. MHJ"?‘ PSR TR
FBR. FHREEVENE. K. SUES

—

(=1

- AERARESHIREESE RS |
BETI R,

.

E X

AEASURAENT. EEASTRERE. £315. TERSL=as
P

il

51E

BERAEERNEL. WHRAEY. FREEMER

CBRELENE. £ ZRRVESESEE SnEEHeR

(82, HHEESSETEENEE.

W

BT

EEzEFAET. TEEAAMRHES. ¥, U

2. EREEUS. |




FEMNEERGERHARAN

INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

SR SRS -IEX

|

O 2518

- WEREBE , BIRNET.

- RIEIRENBERZN. BIARIZEIL.

- AJLURIRIEX HRIARER. tARA
M, CUFTIERRERSE |, THNE(ER. &
I, RENARRES.

- WIRABEBHIBMRINES | N T E
HIITie.

E X

AEASURAEDT. LERSTRERE. £31%. TERLL=us
e

BIE L4 ssmussesl. ssmsss. unsecs

RAEBEREETRES. .

FEE D s-vssmmnirnmass. Furs Rl

ARERSEE RELENE. £ LZBRRNEHESEER. SHEEHHR
BEE. (8. HHEMSEITERRES. |




1/ FEREEAEEFRF

TIC INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

BER SERS-SE 30

O =& 3@k

- RIEAREHRTE 5 | RIS EERES
NSEIHF,

- SEVHRIERIERGB/T 7714 (Mg

SEMERINY BIRERIT.

- SEVHETIRSIESEoHEH , B

e,

\

=

& £ XM

[ Coiss MT BéesBrefa B Gada ML Casss L Simulteneos dstaction of

influenes A B, and C vines:, respirstory gypeytigl vime, and adenovimess in
clinical zampla: by multiplex r=versa tranecription nested- PCE aszay. T hI=d 3l
2003, 680 132-144.

[2]. Caiszs MT Azvilsr IC, Gas ML, Gas L BaeeBrehs P Simeltansos
detection of fourtssn eepirstory vimeses in clinical :psciman: by two multiplsx
favarza traneoription nasted-PC R azsays. T0ad Nigpl. 2004, 72: 484405,

[3]. Voo PC, Lar 8K Chu €M, =t al Charactsrization and complsts genoms
saquance of a4 novel ppoopavines, cemppavime HEUL, from patisntz with
poeumonda J33gp). 2005, 79: BE4-BR5..,

[4]. Allard AR Gigopes E, Jutp B Wadell G Polymetass chein reaction fod
dataction of adenovinsas in stools. TG 1in Micmbdel 1990, 28: 2650-2667..

[]. Human Epcavippes Are Highly Diverss, Dizpersad Fecombination Prons

and Pravalent in Enteric Infactions.  JInfoct Dis. 2010, 201: 1633-1643.,

[£]. Ben L GmemdlerF FnJ Hiso ¥ Li Y, FhouH, LiJ, Yz (), Thang J, Chen
L, Wanz W, Namat G, Pasrhas-Bavrda G Wmg Z Wimg T Pravalance of
buman gpppavipEss. in adult with acute respirstory tract infections in BEsijine,
China JhIad 3jgol. 2011, B5: 201-207.

[T Metzzsr D, Oama M Kam AE Haskawnoh AW, Invine ML Fonszsll KL
Abqupt emsrgance of diverss sgpeciss B adenovimuses at US mditary recmit
treining centers. TInfact Diz. 2007, 196: 1465-1473..,

[B]l. BemLl, GonmslezF, F2 Z, Fpne Z Liu €, XimeZ Mao Y LiY, Zhou H
Lil, Yz Q) FhangJ, Chanl, Wanz W Momat G DamphosBacssla G, Shan K
Wine J. Hman pagminfipenes vime type 4 infection in Chinesa children with
lower fespiratory tract mfsctions: A comparizon swdy. J (lip 33l 2011 51
108212,



‘ig hER SRS EHR S

INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

SR SRS -fIF

Al Pl R
JER DU 3G (R SRR TR EST. SRR N 430mys, EFTAHL. Sk
A% KRR 7 o T60MPa, 304K 0.411kg, 114 30mm, I 150mm. o $4AIt0 K.

O WS s
B

- R REXHRE R RS |
T EIBTAZREREETIEST ; |
S — BB S E A A SR ..o
BEZEM{ERIIH, ki el
 WRERASH T KRS | “m"“““

REET "W WIS, | ‘
0 S A, HRBE - T

- FIRBIERA.

1=0.05ms 1=0.20ms



dg hER SRS EHR S

INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

BRMNEIREAETEKR g

————————————————————————————————————————————

(@ I8/ ~,
: & |
Dciisoali BB AR
\omnEE
!/ ---------------------------------- \=
o AT ;
o HITERS SRSl

____________________________________________




1/ FEAEEAEET RS

Tl(/ INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

BRNEGREAETER g

|

O EFEEARS-- ERMAERERE

5|5 : AN/ ERE R, BRI/ SEIRRA. 1Vie/SEae 75 A
g, WERGE #EXRELES.

ER aie/sEe R | RTRRENG/SEIR AT AR D, FaRk.
eeZ , MHREGIFIREE. REFIESAE | ie/CeidiE
MEHELE | ATRFENIG/SEIARTTANARN, UGN, S
BUFRY. B R. /SRR pdiE. RIETRS

ZH1E | 1IN IG/SEIRERSE.

.




a )
AEITHREBEEE Ti/TiB BRI AEREF MR

WERR, LR g e R
WES: ADA4TIRTT

AFRL-RB-WP-TH-Z(ME-302 1

HEHB: 2008 iF SONIC FATIGUE TESTING OF A FUNCTIONALLY
GRADED TVTiB MATERIAL

5 B &% Ny ——
5B &2/ AFSR%KE. i

FALMLL. K05 SN ARY 2000
AHBAL 055, HHRN A

%ﬂ: ’E:’jl‘l-" For awE ey Pt theTes dhre T Bl e LA Py

Approsed B public release: disiriSagien unlimied

M A: 12000 H 5 e 05T AN ) T AE R 2 1) 4 e P B b b e s
P TR R R TR AR U Bh ) e i im

AR FIZROE HESEARCH LABCFREATIMHEY
EREST I M IR 0 o S5 RITER T 5 e SRS, 479 N EHICLES DIRECTORATE

WHIGHT-PATTERSDN AIR FORCE BASE, (OJH 454353-7542
AR FOMRCE MATERIEL OO LA MDD

> I 25 m] LAY N Rl B P A AR P R IR R, AR b R e UNITED STATES AIR FORCE
XA R B, — AN S R SIS AR, RN s me o oo
i A BN E 3 & nx ik

&

____——



]

FERERAREEHARAN

TI INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

Section
List of Figures .......................

