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DODD 5000.1 Defense Acquisition

DODD 5000.2 Mandatory Procedures for Major Defense Acquisition Programs
(MDAP’s) and Major Automated Information System (MAIS)
Acquisition Programs

DODD 5000.2M Defense Acquisition Management Documentation and Reports

AR 70-38 Research, Development, Test and Evaluation of Materiel for

Extreme Climatic Conditions

(A7) A AR US. Army Publications Distribution Center, 1655 Woodson Rd., St
Louis, MO 65104914 9443 5+ At})
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T sa A FAA A8 24 Pzl (6.2% FE)

STANAG 2895 Extreme Climatic Conditions and Derived Conditions for Use in
Defining Design Test Criteria for NATO Forces Materiel

STANAG 4242 Vibration Tests for Munitions Carried in Tracked Vehicles

STANAG 4370 Environmental Testing

QSTAG 360 Climatic Environmental Conditions Affecting the Design of
Military Materiel

AECTP 100 Allied Environmental Conditions and Test Publication (AECTP)

100, Environmental Guidelines for Defence Materiel (under
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AECTP 200 Allied Environmental Conditions and Test Publication (AECTP)
200, Environmental Conditions (under STANAG 4370)

AECTP 300 Allied Environmental Conditions and Test Publication (AECTP)
300, Climatic Environmental Tests (under STANAG 4370)

AECTP 400 Allied Environmental Conditions and Test Publication (AECTP)

400, Mechanical Environmental Tests (under STANAG 4370)

(A7) FA AFES Defense Automated Printing Service, Building 4 / Section D, 700
Robbins Avenue, Philadelphia PA 19111-5098°1 4 44 4 At})
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ANSI NCSL 7540-1 General Requirements for Calibration Laboratories and
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T A EE87] T (ISO) i+
ISO 10012-1 Quality Assurance Requirements for Measuring Equipment -

Part I: Meteorological Confirmation System for Measuring
Equipment First Edition

(7] EA A}E-2 American National Standards Institute (ANSI), 11 West 42™ Street,
New York NY 10036-800214 4<+& < At})

24 $4<€
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a. 7F& Ald(Accelerated test). 2 A AFEA] dojd Fo2 oAy 74 =€ &

A e A7) AHZANFS 47 2 FA , & A7kl o

gto] TAE @74 A AE ESA7IES AAE A

b. 7t& Al¥(Aggravated test). 3ty o]l =S FF AA AHEAIY FEHET
S Sy gARE AAE A9,

c. TH¥ #7(Ambient environment). ¥ FEFS F4 F7IU VI wide 5AHS qf
A

B 9d w4 (L%, FE ) 27

% WS (Climatic categories). w%°| Z&, BT % Al A9 F e AA
=

Y. AE, 5 C, % C-L 29 C-1 #=

e. AF /NEAH(Combat developer). &, g, #4%F 428 TA8t #Tost= FAF

AE 7,
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A Al 4k (Critical threshold value). %2 “d5o] @AA AstHAY F5 A3
v 2=Xx7F 4ok 374 ¢
T4 od & (Cumulative effects). 5% THT7] 5 874 S8 TFAA 2}
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MIL-STD-810E

2000.1.1
CE N
¥ C-1. 7% 27 2 2%, AAF, JUsE 457 29,
As] =9 =4
NE wE d57) LR A et
€? (°F) |W/m® (BPH)® %
32 ~ 49 0~ 1120
TeAZ (Al) ~ ~ 8~ 3
e (90 ~ 120) 0 ~ 355)
- 31 ~ 41 0~ 1080
12tk (B3) 88 ~ 59
e 88~ 105) | (0 ~ 343)
ol A 3 =0 o] o] A
E;(OL_ 3T 7:|‘/] E'_ZO 76]13]6‘;}' 95~100
gy %2 (Bl) 24 (75)
meE PRA =S 26 ~ 35 0~ 970 _
I - N 100 ~ 74
%2 (B2) (78 ~ 95) 0 ~ 307)
30 ~ 44 0~ 1120
7] 71 1L (A2) B N 44 ~ 14
(86 ~ 111) 0 ~ 355)
=33 A -19~ -6
FHe 2Rk w3 24
M (CO) (-2~ 21) B
X Q. _ ~ _
R 32 ~ 21 Al [
(C1) (25 ~ -5)
—46 ~ -37
A e A& (C2) 7w g w3 24
1 1 (-50 ~ -35) o e
EX) 29 (C3) o Ang | xs =4
(-60)

- w [Sv]

Z35 <t 7]EZE Quadripartite Standardization Agreement 360, “Climatic
Environmental Conditions Affecting the Design of Military Materiel”¥ NATO
STANAG 2895, "Extreme Climatic Conditions and Derived Conditions for Use in
Defining Design/Test Criteria for NATO Forces Materiel’2] 33 713 W5 yERd
=3

T #OFE 77t A5 AHS F S92 F5/44% A5oA FEstaith
BPH<+= British Thermal Units per square foot per hour?] ¢Fx}o]t},

RHO A& 37 %9 TAE mEY (Z270x 4579 45, 8% RHE 32T
A, 3% RHi= 49T oAl dAysk))
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22D
=& DV

4 C1AA) AdY #EE

a. ACHZ%H(AC-coupling). Az golA ACAZHE A7+ o]8d EgolxoA A& F3
T ARE AATS v M5 E fxdse o, "4*]%1-"4 HA4go 19 FAEIE &
Ao ofd = a-tAE W3l ACAHAZE HAux o dubdgow b A=
Aol S5 sHol gl7] witol ACAZHE “eolth

b. A71A4= 34=(Autocorrelation function). A 7F¢] ?:L*’F x(p)ell thste] A7) AH 34
Ru(D)= T o] sl AZF T &<te] o= Ageojsio)

