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2.2.1 &2&(Pressure)
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[2& 2-1] Barometer used to measure atmosphere pressure
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(Aerodynamics and the Laws of Physics)

YA HEH R oL 2|7} AfFA TE A A
AEE|A] ?g% + Aojth ol Ad B ¢
£ e 9], B 1 3PS gt 249
= AHH R ofd Aol thste] &&]o|A &
i, o2 SOl tiste] A oA At g =
o], 200knot® H|&Hs}=

)

Mo

37100 7] gokslt
e G371 1—41 stol 4ol o, B A

TE 3717t el gl u, aAe) B w
3t Blo] Ak, AAT F710)H o FEAL 1 2
AN 25 ARRA B0 A B 2
o, BA7E 37100 hsto] ol YA, Bl B

17 EA10] efstol £&lola e ) 1 Auhe B
stet, B 919 F719) £5S 3] B 2
o) Aol A WSk, BAF9le) 37 5

il

=2 At (relative wind)o]2kal S},

2.3.1 &2} 7[&E(Velocity and Acceleration)

2 (speed) 2t éE(velocity)a‘r oo B3| 7hO

3 H]go|tt},

of 3717} AgolA FEste] 260mpho] B
FEER 104 HIFEEE 10A17F S o] g
7le FA0IY HEE AUl ole 4 e, &%
H]ggoletH thA] Mol HEot & ke Qloh whef
o] Yt &F 7|7} 260mphd] £H O 2 FAZ |
FO = [P, 10AIZF Fofl= tvtol] =23
Aolth, T2 59 vle2 A HA oA veh
I 37| HEF ouititt, F A o= Wk

= ‘/}E‘rLHD%, SHE 201 e FVe A5

(negative acceleration)E YERHT},

2.3.2 5Bl 2% HZl(Newton’s Laws of Motion)



5 |
&t58H| Yt General for AMEs

3}A1717] $J8) L 7EIT,

2

ol Fu7I7F 2| ofsl Y= Terti, 252

HoR= ol A5k ol I e
[e]

=
o] WAL chet o] £40.2 vrebd 4 e,

£
B4
1
N
s
iz}
2
2
T
2
2
jus)
=s
ot
Lo
of
o=~
of
~
1o
=
o
o=

2.33 HI=2F0| H2l2t OlZ4 /S

(Bernoulli’s Principle and Subsonic Flow)
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Normal pressure

Velocity increased
Pressure decreased
(Compared to original)

Normal pressure

0 Normal flow

Increased flow

Normal flow

[l 2-2] Bernoulli's principle
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[ 2-3] Airflow over a wing section
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4.2 222X Angle of Incidence)

9 2-400A4 HojE A o), 579 A=
S o] F= EINAHY A4=S YA (angle of
incidence), T+ 7% 7 angle of wing setting)
olgial FEt}, thi-Eo] Aeol 2972 1A
wato|ztzolrt, @7l ¢ (leading edge)7t H

A(trailing edge) 2t} § =2 o), Y22 949

Angle of incidence

[ 2-4] Angle of incidence

2.4.3 2422} (Angle of Attack(AOA))
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pressure) 9] -8-0&5 AT HA}
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Relative airstream w
Center of pressure

[22! 2-5] Airflow over a wing section
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1 _y Angle of attack = 0°

Resultant

Relative airstream

Positive pressure

y Angle of attack = 6°

Resultant

Negative pressure pattern
moves forward

Positive pressure

_g Angle of attack = 12°
Resu}tant

Center of pressure
moves forward

Relative airstream

—

Positive pressure

y Angle of attack = 18°
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2.4.4 AAE(Boundary Layer)
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(boundary
layer)2
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__ Resultant

[2& 2-8] Resultant of lift and drag
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olt= Aol 285K 719 Aakelolct. wok a3
717 SRl Haeka ik, Fele sk
A7) 18] SR g vie] e 5
2 IR BER Q] S8 S0 Aesit
7o) PO S S RROR 74
Ak 7oAl A 7S Telshed], falae

(parasite drag), /3% 2 (profile drag) “1&]aL &
T=3}2(induced drag)olr/} oaErEL ko o2

Feo] 2o T, F37] v Fof 3
BAIE 3710l ARRE ot ofefat BHE 2
HEow ess, g o f5Fe
o 77k oA gk AR EH Gl s
= AT AR ooz fagEoR
AFE e olel A AR gasen
AR RS AUL gt T8 2-9014] el
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[21Z 2-9] Wingtip vortices