Listof Tables ... i
Introduction.......cooeeeea.

MaAterial ... . T e e s
Experimental Procedure

RESUIES i s i iﬁgﬁ%ﬂz }_\%_

Conclusions and Re

AN i e

References.....................>
B3 TIB / 15%0 Th e
Appendix B. Sonic Fatigue Test Results for 7-Laye

Appendlx A. Sonic Fatigue Test Results e

SPEITEIIN




FEMFERRERHARMA

L INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

@ =6l EERARE-RILIRE

EIRFSEISRE : KILSZBIn2SH4E

1. XIS SHARRKEEE (U § ) AEdiiRE 25
2. KSR IL2 SHARREEE (U §) hfitloRE 115,
3. KIS SHARREEE (U § ) BISIEIMREERETERS 125
4. XISz 2 SHAREEERE (U §) 58IRE 1657
5. XIS SNARRKEEE (V ) hERiERS 23
6. KIiEZHIN2 SHARRLEEE (V E) MiHiiRRS 180
1. XL SR SHTIARREES (V E ) BSNSFREFEFRFERS 1471
8. XIStz L2 SHABRRESIHE (V § ) #81%E 25

FEERRFRARRE

KB 2 5 L4040 L e
(U ) i KR &

ElSR—IRARAESS | ERRIAINR S

oo e M



K TGRS AERLEE U
‘ R

HELER: Bl E iy
BES: GF-A0081769N

HEBR: 2002 .
LB &R

HEES/ARS/AMS:

EHEB{i

Ry hEER) R RS BT

e T S\ N (1)

SRR - S VSN | |

A2 A RSN V.

AR S /.
RO 1y 17 S NS ||

KPS B, 2 S HIAIGD2) b R HE IR ) 3 a8 BB L 14
R0 AR FLAEME Charpy-V BUFERI U MBI R 5L i il B8, 49
BIT SRR i ot 2k, 200 Sl bk )s, RS0t T ik i i
STk RE R, (M f R B A B EE PR R R i, W
U P B R o T4 S R A i e B R b O P e i e
{. WRIE RN GD2U B EER. H54E, e O 6 MU B (b TR i 5
AR RS R T 13°C, 200/ 15T, BPAREEELRAD:
CH R L T56) 55 T0.89mm -2 [A] LA K2 T4 B 5 12 ) 1 386 fr e £ (A
R GD2 W BEA MR R U B P AR G f B b, il
{58 R HI




dg thE R RSB R

INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

BRMNEIREAETEKR g

O SRR E-- HFR/PFIRE

5|5 | fRtARGIA. BENX . BKBEH. EICEMS.

R ARG, TiE. RiR ; REATMRER  # TR
MHARIFNERA TON. TR, WIS,

Hie - RgEie. BighE. Fattt. NSRS

R




EARBEZRESRERTYNTAR (9HREZ
—— & MR KR AN IR R

MERB, FLE070 0 Bl
&2 GF-A0062232N
#EBR: 2001 F
W E &%
BERS ARSHKS:
FFBLL,
ABRAr. (2 T EEY TR R
- SRR
171 0
R: [H8sak, £357
WA AT T LS-DYNA THEL800, i g Sk 2 Ao 1 ) &5 1 53
AT T B 4y, A RS 50 T B M3 St L 2 A B 2 25 A S A 160
HLE, BN

LETSE T s A G, SRsp A, s, e T
WS GRE. B0, REA. FRURARMERAES) . . Ny
SIS E xR A e

2HHE T R R R s AE R AL (R LR AR N B
PR RESELAREENRTENL

IAE KRG b, 1R T WA LR AR, EaXEIAM
B R e AR SR, AR SR

43Sk by TREAR I & 2 A A 4t o) BT T o R, D S BLENL. A EE
b Bt T R

RRERRERAA

GF-A0062232N

IS BZ-2001-0155 SHS 0104

BRKHS: BI11-2001-008 PIER % 54
2001-10

s AL b
P EEBRIFERARRE
LR £ E SRR
R (& —
— 3RS 42 A L B 5T

STUDY ON DAMAGE EFFECT OF
CONVENTIONAL WEAPON MULTIPLE

ATTACK AND EXPLOSION APPENDIX NO.2
——STUDY ON THE PENETRATION MECHANISM OF
CONVENTIONAL PENETRATION WARHEAD

BBIREERIEMRRITM
2001-10



L] . X y
‘ G TR B TP BT B vs oov oo sononnonsnsnsnssnssntanesst snssinsnnans snsen bon snbnne o ssnsttnsssat os sisses 2
T 0 B ARG T B eoevr10ms 1000nnsatastnnssortmssntiinanesbbnnn snt bans bt 808 st sts sut basbbnasn st snsnsssnnnssons 6

1.1 AR e e reems e sas e s s s I TR = 107 TE e, S 43
1.2 mﬁﬁiwﬂﬂﬁ---a----aqwdn..-a.-....a--a.+1+++!|--r.|-|-.n.|--.--++1++-|-|-+-|.|-.-|.-|-a- 4 ﬁﬂﬁﬂﬁﬂmm i .
1. 2.1 B WFR AW 4.1 RMERTEBIE DR B ERE] A e reminossss st s s e s sessan 44
1 2.2 EBUFRIATE eeeeeeees 4,0 P ADAREEHR I Ch IR TE AL B B TE B s errone oo ntusonansanton s ss s sr s e n s st ehs s sns ne s 48
1.2.3 ﬁﬁﬂﬁ[ﬁﬁﬁﬁ“.+ L3 TR A ERTH B AR v sessssmssserssssssssssessssesssessssssssssssssendD
l 3 Hﬁmﬂ; -.I' B e e R R AR A A R _4 4 ;J'\ﬁ‘.--‘.‘.- sesmemssa nsa msasnnnn rranun AN LR R L P R P L R L LR L]

o - e ;

5.