1 ("
1) = T
R o (D=1 fo x()x(t +T)dt
Hit Rl 7F TS AIZE t9] sl Ru(r, HE a3 2ok
_ 1
R o (1,8) =5 fo x(t+u)x(t+u+7)dt
o]= B4 d(nonstationary) A717¢# 3+ JHE ZE=T

c. Ar|z=#EZ UL F(Autospectral density function). ZA (l211H) Y ZZ A~

{x(©)}ell 3l x(t)e] #3 Fao WM tpS3} o] Fo]xit}
T A
X(f,T)zf0 x(t) e 2fgt-oo < f < oo
x()e] I A7 ~FEY Yrs oS go] HojHr}
S o (D= Lim -LE[ [X(E,T)?] -~ < f< oo
Etx 7ldigt dzbtelth A 3= ng Zh7be] 2ol Tel diste] x(e] A7]|~=Ed
U shapo] AWk A g3 2ol {3 FEel Wsle] Hrow Fon
Gxx(f)_J?EUX(fT)H 0<f< o
o=
zazAAANA, Aol T /MY dIz=E A G dudsle] ~HAEYH FHAS =
A gom T2 AMAYS “THSY YR TR A2 &Y AREE 5T &
ATt 7IEF Z2 AN FAd e T dYdA AHoH Aed F3rR V|2 Foa
Fd FALS AE (convolving)sh= FukF Gl A o] 4 ZmA4o] At

d. A "2~ (Classical pulse). 0 < t < T < oA p)d s Hox+= dr|x& 3
EAIZE o], 1l s Aduy) AMar Azbe, 2] 33 I3RS e fE 27
3 JMES zhe W A Al E 93] JEHE 2t

1) &2l #&olX otLg &<, 0l OlA JIE “T'"= 0 < T < oo HLQ KF&tst Al2t2, "F'e 0 <K F < o
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2000.1.1

L2 D

e. =% AloJ(Combination control). A A2l IFEAlgolv} FHAhAFo thH|dt PdFH gloj=
=4, 18" A8 2F9E] FES WEAE F RS SH Aojet @ A AdE
235k 2s Al Alo] g 23 Al FA4WE d9 wF5E 78 SEHS AEA
Alg E5F 74 SHEelA %thdfj} Ax8kA oy w @ L SH AoE
502 AMGSIH st Fubol A AZe BEAY AHER] FEolu HAAY A
Eq FFol 24T & A

f.  wAFF 4 (Cross—correlation function). A1ZFe] &4 x(t)<} y(t)ol tishe] wxp g3
T Ry(De a3t o] Fdst A T &2ke] Jdo=m Ao,

T
R, (D= [ x(®y(t+0dt
Hit Ry (D7) EgE AIZE t9] &8 Ry(t, )+ o2k 2ot
ny(T,t)Z%fO x(t+uwyt+u+T1)dt

o]+ Bl 44 (nonstationary) W24 g FEjES zhe)

g, WA~ 5 H XA

2] W% 34 (Cross—spectral density function). B4 (l219) A
{ 7}z bl

y®rel date] x(Hsh y()e] #3 Fo e 2
X(f,T)=f0TX(t) e 2rfigt-co < f < oo

"‘]E
2 {x(t)}e+

T o,
Y(f,T)=f0 v(t) e “2Ffig—oo < f < oo

x(e vy o] ¥ nAAAEY] W e vhed 2ol Fojd

S (D= Lim —-E{| X" (1, DY, T)) o0 << o

T ng, Z7te] Aol Tl diste] x()e y(t)e] -3k w

e g o] 3 Flo WMo Pitow FojHu)
0

Gy (F) =n¢ Z X (£, T)Y,(f,T)

=R AN, Dol TA MY ARES A Gely Axdste] 2MEy FAL 2
0 & gon e ERsel AuY Tz 48 4FEE I &
Tk et LA A Fus ol Ao MuE LR B s

d FAS AEY(convolving)dts Tk J ool A gz A Aol Ut}

h. DCHZH(DC-coupling). AZAH oA DCAHAZHLZ Azt o]g Eg o]z BE A2
FH4 JRE WEFS ouadn. A5 OAgs e o UADst 346 1o} WE )
Autd oz AT G

T]
glom oz a-txd W3y = DCAZH Ao 3o
AAde A5 FAFE ol §l7] wEol DCAZHE %

i dyA Ar|A2¥E" dx I (Energy autospectral density function). 0 < t < T <

oo A th5o] 3 Fejol wekel] oa] Aoju = A AFH o] x(p)ell whshe,
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== D

T o,
X(f,T)=f0 x(t) e "2 gt-co < f < oo

x(t)e] ksl X A7) AHNEY WUn = theal zro] Fo] Rt
L T)=E[ |X(f,T)|?] —0 < f < o

L, T) =2 IX({,T)|? 0 < f <o

FA% Lodf, TS BAE 2ol7] 915te] nell @ “571 A7 AF A x(09
A7 FEe AN FE Ak AR AWHOR Foj7l P AAYL AolW AT
oY PPz 1FY Rolth TEAYNA, x(VE A FAN A=Y ohs
g Agel RE Fad oUAE TR

AUA watAAEH Wi 34=2(Energy cross-spectral density function). 0 < t < T
< coof| A Tho] {3 Flo WEe] o] Aoy = Al g AlA AIZE o] x(t)
o

T .