A v w3l 2 F99 HﬁHPﬁkOE 27

o5 0] UoLhelAl SHF(vortex)7h WANRICE o]
3 3719 552 7] SAe) Qe BBl 4}
3 RS YA, ofF GRS WSO UR 4
ol geo] F748ha ol fEaES TAR
E, fEgEe wezol o A Hi AN
Z7Ri olZle waztel F71E9S u el
Sjzma} niet Afolo] grEiRE o 27 ©7] uhio]
ofuth ol B B ol H We $watE o)

2Aelo] g},

2.6 2HZS A (Center of Gravity(CG))

Y2 A9 FACR A1) FEA Yol BE
%Zﬂ% Zoj37|ed = Q1o FAISAS 35719
HE FAZ AEE= AoR 7PgH Holot, whek g}
5717k AH4le] ekt FASAlOA Al ETH, 1

22 old Yx|elA] o] FHsqletal & 4= ot
Fu7| AA IAlA FAFAC] ofti7HA] oF 7}
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3 EARHlEs} dAYS = Qe AR FAME
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2.7 H[&7[2] 7|HI=
(The Axes of an Airplane)

FE717F v ol F5719 AAE HEE o]
AA 37 H(axis) § U E= 2L ool st
sAsfoF gtk 19 2-1004= 8719 F4
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[ 2—11] Three types of stability

FHolA wetE AnE 2fE &F

o AJZkol#(time history)o] =H|¢] &4 M4
TR, EA7E wheF o] A7) 5
Faxghthd o] Fehg doleial gt #-59 %%
| AIZEe] BFof wet F7RRT EAle 4 &
oA (dynamic instability)2 zral 1tk

ofu gk g57lekE A S a4t

o
£ S9afoF Sk, whoF 7|7 A EQhg )
=

o N

[*]

P77 osol disto] dAgh WSz
FASH = A 243 S o A= HEA
(longitudinal stability)& zt=thal wsich = 3

3719 7145 FATAL Bol &
A =

AU A&t e AFel fle JH

TRl oit}, Al =g AlS %] 52 LEdT
9 oA 7 horizontal stabilizer)S M ZSHY-S
Tl 12k 2FHoIt, 7 o] A2 3
719] &Eof W3-zt wEt,

o BN Hr

2.8.4 1isk O M(Directional Stability)

[*]

F2] S (vertical axis)oll thato] HgA]S ket
A A (directional stability) 2. & A olsttt k27| =
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(vertical stabilizer) WaFgS 2Fdh= 134 =
FHolch, WS tF A==l (dorsal fin),
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2.8.5 712 2P M(Lateral Stability)

43719 AzZol ek 25 PeF (ateral
motion) & & (rolling) L5tk oleje 2%
oRbY A AR HEOPle AFL TRl

A (lateral stability)o|2tal A olsic},
2.8.6 x| 2(Dutch Roll)

B X2 (dutch roll)& 2.9} 29| o4} 2§02 o
7] ot HAE¢H (dutch roll
A3 (yaw damper)2] A2FO 2 A

AgH o= S 4 ek,

2.9 7|2 H|38 HM|0{(Primary Flight Control)

I8 2-100014] ol Axt o], 13} 234
Q7 HPA R F577F H S 4 =S
o] F718& Alofslr] flsf oldelE, Aejuloly,
YU S ARERTh B 2FHE H|E) Al 5719
FH floll 371555 HHHA 35719 AHAIE #et
== AAEIT 37HA] 2FHL 3719] Zof
5to] 3715 Aol Hl AREHT

AFgAon ode 2y} deHole= =53¢t
(control stick), ZZ3S(control wheel), 183l
Z2F 53X YE(yoke assembly)o] o5t 2FA
A 2AE HEs Y] A 7]olA el
5t HH(foot pedal) & ZHEHTh FHSF 2EL o
2o oo 2FE= Fu71Y & Folth F
WFEs dejHlolgo] ofsff =

e, r°l
1o

ofN
1,
rlr
ot
o4
N
1o of

Fastols E wxoltt WaF 25E g o
o 2EE, 33710 A% o5 02E o) ©
= golr}

2.10 =3 H|34 M|0{(Trim Controls)

R g 2Fol k= A EF ®l(trim tab),
A B(servo tab), W~ B(balance tab), L&
I A2E] B(spring tab)olth, 19 2-120)4] Ko
= AT o), EY Y2 14 2 5 ¢te g
Q5T Lo & AR ofjojaz ol EY €S ¥

o= BRI £o2 F2lolH= 579 ojd 7
Fe 785k el AHEET EE Y 5421
Ap 2F42 0 ofd Qfeolgt: 7lshA| i, B
Al EAEHA H= ofd Edt el e S &