JL#!’LM'I'EFFJH

=
e
B

T *Eﬁ!ﬂiﬂﬂ

[ &)

frﬂmm-lq-q-q-i! ETTETTe

ﬁﬁﬂé?ﬂ*ﬁﬁ—%ﬁﬁfﬁ#mm ) ‘L 2 ﬁ;{*mﬁ-ﬁm 1200mys BRI evreseresrsrmrntsmannnasisrmmnms i s ssss s sssrnener 58

1 ST A8 S P RTE S RS IR [ e eveeonvoenesoroneennns 0o 2 FABERFGLER 51 B A G AEERRATREM o orerrresrrmmrmimmississnnnnnisnnns 60
9wt AT R b et eee e v emrene 5.3 IR RN R B RIEL T A 4 +er s voreesmeroentaanes snnsit mas samcstassmmm sensesmenses G
3 EfERSG T L LT

5.4 mﬁﬁw% .......................................................................................... 63
5.4, 1 BAERTT T LB RIAI LB s eoeeneseserssessssessssanssssans ststanarssarass sessssarssssarsrse
5, dl, D BRI 1o evesss semsusssanas srenetanssnansnst sassssinsssssetitasantsa srs s re RS daares oraneninesas 64
3.5 e s s s s s s s sr s s s s s ann pes s e seenna aes s en
SR Jr il ererssesereassassesnnsssanasatss et eseas e e s ebe nh Rt sreeae naareean easaserenes s ene srssessn esr )
H* A ﬂ.'ﬂfﬂﬂﬂEMEﬁ#]ﬁ-lﬁ"""""""""""“'""""""""'"'""""""'“"“""‘?1
1.2 p1 ﬁ‘-’ﬂﬂ’ﬁ.ﬁﬂ S B MAEMHE R A B U BRI M cvvoverenasesessensarsnsnsisnsessissanssassnsoranessnsrsssases§]
L3 P2 BB G R remerms st g o 0 O i R B R LR B o ve rorererarsenesnsnsasnsssssnnsasssnenssensssssonssoners ] 09
2 I’.f’wﬂﬁﬂﬁﬁ'ffl:mlﬂﬂgﬂ*ﬁ""“""“*"'““‘*“"""'"'"*"'“" H# D: Eﬁ.ﬁﬁﬁwmﬁ“ ........................................................................... 121
2.1 TR G T A R I AR e e e e e B E: IRTEACHF O 8 45 IR AR L - e
2.2 RENMGWRE MR UATHR BRI o g b goramaneint ... O
2.3 BEREH R ATREAIIT T e T G: BKS BT B RIAT B v rvssesersssromsesssnsticsnssssusrarssssasstsssssansnssassanensness] 33

2.4 BB B EIRRUreeeeererienscsnmnr s s B He T R H R RO o evnrvesrenseresssssssssssessssssssnsnsseereesss 150
HEMP R

R

wawsasﬂ.ww.mwsﬂwwwwzﬂwrowww
dl




MEBREERE CRER N

WERM, LI T
BES: ADA34S638

REEM: 1998 7

ME £

TMENREARS RS

FTFCMf, 0 [H R

AAEfy. e

g
W@4 28700, 4 hg

367k, *3T
PRy o SEHLAG B R, B AR E A BT RE RHL. AshibED
SEAC A AL B R AT R T A PR RIBLE, Ad
FRFER T CAUE G AT T i Bt . St B A LA,
SR = A O R L RS D o 2 i P O Al A L AR A 11
AL ERERATTRR Y B MO TR SRR R T S,
s TR, R, TRARMAGRE.

MP5-ME-98-003

NAVAL POSTGRADUATE SCHOOL

Monterey, California

A Short Take-off/Vertical Landing(STOVL)
Aircraft Carrien5-CVX)

By
Faculty Members:

Charles N. Calvano Robert C. Harney
Student Members:
LT MNeil Meister, USCG
LT 5teven Debus, USN LT Thuy Do, USN

LT Eric LeGear, USN LT James Melvin, USN
Mr. Michael McClatchey, Office of Naval Intelligence

LT Kathryn Christensen, USN

May 1998

Approved for public release; distribution is unlimited.

____—_



Table of Contents

Aistof Fienmesand Tables = | ]
L isadustion _ g | (= 8
m ...................................... e+ e 4= AL —————_ < et et 3
2.1 Mission Need Statement and Supplement i == */ \$)-:I- ............... 2
Y T L rr— T -a\JJ 28
2.2.1 STOVL/Emergency CTOL Capability oo eee e emseecs e en 25
222 Adreraft Weapons Load Ot e 25
2.2.3 Humanitarian Belief Capabilities ..o es e emseens e nen 25
224 Gas Turbmne Propulsion e e 26
2.2.5 Decreased Manning ..
2.3 Derived Requirements e e e e e

251 Adr wing Mix

232 Landing Rate
3} Imitial Design Decisions

et

ER R Imprmcd Flight Deck Operations .. e 300
3.1.2 Automated Aviation Weapons Handling 0
313 Increased Sortie BAale oo e e Eli]
304 Reduced SIgnatures e e e e i1
315 Life Cycle AMOrdability e ceeccssassns e s st sasss e semss s sssssns s i
3.2 DeesiEn ASSUMIPLINS oot comme e o s memcs s oh i e me s sems s s e somsime emsem et cmen k)|
3.2.1 Integrated Computer/Communication Network .o k)|
3.2.2 Commumications SUIL .o oo e s memes e s e mem s s eean iz
3.2.3 Self Defense Weapoms SySIEITT e e ece e e eeneen iz
3.3 Design Trade Spaces/Feasabality Studies e i2
330 Flight Deck SIdies oo mme s ss e e s e emen 12
3.3.2 Hull, Mechanical and Electricall HM&E) Stpdics 43

353cimhts! 'IIEESI i'=.