X(£,T)= [ x(e #fat oo <f <o
T .

V(D)= [ v e P ta e < I <o

x(O2k y(O) o] ¥ oA wxAdEed W= = U5 Zo] Folxinh

L., T)=E{| X*"(f,T)Y(f,T)} - <f<oeo

e
5

=

rlo

t}

o

= 7HEE 9 dEE ngoll E FAE el o] el I FA
A

Ly (f, T) =2|X*(f, T)Y(f, T)| 0 < f< oo

FA7 Lo, T)e Ax2 Zo)7] 9dete] nel %
ynel A% BEe AN FE Uk AL dnHow 2
ARE oY g 2FE glelth ZE AN, x(09 y(DE Azt dGA AEY

A et

S

= Fu4 &5 34 (Energy frequency response function). 0 < t <
Aoy A] A A~HER] AR g5 L(f, T olvA] A7~ Ed UE 5 Ll
el 93] Fos+= AIZE AtA o8 x(H)2 y)ol thste], vA Fa4 S &
= U o] AHeodr
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2= p
L (¢, T) _
H o (6= 0 < f < o
o] st=o] THHFSE FA LS thgol o] Fo]Xt}.
L (7T
- N PR 4 Vi < f<
H, (T — - 0 =f<e
L., (,T)
A71A Ly, T)9 Lu(f, T)E neoll SHAS 571 A7 A3

AR x(Wek yn)e] Fol
?_;g ﬁgﬁ ny(f, T)'Q’]' Lxx(f,

=y
=
T #%& A FA44 Hy(f, Dol AAE &4 5+ A

o

YA fEEe S G40 folk vyl dma 8w §4e] dZels W
A= o) Q.
R [€)

& AIRE HA A AoE = o
3 el

A ;MY T AR A FEd TR A ol gz HI Ay T2 A x(b)e o
AELS (x(t)}E E7|s A7 0 < T < coof| A FFES] 94 7F N Jietd

m. JE21Y (=o21Y) ZEA ~(Ergodic (nonergodic) process). G4 & £3F= o
AlZE olE HaE=S AE L gEpi e AE o] HlaE GAAEY AbE dheb]
HE ists A o8 dazs JAER Fdy5E Yy Z2Aa d2ay dyg =
2A2E A A T2 Aot} 9o AHoE wEEHA olYsteE WY ZEAAE =
o2xyolgt gty WY ZEAL =dEaY JAS AAste Aatde tds 3
H7F k. AN ZEAA7 dEaYd T e WY, JdE23Y ZIAAE A A
Ak uixﬂg\_o]q—

n. ZH(Filter). Y3+ 235 A7 913, T =8 Az o]g x(H)e] Feld &9
Ef Wk dHYES A, 19, 933, ggAA] dHH JEHE AZF o]y A EH
& Algtste= el thste] o] Fold & vk BHE S AF dAoly Fag FAa
A FEstAl FEE 4 k. EY wgke] 4Hy FY Fug AR A #AE
HES = A5, olgst BHE A 914 dEe s Ay wdte] ¥y &9 F
T AT A BAE deke A, oldds AHE vAdE 94 Iy st 29 H
I #HE 71E foj= AEH 51659 AW 517014 Al F st

o. 9 %A Ao(Force limit control). ¥ & Qe FH o)~ AT FES QEH o 1A =7,
TAE FFo=Z Agstr] g s Al2d Aol FE. dRbH oz EH ol 2 A

AE Ho] 2~ whEo| 5=

4, FAHE FEe A BB Addelay AY EE
3]
h=4

I #AE
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€2 D
Fo W #3 Fg o W3k(Fourier transform and finite Fourier transform). -

<t < oA AFeE = AIZE o x(p)ell thake], x()e] FEo] WIS Ao 5111‘3‘
o, Fatg fo] RAgter Fojdn X(He x(e] A4 el WE x(He Xl F
ol WS vebd

X(f)=f_ x(t) e P at TN
0=<t=<T< oA Fgs A o] x(pol thate], x(0e] 3 Felo Wae
Fohd fo] Bagsw gedrt

T .
X(E,T)= [ x(®e #dt  —eo <t < e

X(f, T)x x(0)9 A 3+ %’—a of W3k x(t)v= X(f, T)e gt Felo gHsS e
Aok 53 Fo] WS Had x(t), 0 < t < T < oo tste] 34 EA) s
X'(f, e X, T)o E424dE yebdn)

7F§-Al ek (B 7F-A1¢h) E 2 A2~ (Gaussian (non-Gaussian) process). A WE Z 2 A
2 xX(O7F A ng, 0x D oj® A ZF toll A tge gF Uk s u=Ed
2
_ —
p(x) = (0,V2m) lexp[— i) ] o < x < oo

x(D)= 7h9-AIQE A Y Z2A
tollA o] BE HE s

282 g v R dY T2 A2 x()7F ofE A
1Y dY ZRAzcE A gdh

FASAgkole} @t o Ao o=

jus)

o] gHs #3 Foo HgWsk(Inverse Fourier transform and inverse finite
Fourier transform). —co < f < ooofl A Heol® Fglo] W3t X(f)o] ste] X F
o gt Aol EAT i, A7 to] HAEgFE AHojdr

x(t)zgk jo X(f) e **"dt —0 <t < oo
x(t)e= XD Fald 9w X()e x(0)] FEo #3s vepd

f < 4 Fabp ool Aol 3 Fofol Wek X(f, T)ol whate], X(f, T)
e A 7F to] AR Ao

X(t):JZT? fFX(f,T) e gt -0 < t < o

T < wdA, x(t)= X T)o #3 Fd I3 X, T)e x(e &3
S o 3ksk X(f, T) -F < f < Fo| W3t
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=
22 D