T2 ZEA} 78551 dH= Aot}

wjuf 2 v]3Ye(flight tab)o|ZtilE dl=, A HE)
& Wy F2FH| T2 ANGEH MRS 2
209 220l aH 9|4 IRL 5|5}

[l 2-12] Trim tabs
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Z7HH| Yt General for AMEs

oot

of =go] "t 22 AHEL 13} HP2FHA o] Eggo] 12} 2FHo| A2 FAo]=AF H
T 2 22 Yol vR3ske] Al ofFth 1y 51 250 o) sAtE

WAAHLE 12} WY 2F4A] F vfeFe= &

Aol s HA T, oA WAL o A-g5h=

3718E A 23WE w0l st 29 © 2.11 EZXA=2AZX|(Auxiliary Lift Devices)

> E¥ i o frAkSHANE 28] o E 54

< 9l A8, Axy P 12 2FHS 4 P2 FH o HErgHAA (auxiliary lift
O|EE ZFAE Eo57] Yol F43Hs79 22 devices group)ol 23 A2 7 E9(wing

E2Roz AMgET a8 2-130|A% ojdA Zz+ flap), A~XEAP(spoiler), AT = Ed o] (speed

brake), € (slat), %A ZH(leading edge flap)
&% (slot)o]},
B = 2719 A58 EFE=, of

59 FBHL g F7H)

N

/ l Control horn I

~—

A
okA] /\%q\ ot} JHUYAAR L ATE

ol 2zelelol

79 2-14004 Holz Az o], 0|5 A L

(23 2-13] Types of trim tabs A ‘5}71194 ?%Xd% P o R HA



&8st Aerodynamics

[ 2-14] Type of wing flaps

A Afolo] g5 oI,
of3f2l o

S, &R U3 Y
A, VA A

Slat
L4 ‘

(a2 2-15] Wing slots

[l 2-16] Speed brake

o ~xdee F 7HA] FEolth Ales Aol =e
T AL Lxdee 23 FE7I7F Al A

= o BRI vy cxde Lé“7H°ﬂ -“L‘i"‘ol

oA Holz A3t Zo|, H|g Fof A2x A= FA
o] ofefjol] F&S wet, T w|FoA FHES et
g}, AR 7] AAClA, IR ol Hx
o)Zo] YT ol 2 Bl Hx0] Zof Y
Hrt o SR oAL FAl| AFE Heola
283} RkaF A|olE Zolgitt,



2.11.1 gEll(Winglets)

B3 winglet)= MIA717} 3715 Bapste] o] 53
o o ol MAAIR] ol TRiE YIRS
Fol il o] 41 g Wi Fefelrt. @A)

Lol A =3 (induced drag)S EUCZH AR

’\‘ﬂlaw— 0153 FEARe dRET I 2-17

M= Flo] A2k

[322! 2-17] Winglets on a Bombardier Learjet 60

2.11.2 H=7H(Canard Wings)

B S

o Q= At 5% Fdrle] gl X

dholch, A T4, /54 F 7 B RS
ol

|u)7|% ghch 19 2-183}

[22! 2—18] Canard wings on a Rutan VariEze

[222) 2-19] The Beechcraft 2000 Starship has canard wings

19 21904 B ATt o], Aujelg 7ix| L
=(with) Fa719] £2 9|2 Rutan VariEze2}
Beechcraft 2000 Starship®] ¢t}

2.11.3 Al&nto| THWing Fences)

a9 22094 HojE Ayt o], ALulo]
(wing fence)> E7i2] Sido| 1AH 42
o}, o] A= NE vt GfdolNEF 375 s
S Adstar FAl AA| INF ALEE AS W

Agktt, o] A= 7HE gzl A F7]2] E)

[2& 2-20] Aircratft stall fence
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2,12 T &5712] MojA|A
(Control Systems for Large Aircraft)
2.12.1 7|A14] K|0{(Mechanical Control)
27| 5715 2F517] Sl AREEHAE FA =
57190] 2reshA] o 2g 7)ol def AREE
© GAolt}, 2F ARl 71AA T 54 0] Sl
A2 Aol E(cable),
ush—pull tube), B3 &
ME‘”X]L F2kE
A 7] @71 o
ﬁ:ﬁ— A *}%%EJE}. ?z‘—‘?— % %"7]% Al 7FA] 5L
= A2"E Aol 01’““:"3]
(cable assembly) AlolE =% (cable guide),
AAAZ] (linkage), 7FH AlojAA] (adjustable