RO/ |
4 System/Ship Descriptions ... 7IN= /1" ceeeernes 32

H- >
4. T Arrangements of Selected Areas }E]* .......... 52

424 Tamkage DESIEN e s e e e e 74
4.3 Ordnance Handling Swstem e 74
A3 ASSUMPHIONS e e o 75
4.4 CISR Systems DeScTiPONS oo s ss s seses s e s assssss s snits sas s s s sns ot sames et am 9
A4 ] ANBETIIE ATTIVS oot cece e erce s comas e smsms e s eme e s emem s 2 emes st s smses e sees s oam 9
4.4.2 Extermnal COnMECIVILY .o e s e e m s e emm s emmeme e en s e s s smmmmnn e 'Eﬂ

4.4.3 Defense Systems .4

4.4.4 Decoy and Deception S} st

4.4.5 Mine Avoidance Sonar ...... A aR 7 ﬁﬂ-/leg

446 Cumpq..ll.cr and Cunu'tjlunical.i.unﬁ# -[X_L_I_ N $ *ﬂz 2 (;E -[X

4.5 Hull Mechanical and Electricall HM&E)

451 Integrated Power System ... _E,‘I_‘ evees
4.5.2 DC Zonal Electrical Distribution ke,
55 Aunilany SWSIEME oo e e e e e e s aan 93
454 Propulsor SYSIEITIS oo oo et e e s ememe s o e o srn s e e s s aan 93
455 Power Analysis oo oo e e a4
456 Resistance Analyvsis e e e a4
4.6 Damage Control Design Efforts s a4
AT DIVETVIEW oo e e e eemessemes e e sme s s s e s smem s s e e 94
4.6.2 Fire Suppression SYSIeIms e e e 95
4.6.3 DC Deck Location and Flooding Concems e 95
4.6.4 Chemical, Biological and Radiological Defense Swvstems e 96
4.7 Manning ADRLYEIS .o et ee et e e e et e snne et eeen 96
A8 Welght Beports oot ce et e e e oo e en 99
4.9 Naval Architecture Analysis
A0 Body PLAN e et e e e
A2 TSOMEITIE WIEW et e e s et e s e sece s e e
4.9.3 Swetion Area Curve
4.9.4 Hydrostatic Properties at Level Trim e, oz
4.9.5 Floodable Length Curve st s e st smsnisn 102
4.9.6 Intact Stability with Wind Heeling Amm e 103
4.9.7 Intact Stability with Tum Heeling Arm e 104
410 Cost ANAIVELS o et re e e n e e 104
00 Methot iy st s bitaas << <= cm st smmnissem 104

4102 Results oo

4.1.1 Flight Deck Layout and Operations ... el .- -« 52
4.1.2 Hangar Deck LEVOUL oottt cmmms s s s bt
4.1.3 Humanitarian & Operations Other Than Wan OOTW) Support . L1
4. 1.4 Super-lsland Armangements e e 6
4.1.5 Bndge and Pnmary Flight Control and Engineenng Operating
Station{ EOS) Armangements oo [ik]
4. 1.6 Engineering Operating S@ation{EOQS) LAYoul e snss s sesssniens 67
4.1.7 Carmier Information Center(CVIC) Layout .o 68
G2 HUIDMESIEN e s s smss e e s et et e s i)
4.2.1 Signature Reduction Efforts e L)

P T T e . T -~y

411 Conclusions _§....4

U
6 APPETIICES oot et e e s st b s s s SR RE SRR AR bt s b 115
Appendix A-1 Friendly and Hostile Force Structures for 5-CVX Defining
SCRTIATIO oo oeem e e e e m s e e e e e e e e 116
Appendix A-2 Seenano Mission Analysis and Required Aireraft Sorties for 35



FERNEEARBERHARAN

(/ INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

@ =fHl

BRI ERIRE : FHHSESRES BIERIASRIHAR

GrAns |II|IIIIIIIIHIIII

HEE— LASNRBERNSRUBGFTENM 24" P R

SRES  EIRESHEELSHINIEBHAT 1718 jﬁg@;gg’:ﬂj

HRES  EARSRERIES o7

HIEEN  SMEEE TERS R 837 e

HREE LA RPIR SRS 728\

SRS EARELEM. IRIEREESRISISEICS 93]

BEIRREHIEMRIRITH
2001-10

ESR—IRRAESS | ERRINERS




dg FEREREAEEHRF

INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

BRNEGREAETER g

O EERARS--TIE/£=/iE1THIRE
MERXER. BX. TEE0sTHIRR.

515

Il

(EESERTHE. 5%
R, BRI EIRR
% WIESET

R, KL EE.

REGRES, ME ; TiEIsiTesiInErE
B, EXRIT , IR TERARINRSG
AR .

295, #0)ll. THERsMIEEIRA,




LOHAP &4 AT RRE. A e

y

REXN. TARL-TRA=ErEkt

£8: ADT030

REHS: 190E

HRE%. «

HRS</AfaSHES: DA-28-043-AMC-01043

i, EENS RIS

e, ERRETAR

Bl AT

g 35, 23K

Bk ik 531

WA ARSESNA— e FREEEENE=TR, ERAI. BEAR
MEAARNEEH R, SIERE, Birted. BhOM MR HRHER) £l
MRS, FOLTEERNERE, MESETEET T,

¢

.2 . —— o

10 B B oo s sssssssssssss s e s ¢

]




AETREDRARBIRAS B %

g
REEN. THRE- TR~ ETERE.
£5: ADA2I276¢
k&0 100345
WAEH: FEFE L TR MARA SR

MBSSRRESHES: N00014-04-C-6000 i—&jﬁ '_;J
it BEEREERE e e
N 4 E?kﬁ’n’r?ﬁuﬁ ...................................................................................................................................... 18
RN FEEFTRIAD TR
B L *M%ﬁﬁmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmHu
il M, 47 AL BBE s B
. ) ) L ROV B e 28
B%: Bk, 5t o s
pEtA: TREFRESIRRAVERETETAEN. ThER W e MM 30
SRS Tif, SR MR TR GRS T 445 .‘“ﬁﬁﬁﬁﬁ --------------------------------------------------------------------------------------------------------------------------------- ?“
S-HRTHRGHIERE. FOONRIRE, RTUTRES. BT, :
STA RTINS, BISRACRANA. FERESATAT _
. 52 BEBIRA o35
33 E&}%)\}EE .................................................................................................................................. e
o



1/ FENEEAREEHRH

INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

TIC
BRMNEIREAETEKR g

O IR S
EEREERKE , RAFERIE

- RHREHERRIEX , (FAIERER.