=9 AA7}

o)
H

KeX
=]

tel o

S

h(x)2 Yetie A4 ¢ a, 938 xi, xo, x30 oY

A hE vy

gl
A A
A=

ch(x) = h(cx)

cy
d:y1 + ye

=

h(x; + x2)

h(x1) + h(xz) =

NAh el Az el

+ u)E A=

3

< ToA =

t

<

1+ 4AE(Mean (ensemble)). 0

3

)

t.

atol, AZE tol

Niel o

1, 2, ...

i

(o)

t

& {xi0): 0

\

%0
=0

o

g dsE xi9l

VI

0 <t

2A2 {x(t)}e] 12k EHlEo|t}

A

n+= 94

s A=

p(t)

iy

3

i

(Mean-square (ensemble)). 0 < t < TolA Al

sk,

Nl of

1, 2, ...

Al ZE ol Al A

~

X 2 ()

1

N

1

_ 1
p(t) = N

e TR AE {x()}e] 22 Bl Eolt}

1
.

p(t)

el

el

X

e

Aol def A

==
K3

Al(Nonlinear system). Al s &Aooy 7

3

W41 %

V.

ke,

J|

cy = ch(x) # h(cx)

h(x;) + h(x2) # h(x; + X2)

Vit Ve

ol

)l
=

)

Nfo

94

ZA 2] EA

g

= Al 2~ (Nonstationary process). H] %

hy A

u] g4

W.

i

= g
=

ol

A 4
wWoR

)

BN

)A
i
)

<
gl

1

A

I

H 2 (Pulse). ©] X0l

X.

ks
o}

|55 2]
2= 0]
T

=
Al O
=

T,
= olut) g

Folm] A=

o
719] 5ulf o] 3]

PN
ES
3}

Rk

Z A2 (Random process).

3L

A4
E F4E dErEHE vleE s

V.

2 A 20l A

| = W9

d
N
22

—_—

0
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dd.
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ff.

MIL-STD-810F
2000.1.1

2= D
A dmste AW Jbse Ade wAR Ao s

O

5% AoJ(Response control). ¢ A o] oA T#4EF SHS I5F 9 3 AFH
ool F4, #AE e AR} dAA7]7] A AF Al=" Aol JH. AF Ao
A28 2 qu}t G HEH, dAH Alo], Hit Ao, 5 Ao T g S

dA FAel gk Aol

3 (YAE)(Root-mean-square (ensemble)). 0 < t
osl F4)E 7HA= N9 Azt o8 Ha=e] dAdE {x(): 0 <t
1, 2, ...N}oll thate], A7k tol A & GAEo FAZE o o)

() — Ap(t) :¢J1\T 1251 X' (0

F 234 (Sample function). AW ZE A A9 JAE FTHE FASE H AHEEH F 9
= WY Z2Ase] FA AR

o>

il
dele Fejol M@ew v e A+
]Eﬂ

EFHA (Y5 )(Standard deviation (ensemble)). 0 < t < TolA] m(pel <8 +4
AAF ot)E 7= NS AIZE o <
1 =1, 2, ... Niel tiste], A1zF tollA] EFAx}F GAEe] BEHAFAHgS

F )

- N -

s(t) :\/ﬁ Zl (x;(t)— m(t))? 0<t<T
A4 L2 M 2 (Stationary process). A4 dE Z2 A AE g2 FAA Aol A9
g7t ok uhEbA AlZE %ﬂoﬂ tiste] SR AIZE olY HIaEe YAES T
o AN dY Z2AAE dE2aY, =d2auye] 2 4 )
%= ZE(Transient vibration). T < co¢l o AJ7F F7]o A, QoA Al Zale] Qo A
T G AW 2SS 2= v Wl E AIZE o)y FHE, dwkxo=w g
A s AIZE o)E x(DolA T8 FIF A ot T AES e AW AA
24 A T4 0 < t < T ael distd, 3= s & RYPo=E ZyYPstdE F
o]ﬂ.
AR .

y(t) = a(t)x(t) 0<t<T

o mYL AW Azl A§H/] AP =

pul

sl
AL, T < [X(f, T)I fo < f
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Foam, Fire Extinguishing), (UK Ministry of Defence).

b. Defence Standard 68-161, Dispensers, Insecticide Aerosol Flying Insect Killer,

(UK Ministry of Defence).

c. Test Operations Procedure 3-2-609, Chemical Compatibility

of Non-metallic

Materials Used in Small Arms Systems; USATECOM, APG, MD 21005-5055.

d. BS 6580: 1992, Specification for Corrosion Inhibiting, Engine Coolant

Concentrate(’ Antifreeze’), British Standards Institute.

e. Defence Standard 79-17, Compound, Cleaning, Foaming, for Aircraft Surfaces,

(UK Ministry of Defence).

f. MIL-C-47220, Coolant Fluid, Dielectric Reviewer: 68 GS(U.S.),
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X 505.4A-T1. A ALY AR BF X

vy 2y e }_/\}2 ZAF
(ym) (W/m") (%)

o] M 0.29 - 0.36 32 29
0.36 - 0.40 36 39

0.40 - 0.44 56 5.0

0.44 - 0.48 73 65

0.48 - 0.52 71 6.3

JhA] A 052 - 0.56 65 58
056 - 0.64 121 10.8

0.64 - 0.68 55 49

0.68 - 0.72 52 46

0.72 - 0.78 67 6.0

78 - 1.0 176 15.7

10 - 1.2 108 9.7

12 - 14 65 58

2ol A 14 - 16 44 39
16 - 1.8 29 26

1.8 - 2.0 20 1.8

20 - 25 35 31

25 - 30 15 14

Z 1120 100.0
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% 4
= F o] AEHE i IdFE FE A=
USDAY | ATCCY
wj g dFol AIFAHES H
Aspergillus niger QM 458 |ATCC 6275 41 | A&, vd, 54 =ZH
A, AdAA T
Aspergillus terreus QM 82 |ATCC 10690 4 |AF, #HA], Fo
IAM 5001" .
Paecilomyces varioti ATCC 18502 ¥ |Egxd, 7=
IAM 7013"
Penicilliu niculosu — o = ﬁm,%ﬂ-i@q, ™ 2 2
enicillium funiculosum ATTC 36839 9 = =
Penicillium ochro-chloron|QM 477 |ATCC 9112 98 |ZTxY, A&
Scopulariopsis brevicaulis IAM 5146% -4 |
Trichod - IAM 5061 A
richoderme viride ATCC 9645 v |EaY, A=
Aspergillus flavus QM 380 |ATCC 9643 Us. 7=, A=
Aspergillus versicolor QM 432 |ATCC 11730 US. 7=
Penicillium funiculosum |QM 474 |ATCC 11797 USs. A&, g2y, W3 E
Chaetomium globosum QM 459 [ATCC 6205 Us. (AEg2¢=
g Gie] Agds o
Aspergillus niger QM 386 |ATCC 9642 USs. |& A&, vd, 574 =ZH
A, A T

3 U.S. Department of Agricultrue, Northern Regional Research Center, ARS Culture
Collection, 1815 North University Street, Peoria, IL 61604. (&% olx =AAxd AH =
= @ AAA ExdE 5 )

i American Type Culture Collection, 12301 Parklas Drive, Rockville MD 20852.

Y Tnstitute of Applied Microbiology, Univeristy of Tokyo, Japan
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EEE]
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B oREe AW 5149 Fo ulg, $E A B B wdd ®wsh 19e AFd
2%
¥ 5145C-1. EFQA 9F/dF =% M
F53 A9 |20 54 A9 [ A% 3F AW | As a9 2
X ==
(PSA) (CSA) (ESP) (USU) =
600km 200km 26km 26km
(3757FY) (125vF) (167}4) (16vF)
olF Ef U
e A Ed e ol BULH | 5o g se
A
¥ 5145C-1. =243 F3F7] AE =2
AF F5 Lo
FE 9A 1/, 2/, 3/, 4/
TEAALV 2, 8,4 (g%/Hz)
ZANFE == 29 oZ Yy 0.10
Sz S2 379 ste] Zade] doe] w7 tol A 1.20
ZANE e zade o 4] 5 0.30
ARA wme mEI) &S HEE 0.60
1/ 95 o AAd FFEe AF, 3dB7HA S 7heoh
2/ fo = @7 B2 FI4H(Z2HY rpmI e #F)(Hz)
f1:2Xf0 f2:3xf0 f3:4><f0
3/ 2vol2 Bl E Fugt B4 Fsel 5%l
4/ C-130 &7
3 U/l ZaAe - f, = 51Hz
497 ZeAw - f, = 68Hz
6 7] 2248 - f, = 102Hz(C-130])
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fE ¢
E514.5C-1II. AE7] AF =&
W= W+ 21" (W)
Wy, Wa, W, - 7HEE B3 9E9 F F3(g"/Hz)
F7] dgH oz Q7= RE
WAZCZXbXCXUCI)2
AE A AFel o A7+ A&
W= {[0.48xaxdx cos (8)/RIx[ D (V. ./ V )+ D<(| V4 V) ]}
a - FTYF/ITFE FEAE AFEHE B 24 Fx). o] AFE wdle A&sAT 1d
5145C-14%] AFa4(1% 3 15Hz)ol = A &tA &+
= s FF AXN(EFE vhEE) AXdE 55 2 36kg olste] FFEdE 1.0
= T 36kg-72.12kg(W = AT kg) Alole] #4FoE= 1.0 x 1000 W
= 72.12kgol ] F5Ele 025
b - A% 3% 54 %d Aol val AF S sy AEs 28 AdEE 2 A0 el
&9)) G A ol
= 224 AZ7) A AxE T5E Lg - gmgeyg A=
36kg olate] wFFOIE 2.96 x 10° = o EEWUE A esA GAY 9= 27
= g EAE Folrt gle oF x2W A= 1.0
oAl T e 2FA AA 2 EFE = O ZEHUE A3 27 AE 40
117 x 10° R - i w7kl FdolA Ao w2 F4
= 9% gHe BAL AA(FTE, T4, & 7 ME A=, mft)
A CtHY, &5 BEa B, 9 24 44 6] - REESE A wjrld e (Al wfr] A
A H EA, G, vE 2 Buge 2AH|H9E wehe Ale] 2R & 70%< 64180%
2 uE § TFEES 611 x 107 Atolo = 70%ES AH&3ITH
c - vhehE A el ATE WMl AESL g 20 ww 47, ma.
1¥514.5C-8¢] A = 9-42(0.04g2/Hzoll A
15-TBD HzAbe) ol 483 =00 o wwom 44, oo,
= AL FSh(FFA 2313)
= 0=<Mach<1.0¢ = 1.0 Ve - Zx w713 £5. m/sec(ft/sec).
= 09<Mach<1.0¥ 9 = 564m/sec
(-4.8M+5.32)(M="}5}) V. = A 0] w78 En(ofZEB Y AL oF
= m}alt=7F 1.00]8Y W 052 1), m/sec(ft/sec).
q - v 54 e, kN/m2db/ft) Vi = oA @ w7 SRl ZEY AL o
(F2B 2613 2 %5145C-VI #=x) $Hm/sec(ft/sec).
A¢=7F fteF b2 Ho S
a= T FFFA(EE B dAE F5E 2 FA 80Ib o]ske] wEelE 1.0
= T 80-160Ib Ato] o] #FFEo|= 1.0 x 1005 00BW
= A 160Ibol o] wFel= 0.25
b - A7 Ugd =494 6.78 x10°, 270 x 10°® 1.40 x 10"
V., - 18509 E/sec
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22 ¢
=g F35
=9 o < e 33
22% 93 gaE ] oS (f) el A9 7
F 95 (f) 0 9 (Hz) &= (AN(FE
@9 (g))
3-10 0.70/(10.70~f,)
Wo = 0.0010g°/Hz 10-25 0.10 x fx
k= W1 = 0.010g”/Hz 25-40 2.50
f. = 500Hz 40-50 650 - 0.10 x fx
50-500 1.50
3-10 0.70/(10.70~f,)
Wo = 0.0010g°/Hz 10-25 0.070 x fy
A7) W, = 0.010g*/Hz 25-40 1.750
f. = 500Hz 40-50 4550 - 0.070 x fx
50-500 1.050
3-10 0.70/(10.70~f,)
Wo = 0.0010g°/Hz 10-25 0.10 x fx
QN W FE W, = 0.010g*/Hz 25-40 3.750
f. = 500Hz 40-50 9.750 - 0.150 x fx
50-500 2.250
_ 2
e Ag mamn [No T 000108 5-50 0.10 x £,
_ W1 = 0.020g”/Hz
B 50-2000 55 + 0.10 x fy
f, = 2000Hz
i sYAY A E W Fohs
Fo 3o me g 9o T s ” wﬂg; ;"; »1]4 jj;
slg]FE e 2] % (o HE 9] =2 4As3 o= © e
e FAXY F(ole)ZEH 1P9F 1T q 3}, SAAE g sE AM
f=1P f=1T 7] 23} f=1S 7| 23}
f=nx 1P f=nxI1T 2 B2 Fu4 f=2x1S 12} %3+
f=2xnx1P | f=2xmx 1T 12} x5 f=2xnx1S 2xF a1 Z 3}
f=3xnx1P | f=3xmx 1T 22} 11 %3} f=3xnx1S 3xF a1 x 3}
T ZH g A G
& 2] Z g 3 d &£ G I ES= G
1P(Hz) n 1T(Hz) m
AH-1 5.40 2 277 2
AH-6] 7.80 5 475 2
AH-64( ) 4.82 4 234 4
AH-64(1}5) 4.86 4 23.6 4
2719 F 3 AGI) @ my ALy
CH-47D 375 3 LI ! = 3 L
VAT
MH-6H 7.80 5 475 2
OH-6A 8.10 4 51.8 2
OH-58A/C 5.90 2 43.8 2
OH-58D 6.60 4 39.7 2
UH-1 5.40 2 277 2
UH-60 4.30 4 19.8 4
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2= ¢