AR HIRNERS.

- BAREPD MIRRIRIR STNERS
5|5 | R ERENERIMREFEERRESHNER. RE. BiEFER
EIR : ERARRIEE. BRARE. BEVHSIEER. HERPTERMR.

516 AR TIF5emkiBiR. MEO. HEERERE. T—F

BT ERRY TR RIF0EE,

<



ETSHERENRXRAEN AHERBEAHF

BEHEFEES (2006.1.30—2009.1.292 .

+ A matonel Wutsoratry of P LS. Dy tvwent of Ermergyy
O o f Cmrigy EPScuarw y & Rorwanside Loty

FERE. HAEEHRE GRS EREE = Laboratory
#E8. NREL-SR-3420-43191, G
EFEEHIE: JNEE, " :

High-Efficiency Amorphous« Subcontract Report
HEEE: e 3 NREL/SR-520-43191
NESE ARESEEE. DE-ACIE99-GO1033T, Silicon and Nanocrystalline« May 2008
EEER. EETESGETLE, Silicon-Based SolarCells and«
EEEl. STSLAEEASEETELT, Modules
EE: o

Final Technical Progress Report +
30 January 2006 — 29 January 2008 +

g Tl43. J|E-
AES AT ERARERTEL IR T Fa-5iH. 2a-8iGH. a-5iGaH

HESHU=SEESN, ERET FRMNERER ST ShERT118 MWEES. #4
hBdSELEERERNTERTETH. EESF—EENT R, oEEs szn?e‘iféggfé'vﬁﬂgdc )
wEEH, S0 EERE. FEBEEETET. RESSAES LT IEERMAENS Troy, Michigan ..
He i) EENEEEETHEACEEENERNEFEA. 0= 8F, Tate-SiHA §

s-8iCe HEHS#ET 2, )EEFHM- 5 HM-8iGaHARFE. i) HEFUHAH
EETIHFHHHAFNEREN. |

L s operatod by Midwont Ressarch inatitise « Battelie  Cortract No. DE-ACI-99-GO103Y




J

PFERHERAREEHNRN

TI INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

Table of Contents.,

FEKPHRE

133, Pepine =ffect on the materis] =ty -.--- SLHaularoeua ................... o
2. Comelation oﬂl}'dmgm dilution profiling with materisl strocturs and zolar call performamcs

[F¥]

:é%?l%‘ﬂ%}ﬂz

& Iafge—atea =54, H/a-5iG=2H'a-5iG=H triplajunction and 2-51:H'nc-5{:H dovblajunction ..
BAE TELLE e 1.

| — — [




70 IR K S RSB E AR B R TR SR: 2000 SE 5548

WERBY, HOARE SR - 1] 5 SR
#&ES: DE2010972310

REER: 2010 F

T H &7

B ERSERS/HRKS: DE-AC05-000R22725
FICRAr: LRI R E 0
AR, EEILKE LY

B AT

PR : 0% 1k T 20094 R el () 07 € S HE A R 4 AR o 1) UG 4
IRELES IR S, H il BRI A AL R D 85 B0l A 0L 7 1 44
(o) R [0 2 R R R R HETh R TH A2 1009K U, v 545 L2 0 o 3 ) 37 76 S i3
AU RMCIR GBI RHZ AT, PEREAN S T RE, BLAERF 700 45 R R WHCR 4l v e
(it SRR Y . AR TR & SR R EERE, vhe THEEEG &
BHABAELERAER A 5, R0 T IR Bl i O A PR G K B R i it e

ORNL/TM-2009/313
OAK RIDGE
NATIONAL LABORATORY
MANAGED BY UT-BATIELLE
FOR THE DEPARTMENT OF ENERGY

Design Study for a Low- Enriched
Uranium Core for the High Flux Isotope
Reactor, Annual Report for FY 2009

February 2010

Prepared by
R.T.Primm Il
D. Chandler

J. D. Freels

T. Guida

G.llas

B. C. Jolly

J. H. Miller

J. D. Sease




o

Tl INSTI
|

CONTENTS

LIST OF FIGURES s
FOREWORD ...
OTHER. REPORTS IN THIS SE
L INTRODUCTION ~ e,

2. REACTOR ANALYSES ...
2.1 Reference U-10Mo Fuel DesIZn ..ot e ettt st e
2.2 Transition Cycles oo
2.3 Improved U-10Mo Fuel Design ...

2.4 Other Studies oo T
3.1 System Description ..o

3.2 Coating Experiments ..o, 201081 1%
4. STUDIES PLANNED FOR FY 2010 — i

2 R HESS T

APPENDICES
& _The Rolged COMSOL Toward a Low-Enriched Uranium Fuel Design for the

High Flux Isotope Reactor ...t rs e e st e e e s et e D
B. Statistical Considerations in the Determination of the Adequate MNumber of

Irradiation TeSS ettt e e st s n s st st e sttt et et e DD
C. Examples of Similar Statistical Studies ... e 23




1/ FEAEEAEET RS

Tl(/ INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

| BRHNEGREAETER g

O &S
5|5  ERSMPR. HHRENX. BRI, 7Tk, KBS, FRiEIR. iR
EIX  KIRERRESEEERHRTT A, RRAAFIEFURRER
HFIREEREN A XS . TENARIENSR.
1€ | REEARER |, ICAARAN. EIF~R , LIREFEREE, L7
EWNEFAE , AILPNAFARIVER. # , RENARIR.

I

|

-

.




1/ FEREEAEEFRF

6
Tl(, INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

SREE UTRZETEREEAEM: RERE.

EHER: BERS

R&5S: ADA492235¢

REHM: 20008

WH&H: ¢

W HR S SRSAERS: FAVIS0-07-C-0040¢
FLBfr: EEFIMTI AL S
REEE EEFHNEEREFTLAE.