W, =5x1073xKxA, xB, xC, xD, xE, ; (g¥/Hz) | 1/
I/V2=H><(|q/p|)2><KxA2><Bsz2><D2><E2; (gZ/HZ)ll/
M=<090, K = 1.0; 0.90<M<1.0, K=-4.8xM+5.32; M=>1.0, K=0.52 2/
fi=C(t/R%, H2)3/4/5/:  f,= f,+1000, (H2)3/ f,= f,+100, (Hz) 6/,7/

e e R 2| 4=
T7)de o2 Hers FA) Al | A2 Bl | Bl
g HFE 1 1 |29 ALY, aft half 1 4
vk BgE 1 2 718t & B FE, aft half 1 2
g2 2aE FHel 2 4 |EE Ha3E, forward half 1 1
7|98tz g/o 7 HHES FA| Cl | C2 DI | D2
el Byt 2 4 |84 299 ANE F£
e HE3E Hol 1 2 [F/Hd = 8 16
71EF 98 BHFE 1 1 |78 vard 1 1
El | E2 |7]E} t & HaF 4 4
A FH Aolg 1/2 | 1/4
7|El ©tE HEE 1 1
M - vie}s
H - 4 = 5501 HE$)(=5 x 1074 ©&9)).
C - A% = 254 x 10°(ME9))(=1.0 x 10° do] ¢
q - ¥& =4 r#El(F514.5C-VI Z3%)-kN/m*(b/ft)
p - BEE¥E FA QWE(EA/SF-9)-kg/m’(Ib/ft?)
pel AR 641 <p<2403 kg/m3(da<p<150 Ib/ft3)
t - TFEZGEFsolE) 2719 Hid F7-mlin)
R - 258 B4 A4 FA)(Zold s Ht)
=98 wde mFF 0A
el de] dukoly Ho 2 Ha A4,
=B A e dyle] AL Awtoly Ao Ao,
BHEE e Folx S "ol - vl fig = | t/RY) |
E = B R BT o e 0.0010< (t/R?) < 0.0020
shebg: HAHEB 263 #2) 6/ — fo = Lol BAFe] ophd de oA
3/ - % f; - 100100 < f;< 2000Hz. 500Hz
4/ - "5 Aol dE AH e BFE £ =7/ WY f, >200Hz A f, = 2000HzE AF&3F
125Hz o}
8/ - HE®E Zol A 1/4 ool A Ead &7 9ty 559 FA 3 22, FEY T
28 7Y 9 g FEe BoEE FAE Yot Mjunda, 33 AAE EoA=
2 919 =F(nose)FAE HElHE Ao A7, ¥79eE JEAEL olE #AAJ
oF &t}
o) 3 2] 01 w}e}u| E
WE o3 ‘Mza q ‘ D fy f
s e kN/m? | (Ib/| )] kg/m’ (Ib/] )] Hz Hz
uj ALY F - A A 76.61 (1600) 1602 (100) 500 1500
ALY FE-T 76.61 (1600) 1602 (100) 500 1500
A7 I= 86.19 (1800) 801 (150) 500 1500
o] 2~ Al A (A AFE) 57.46 (1200) 301 (50) 200 1200
vz 2 ek 57.46 (1200) 1922 (20) 125 1100
3t Zet 57.46 (1200) 641 (40) 100 1100

514.5C-7 METHOD514.5




MIL-STD-810F
2000.1.1

2=

METHOD514.5 514.5C-8



#514.5C-VI. 3 3 AL

MIL-STD-810F
2000.1.1
£5C

1 T71& =% 1 ol8te] vt = AR&-shr
2 mlelgE BE ZU|EToA A& E )
3 FAIHoR WHASHA] &L 3 FUEEE RAE £ 2 7P (K
4 %7] él\—L:— %A-O] Xl}\ %7]’/—'77‘;—; —Zroi{] 76]"?‘ Klasg’]' Kcasg’]' ZELQ'—TJ- 7]'Xé] ?:51—1:]—
5 1% (h)E ¢EiEol Ao 1%+ ofyt)
q=2.5p0 VE(1/6{[140.2(V,,/V,, )" =1} +1)*"—1]
a=1/2 po 0 pV,' M’ Q=1/2 po Vewsw  q=1/2 po 0 Vias

h<11000m 11000 < h < 20056m (h<36089 ft) 36089 <h=>65800ft
o 1-2.2556 x 10 °h 0.75189 1-6.8750 x 10 °h 0.75189
8 o >0l 0.2234 ° o >0 0.2234 °
o p =0 0.2971 &° g = 0.2971 &°
Va Vo x 072 295.06 Vo x 072 963.03
I (11000-h)/6342.0 |  ————- (36089-h)/20807
Do 1.2251 x 10°° 1.2251 x 10° 2377 x 10° 2377 x 10°
Vao 34028 _______ 11164 _______
To 28816, K | @ —————— 51869, R | =
Vews — 2AE 3715 %, m/sec(ft/sec)
Vias — X]/\]lﬂ %7])\»]4:— m/sec(ft/seC) Do - B_H‘{[:?i EH7] 1= kg/m3(slugs /ftS *—61:"8‘
Ves - 57F F714 %, m/sec(ft/sec) b sec/tth
Vs — AA 371455, m/sec(ft/sec) s N skl Wa B ovlre] )

- 34H g7 3} 7] 9} 9]

(EH_/I:EH Oﬂ /\1 Vta% = Vedx = cas = Vias) h B o B
Vao - 3H 1_ ’%'17 m/sec(ft/sec) o - SH—}':% EH7] UEJEO” EH?S} j?l?‘ EH7] ?E]E
Vies — o5 =%, m/sec(ft/sec) (GEE T 7]} H)
M - thape O - dl4H exo WF dPur L9 ug
a - 54 ¥ KN/m2(b/i?) (EE t713)
h - e 3%, mif), (E2 979 A - A ke WSt
To - =™ 7] &% °K(°R)

AWt o Fr&Es v 2ol knots® #7|7T
Vieas — knots R4 E 7] £%
Viias — knots XAl E &7 &%
Vieas — knots 57} 7] &%
Vias = knots 24| 37] &%

[knots=A] 7+% &l m}Ad(knots x 0.51478 = m/sec)(knots x 1.6889 = ft/sec)]

A A A

37 & h=3048m (h=10000ft) h=15240m (h=50000ft)
500 Vicas q=38.5kN/m” (q=8041b/ft?) q=23.8kN/m” (q=497Ib/ft%)
500 Vigas a=30.0kN/m” (q=6261b/ft?) q=6.18kN/m” (q=129Ib/ft%)

M=0.8 q=31.2kN/m” (q=6521b/ft") q=5.20kN/m” (q=109Ib/ft%)
500 Vieas q=40.6kN/m’ (q=8481b/ft?) TE 7oA
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2=