T LT
Wil: 73 2BE
Bx: Bisk F1pe

MERLT: RERE TH UTHRSETE WTSRETT RO R A R
WERTEH (EAW) BRI HE TR AR TR REATUESE THETT LM HE
mEIAEEEA T SEBET RO A N EiET4Es, S TREHETFRTHE
[ 43 B T 2 641 B (A S AT B 0 B (R A AR S A4 . IR T RN E AR
TRERCSEFTEREREETMETMETEEE. WHIIAT RETIESS
FHEERREN 0 HE TR 7. SEnakER. L EENPLerEsE
BTHPLRELRS, EeuBHERERET RS RATFETERTHETH
AR, -

M
M

Analysis of Plasma Communication Schemes for+

Vioss Scientific

Hypersonic Vehicles: Final Report+

A

H
D.¥. Roze, C Thoma, and V. Sotnikov+
A

L A

L A

i)

o

February 2009+
M
o

Preparedfor:

Under Contract:

Preparedby:

AFOSR/NE (Dr. Arje Machman )+
875 Narth Randolph Street+

Ste 325, Room 3112+
Arlington, WA 22203+

FAD550-07-C-0049+
CLINOQO2AC: Final Report+

Woss Scientific, LLC

418 Washington, SE+
Albuguerque, NM 87108+
WWW.VOSSSC.coms

(505) 255-4201+

H

A

VSL-0832¢

Distribution Statement A. Approved for public release; distributionis unlimited.+

20090429214




J

q:@ﬂ*&*f‘-u»mﬁﬁﬁ

TI INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

Contents+
o
Lo EBEE0AUEHOI ... oot ees et ee e et et e e e e e Rttt 4. L vttt O 4,
II. Electron Acoustic Wave Transfommation. ... 6. I m;;:n ;&E‘gm .......... 6.
A, EAW to EM Wave Transformation at the Sheath Boundary oo 7.
B SchfiomSet 1, A A EAW B EM BIREE e T
€. Mumezrical Evaluation of tha Transmitted Powar... AT
III. 1D Anslysis of the BaComm Schama ... oo 18 .
A D SIULEHOIIE ..ottt ae et et et e se e 1.
B, Parametric SIdias. ..ot sttt s s .
IV, Commumication via Whistler WEVES. ...t 43 . )
A, Excitation of Whistlar Waves v a Dipole Amtenna. ..o 43 ., IV, EEEES. / uﬁ%i&iﬁiﬂ __________ 41,
P T ootk W sagnemesase el 5.
€. Disparsion Equation for Parametric Instahility ..o 30 . B BASETHE VLF RAHENEDARFRASE TR o 49
V. Discussion and SUmIELY. oo 5 € BEFESEEEE 30.
ACkmoWlSdEmmERE. oo 59, V. iFiERES .
A, Numerical Caleulstion of the Transformation COFEIENt ...ooocvoooserrsceermseeenseneensenesrenees 59 . BT
B.  Ambipolar Diffusion i & Crossed-Field Doda ... 63 . A BEREEREEARE oo RN 59
TR T T 34 UG+ QOO 63,

! EBFTTRIR e reemmeermeees e erece e ss e sss s £ SR 70+




YF-22 X#IEREIA Y ITIERE R

REER: BiEHRE.

RES: ADA434400¢

REHM: 20055

WHAHR: «

WHRS/aRSARRS:

FHB A ZETFEPHNESIEHIRLEE
AEPL: BRHERELE XE-DTEESLE
i LR

WE: 2037, ETEEY

Bx: B3k F20he

MERT: F0E A EE BT R —FERT NIRRT VTE TSI
ihe ATOHRIRE AR HE R T EHIR 30 YF-228  ANRNR R (28T A A
FiEMEt. MRA TN, EERREEE T, RS R EIEHERE,
THEFEREFT T, BT 8iah) “HEE" RHNEERS “WEL TEAER—1
EHHAMERAERN TR RENETOT EE FeRE AR SNSRI E
AR LT SRR A R R B SRR, AT EET A A
IEEM IR M MRS ERIE S, IEHERE TR R PR RN ER
MEATHHERIL PID (Z40A5)) 5. SRR B iR — et AT IR
ET{EZ AR EITRRESD B — e — T ER TSR T

WEEEPTLILA FENA =R LTI, ¢

FERNEEARBERHARAN

Yo
y l l(, INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

o
o
Final Report-
Development of Formation Flight Control +
Algorithms Using 3 YF-22 Flying Models-
+

AFOSR GRANT F49620-01-1-0373+

Marcello B Napolitano, PL Professor
Department of Mecharical and Asrospace Engmeamgs
West Virginia University+
PO, Box 6106. Morgantown, WV 26506/6106+
Tel (304) 2934111 Bt 2346, Fax(304) 2936685
Email Marcello. Navolita@mail wyvu. edus
il

Subritted to: +

Lt Col Sharon Heise, USAE, PhD+
Program Manager, Dymanucs & Control, AFOSENM +
4013 Wison Brd Foom713 ¢
Amgton, VA 27203 ¢
Tl 703-656-7796¢
Emal: sharon.heise@afosr.afmild
#

Apid 2005+




J

PFERHERAREEHNRN

TI INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

|

w6
47

FIE
51
52
5.3

.......... 54
#_ 'lfh.‘:.‘ .......... . 55 <D NERE .
................................. . 5.6 mwmﬂm....
. TBL BRI oo et ettt ee s 87,
. L. 5B BEEEIERTEER oo 8.,
. . . . 563 HEEBEE. .. BB,
. i 2= Zll =0 HH - =t W B Tl EREE e . BE.
_ LI 1V To 4 SR 57 HEEERE .. R 89,
5 REUESEITE o _ 571 EEEEEE . gﬁl!*; *IJT:',% ........ 3.
£=T NSSFEF. .. 572 ABHE... ettt 89,
EREE e or T L . R Lok .. DN 90.,
30 BT T e 1%, BT HITE BB B TS oo eees e 91,
311 RCEHF. ... 19, 6.1 THITHEME ... )

311 HEREER 61 HiTHR{ERFITE

313 HEESES. o . 6.3 GPREETWIT. .92,
324 ESESSEES (CDS) . 24 64 FEFEWT. .94
33 EEEWEWEF o L 6.5 EHHPIDET . .97,
331 HIEHERL (OBOY BB e 25, BB IR I T e 98,
B3 Bl B et ee et es s 30, 6.7 AEESEES (BE. FEEEEY o 100..
3133 BEL@HES. 34, B8 BRI AT sttt 104,
334 B i, 40, 6.9 THITA HITUIZE oot 106.,
34 BiEzE ﬁFA;:e*J‘QVI- 41, B0 BT ettt sa e 107.
B BB R oo e ettt 41, B.I1 T, T ettt sttt ettt 108.,
FEE EiEsEEe .. 4 6111 2004E6ABE HITRE ..o 109,
41 muﬁmm ................................................................................................................. 44, 6112 20040 B2E EITIED oottt nin 115,
Lt 45, BI13 200410 BTE AT oo 119.
421 PEESEF.... 48, 6114 2004810 B6E MITIE oo 123,

412 EEEEEREI. .50, 6115 TWMEELEEEE . U 127.,
423 BEHLEEIRIT ettt 34, SRS Z— L),
424 BUIPEEEIRIT ot 59,

43 WVU YF-I2HHI eSS ERRE . B3,

44 BT e BB
441 WELE HFE . BT
442 BELM. .o, BT

435 EpdEsiEgs BT
B30 BRI R BB oo e 68,

432 B E R I et 71,



Gl
TI

FEMNEERGERHARAN

INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

BEk FEIREH

%




FEREEARBERHARAN

Tl(/ INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

| BEIREREFEAT g

BIHE
FEKE (HEREREAN)  HESHBINUEEREE=E , FEIELR
RIESREHER. <8, —.
RABHE
FERNEGINAE  MEHRIREATICARERE. =8B, iEFHToHR
VA, bR SR RS TiniER M. iSRS, HILMIERIENIERS R
FXEAR.
BIREE
FERHSHNERENBEREREESE  RYHFEREAZS , SIEFP
AR, NBFREXIREANES,




1/ FEHEEAEEFESR

Tl(/ INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

EERERERERI

O H@ : RS RRSEHE , InER=E. & , FHERLSMW.
O 2% . REBFNEE. B , ERRRESREENAE | REEER

2INHE

HalE RSIEE" EBANE.

HAEE 06 BERSES ., SREER  INSSREmhk,

o 0 24 : RESETRAER , TR ATTR R TR S,
BINEHE

O {2 : HENHRAREIENERN. Bk, SR, SeFHTMEENE
SRR EICRENFIEIE. FRE HEREFEEMNENEERELRE.
O ki - itk EE5]. B (IR ) BF. REPUFERIRSS

BEERR.
O BHiX : RERENBERR , BXSIREDHRS. RN , KA
HFRS.

OEFRSS MR SPHETMRRZE , NS alREIRESRMMREE.

b BENHEERRFS. BFRIEEFREE.




: . PREH 1R
B36952193 — 2007AA091704/ - AF . | T

[

B

& pE:  2013-08-10 .




B36952193 —— 2008AA09Z108/01 I AFF3 e

+

Bl IR &

+

R H 2 R 1=l Vst i i ;
X% F M sesithl .

& F B . Eilk% | REEWH ”
[ & & Bt 8l 2013-08-02 4




- . HREX

ZKT-4 'f REEHI RGN RGP HIR B b, DR BN EfizEs). Jf
s RUHGE & S KPR S (S s LA BRI Talf5 8, X DR UE TR0 AT 55 A 54 3
SRR ERAMER .. BNRG M L MALr RGdk, EAPL REG02 T8 PC L,
HERZD) e R LI (55 Al Bon. FAERETED, REREEMFmREULR
Gugsfa SR L. M RENBAIRR, ZIRALENRGHZOHD, K
FEIjHEATI B A S FRA LS 5 RRBCIALEE, iy ket A T I [a) 55 1 A2 A
WahFDhe. b P RGOE I B DS s .

ERGEHIWERIT, T AISERISEIR ARG TR, RUERGRIIE, LLUE N F A AT
FSHIER, RGEUURNAEANZA, KA, B Trik. K, TP
Windows 2000 A{E £ 48, Ll Microsoft Visual Basic 6.0 AR V6, REGHRE AL,
PR B PR Atmel89 F 41 89C52 A Hl, FRGUHEAF HLEK ¥ vh KA N AREE R,
HEEFI T gmfEEiAR, R4, Mgk, HIR bR % EmpdArE, SHREFEH L™
R RITHIE A, RS ORAIE RSB n SEPE R e .

Il & i

B Ot il S

A 5 o 5

7. KITRB: TS, BRES. Sl R

—~ B —




FERERAREEHARAN S

TI INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

7372’%:

Ert N wwm aw Aok Aol 1 s s sl N In N 0 Ade wdoe 230 w2l o X ¥ WY L . whoe Lol 2ite 0 _ 0ol cul Al v ) wpvs @F | . cess Tx=. "~

sty
541
p ;
BA jeiermemr g s Lonpmos hacgnatipe b byl A e b 1 B ek B an S byl B g R o
o 3 SRR LG, BRI kIS EEE 1R
wop| HERTTHHER, REFERMER BgaRBniy] METRER. kaingx
oy | RELY RAEGTNEUE ARG THARE. BYE—E (SRERELERAY
Th| EER, MRTRAERTER, R TR NEE RITRAEE i RS BE E
1| FHERNEERIREE, TR TR R R BT A A RS R
7| W, FRTRE N EARANTA RAE S RGERARAL, BFTH
| MEEEHHR SRERBHARA, RLCETHHR HRNNIARNIT RS

. %ﬁwﬁi

E ™ $ Ty r.| = I 7 7 =




H =x.
e B B v | | AHERERR
3N AR o s snssrn o s s e e s e 1¢ *ﬂ%’%
BB RGBT B e 4o !