¥514.5C-VII. ¥ 514.5C-1 - 514.5C-3 F49 WA,

e 1522 EY IF =5 53 olF EddY IF =5
19¥514.5C-1 29 514.5C-2
T4 It T T4 It T
Hz | ¢%/Hz Hz | ¢/Hz | Hz | ¢/Hz | Hz | ¢%/Hz | Hz | ¢°/Hz | Hz | ¢%/Hz
10 | 0.01500 | 10 | 0.00013 | 10 | 0.00650 | b5 0.2252 5 0.0474 5 0.0563
40 | 0.01500 | 20 | 0.00065 | 20 | 0.00650| 8 0.5508 6 0.0303 6 0.0563
500 | 0.00015 | 30 | 0.00065 | 120 | 0.00020 | 10 | 0.0437 7 0.0761 8 0.1102
1.04 78 10.00002 | 121 | 0.00300 | 13 | 0.0253 13 | 0.0130 | 13 | 0.0140
1.04g rms 79 10.00019 | 200 | 0.00300 | 15 | 0.0735 | 15 | 0.0335 | 16 | 0.0303
120 | 0.00019 | 240 | 0.00150 | 19 | 0.0143 16 | 0.0137 | 20 | 0.0130
500 | 0.00001 | 340 | 0.00003 | 23 | 0.0358 | 21 | 0.0120 | 23 | 0.0378
0204 g rms | 500 | 0.00015 | 27 | 0.0123 | 23 | 0.0268 | 27 | 0.0079
0.740g rms 30 | 00286 | 25 | 0.0090 | 30 | 0.0200
34 | 00133 | 28 | 0.0090 | 33 | 0.0068
53 olF EddY IF =5 36 | 00416 | 30 | 0.0137 | 95 | 0.0019
29 514.5C-2 41 | 0.0103 | 34 | 0.0055 | 121 | 0.0214
T2 Ao kas 45 | 0.0241 | 37 | 0.0081 | 146 | 0.0450
Hz | ¢/Hz | Hz | ¢”/Hz | Hz | ¢°/Hz | 51 | 00114 | 46 | 0.0039 | 153 | 0.0236
5 0.2308 |5 0.1373 |5 0.0605 95 | 00266 | 51 | 0.0068 | 158 | 0.0549
3 0.7041 |9 0.0900 |6 0.0577 111 | 0.0166 | 55 | 0.0042 | 164 | 0.0261
12 0.0527 |12 0.0902 |8 0.0455 136 | 0.0683 | 158 | 0.0029 | 185 | 0.0577
16 0.0300 |14 0.0427 |12 0.0351 147 | 0.0266 | 235 | 0.0013 | 314 | 0.0015
20 0.0235 |16 0.0496 |15 0.0241 185 | 0.0603 | 257 | 0.0027 | 353 | 0.0096
22 0.0109 |18 0.0229 |16 0.0350 262 | 0.0634 | 317 |0.0016 398 | 0.0009
24 0.0109 |119 |0.0008 |19 0.0092 330 | 0.0083 | 326 | 0.0057 | 444 | 0.0027
26 0.0154 |146 |0.0013 |25 0.0159 360 | 0.0253 | 343 | 0.0009 | 500 | 0.0014
69 0.0018 |166 |0.0009 |37 0.0041 500 | 0.0017 | 384 | 0.0018 2.40 g rms
79 0.0048 |201 |0.0009 |41 0.0060 3.85 g rms 410 | 0.0008
7 0.0028 |273 |0.0053 |49 0.0017 462 | 0.0020
123 |0.0063 289 ]0.0021 (105  |0.0006 500 | 0.0007
161 |0.0043 [371 ]0.0104 (125 |0.0004 1.28 g rms
209  |0.0057 |382 |0.0019 |143 ]0.0013
224 10.0150 (402 |0.0077 187 |0.0013
247 10.0031 |422 |0.0027 {219 ]0.0028
278 10.0139 |500 |0.0016 |221 |0.0068
293  10.0037 |1.60 g rms 247 10.0325
357 10.0028 249 10.0098
375 10.0052 270 10.0026
500  |0.0011 293 10.0094
2.18 g rms 336 10.0120
353 10.0247
379 10.0085
431  10.0224
433 10.0092
500 |0.0014
1.96 g rms
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22 ¢
¥514.5C-VIII. ¥ 514.5C-62] HIH
C-5 KC-10 C/KC-135, E/KE-3 C-17
Hz | ¢*/Hz |dB/Oct| Hz | ¢°/Hz |dB/Oct| Hz | g”/Hz |dB/Oct| Hz | g*/Hz |dB/Oct
15 0.003 15 0.0038 10 0.002 5 0.005
1000 | 0.003 1000 | 0.0038 66.897 | 0.002 66.897 | 0.005
-6 -6 6 6
2000 |7.5E-4 2000 |95E-4 150 0.01 150 0.025
rms=2.11g rms=2.38g 500 0.01 500 0.025
-6 -6
2000 |6.3E-4
rms=2.80g 2000 |1.6E-3
rms=4.43g
C-141 T-43(737) duk =& Fic-17 FEL
Hz | ¢”/Hz |dB/Oct| Hz | g”/Hz |dB/Oct| Hz | ¢”/Hz |dB/Oct 7B AQ FE7h
15 0.002 10 0.015 15 B}
39.086 | 0.002 20 0.015 10594 | 0.01 uhErel 8 eh
olFE = slHoa
4 -9 6 |AAE FHo FE2
o =t}
300 0.03 34.263 | 0.003 150 0.02
700 0.03 46.698 | 0.003 500 0.02
-9 9 -6
2000 | 0.0013 80 0.015 2000 |1.3E-3
rms=5.01g 500 0.015 rms=3.54g
2000 |95E-4
rms=3.54g
514.5C11 METHOD514.5
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0001 . :
ar |
0.0001 l__\ -
— == vy
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0.00001 . el R N
10 100
Z0l+ -Hz
39 5145C-1. Al 1422 JAF =5
1
E ———
N F — =
g 4 EICH
) 0.1 A
v W, \
ol L \
0 \ 1 /
oo v } Y
i : \Q\Q\I |
~ [ N \
N
0.001 ¥
i I BAIES E5145CVIOA BASORIS |
0.0001 Ak ....l .l.._.
1 10 100 1000
& It = -Hz
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