2.1 A TR S BB T K R R e 4
21.1 @{#E‘Jn‘hi&iﬁi&ﬁ? . . . L . L v
2.12 ¥EHFR sye
2.2 sEffE DO At Pl H
221 MEE B B FRGUMEER ccocosssnvnmsmsssninsasssssoss snasssse s isiims i s 35 aS354E 434 BB g A SRS 50
222 REH IS A D= = ErIB U)o 2 2 =2 USSR SRRSO 6.
223 {kiﬁﬁ A 3 7K*¥7£§.iid§'§§i§%@ ..................................................................................... 6«
23 EfiEKEE E 4 %ﬁnﬁ?jﬁlﬁ?%@ ............................................................................................. 7o
231 {28858 B s iE#ﬁxM@ ........................................................................................................ 8.
232 RiER D o O o= 1 (T 9u
:'3'; ® %%& B 7 Haiwell E 25U PLC EH Lot 10+
ol : BT 8 AT EERIAR .ooooveooeeeeoeeeeeeeeeeseeeeeseeeeeseeeeeeseseesseeeeesseeees e eess s eesseseeseenes 10+
R RIS (=R e = T 11
3.1 FHHEPTR BT 10 3B B I R oo et s e e e e en e ee e eeeaees 12¢
3.2 RFRBB BT B 11 R B BT B BT B oottt e et e e e e enaaen 12+
33 BHFEHH 2 B2 % kB = [PPSR 13+
4 ERHE RB. chl. B 13 FFH L ST o voveeeeeeeeeeeeeeees e eeeeseseseseeeeseseseseseesesesesesessseseseseeesesseneneseenesseseseen 14¢
4.1 2HRETEIE | e 1 14+
42 BEFEEMA e e 15¢
43 RFEEMM B 16 BB ITIREL . ommnmmmss s s massws s 15¢
131 LS B B M A 15
432 EdiL B (80P RIIBTRMEISIBINE Y i nissn s 16
5 @ B 100P-BYS-CAB WMERRL...ocooninnmmnmmnnimiismmmis i 16+
......................... ATl ,
W2 A CDOM Bz B 20 ARG SEIDRMREE . cvnnnnmmsannnnnss e 17«




“og FERERREEARMN H Vickts

INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

|
|
HE KM LFFEFS. | —\

| SO, SUSSURRRIR, S
BT s o s A A e R B % SRR ST
S RARNAE I i S L S

1) BB EGMAITATE ... 7

2) BN A I ERIEBATISE ... 10

3)BE T EFENRERINLESHIN XML ITHRSITFSE ....... 12

4 ) BRTAPKRGHNENMERRMUISE................ 14

S)MRABHAL,THINBMKXIZEMS AT ......... 15

—— 6 ) TMECIEREINVIR.............ccaeeecneeeaaanen. 17




FERNEEARBERHARAN

L INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA

| EEIRERERELT |

O MR Es5IS5883. £FERD. SiedEaFe. "sIF" . "R
ie” AJLMEATEIRE , “"E@" . "IEX" FHEAAEFEAEIRE

BIHEE pgyrhRER AR . AR . “IRE (RS ) B &5
HEEHE iR, i¥H "AAR" =% "PIRE" FiaEE.

O SRS NPV RERSRAAZTEHENRE , FERIRE
BINHE

(R ) MS5(ER.

O S5IS5afa LA “sIE” PiREkSIENEIRIGE. SIS EENRE
KiARER. B, BE. SX. HXTXABATLIERR. HFRIRE.
Bi&. ERRT. MEERSE. BARMUK. HRAE. HARBErR. %
Aigtxr. HRBE. BRABE. AL ESFASULAEILMELHRE
2, 2ieFRMETICIE,




Dlll'

1 !mnh%
BHEIRREM T KA FIGET 20 #EE 50 ERYHE, JNERHEBEELR

F....... REXEEBAROHRET 20 L 50 K", ... .

EEZFNREMANEEKFENSRE, AIAIFER igjiij?%ﬁy
- - F T R B SRS AR R R E HE E AR R IR L —, B

A R &R BEKAR R SRR TR NA DB R A A 4R
ﬁﬁ:%ﬂﬁ%ﬁﬁ%ﬁt%L%%H%%ﬁi@ﬁk%ﬂ%ﬁ%%%ﬁﬁ%

NN AR AN,

ﬂ%ﬂn@%UTWﬁm ok

(1) BSA A SR D) R BEL il & Jo RAE

) . \\Ti\___
® HRARE

60




BAVEAL YR AL A5 1 BB AT

ot
R AREL ‘nghi

RHFFEHLI-B-N-H. Li-AI-N-H. Li-Mg-N-HHI&BEEZSMEESES
ER, RAFRETHIETE. RS . SHNEEMEXZNHR, BrTE
SEEARRIEENE, . .

53
A

B, #—PUE T EEeETRIIEEIERE, RIHFIH T HE
BEEELIS0CEA . MEE>SW%HILI-B-N-HE B R RN E TIEREE
140°CEF « RS E>4wt%HILI-Me-N-HA i E S AR, . -

=
=

tn

ZEERRERARTU R AT /5, mEHRE AT ERRERS,
R EAAEE, SROAMERLHE, TUHESHBEK, -
AT AT EESE. WA FESREEIIEE. HR ITESH
BEREREE,

/\
0 Zt H =2

ENERAERE, MREFERSE I EME. BIRENRES =%
AR TH—PUENEZ . BUS RN TIEE ST EMRIZIR A EL
A — BTN TTE, e

/&

i

61




FE &

TIC wsriure oF scie 53 WA ITCTIENBIE O «..iiiiosinisetiofoinponsasmestisnesniitipsnonnonsss AEVE TR |.... 1
I | - RO E AR . R R AL e AT e 2
. BHFEEEM; Y Q-2 = RSP Sny. , 3 VSCREEP ORI RIPR P 2
l. K ‘ : ‘
| 1F 312 BB EE S 40 M 27
|

3. CHFEIRBEA R EMFRBPRIRR. ... .o, 14

A
=
=
et
=
RE
=
-T‘).
&=
=
=

F =

3 =
Pt
4
o
=
=
JHE
ﬂ.
o
RE
pl
=
3
=
=
&
=

o>
b
S5
J
>
\

=

. WIN MNONCALTERNT I PP VLT U L TH Jcccccccssssssssssnsssssssssasssassssssasssnsssnssssssasnanssnnnsacse B 1 -

4.6 FEMBF RBERIBHE WML ...
4.7 KA1 UL CFD 1/ ¥{ % FMT 3&iE




J

FERERAREEHARAN

Tl INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION OF CHINA