B Hgol A
Hp E(torque

_'11
A~
]:l
L

o
A7

stop), 2FW ¢457] E= 7|A4] IAZAZ 9=
o} HE EF kAR Rak 2EH 1A

L
(surface locking device)= F3715 AN 4=

U= L FHL ASHict
2.12.2 §7|A1A! X10{(Hydromechanical Control)

P"ﬂlﬂ = 0, vl

oMk Zhgo] sttt aHoA o Aol A

(hydraulic control system)o] A4 = ¢t}
HEA O Ao]E HHAl i

(oo
of

BN
N
o

ZA

LR

o2
o
>
|o

—
o
T

O

(push—pull tube system)<

Ao AAEY, 2FH &

B 2 ARG 2FAF TF
=35 AR WH (servo valve)S

aha] vy 2EAE] G o] £FH

N
2

2
1
Hr 4

ey JLJ
rlo ljg
N 10
> Fu
» Ho

2

s
off
al
™

Jo
)
S8 12 e of

ol-N
_|>:
;r_
P
Ny
50
rlr'l>
i 4o 52
o
D oH e
R
wx o T8
L N oo Lo
Eiom%ﬂjg.ﬂ
ox
sl
N2 1y L

=g
=
S
~
D
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<
2
D
g
i
)
o
>
S e
O
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z2
it
N
okl opN

2,
B o
o miﬂ

N

N

K
rxe
s e

ue
T

ool

of

N

Ir

BN

ofN

)

2

X

o

2.12.3 ¥7| &S H|0{(Fly—By—Wire Control)

AL 2%

0—1__:—-“0

Fly—by—wire(FBW) 2% Ao A A
B ol fe] el 19 5 5 Al 25
ARe] 9IS At A7IMEE ARER, FA1
SPAle] AlE Uﬂ]*‘% Zo|7] Rl r wEH
47] AlE Ao] AJAERL HH|H]L-S Zo] 1 A4
AT, A7) As Aol 2345 571
] A TI=S HSHA o
s719k gesk|e 2
oAstr] ffelf =S 2

o
@
l-N
)
2

X2
o
H
=
ot
A
Ir
e
_1»

2,
(e mlo r

=8 4571 T Hre

Ao] ohuch, whehy] 2y

B3 23440 2%

=
fru
A
=
2
ofr

N
12
ofi
ol
)
|o
f
2
oxl
ot

S
o
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ZXH| 28t General for AMEs

2,13 1= sta8Yst
(High—Speed Aerodynamics)

oA AA3s) Hofel 114 33 AdH high—speed

aerodynamlcs)% 55} olTto] EWEt oo},
e

F

S},

71A12}3Hgas dynamics)S AFHE 194]7] FR7E
E23A}, o EAE ulS (Ernst Mach)2] HAdo] o]
=2 £9l EHES vz, ulsl(mach number)
of ofsff A wiekee 370 & tiet &
5719 29 Hlgo)al YA AL TRkt A7)
A7t

P77 71E Ssto] ol uf, 3
Aol 7 AR et o] 7] = olEgitt,
7| EAE 0k HEZF 2O E3ksloe] o] %3 uf
K23t bow wave)S AO7])= AT} o] gog 1
g}, vk 3-37]7F A2 02 250mph o]kl
Ao A AUz 27)9] UEs AAEA] 4]
Hoh, 2y o agofA, 719 ol|Al & Y
3718 4EAI71AL 3719 UEE vt

a8 2-9194 HoZE AT} go] &) 213
o o] aite SR sirofA]l 760mph S5
cA A AEg w5719 keﬂy_} g =

<
5

mlmo
°4 J

p

37 2

ook
ofd
N,
1o
i _I 1
2
b
H1
N
N
o|N
N
ot
2
o°l'
OI“J
N,
=2
10
e}
o
=)

[l 2-21] Breaking the sound barrier

Ooka% =
350mph ©|3}2] mlatgrol A dojdt} 714 o
< k&R dEAS FAIE 5 Al

@ B4 £27} ool e o, By sl
& Mach 1(350~760mph)3} 23 528 #

S-Z:(ransonic)o|2tal 3t} EA|Q] A oo

oA, 719 2 £ 555 AR o

AR WSS SR0A 7 Fagh

HE A,

supersonic condition)< Mach 5

A(subsonic condition)< 100~

—

-

o

J'D"
O_L
<
pads

F

k=l
n[-o
OZi

._|

o

_____1_.
=

©@
B

>
r_l\i

t

th= =3 Mach 3(760~2,280mph) X th=
= oA dojdt, 71A1Y] A aTte
Aef ol ofsf HAEE FA9 wio] =
55719 AACA Fagt Aol Mach
33} Mach 5(2,280~3,600[mph]) AFe]of] =
2-24+(high—supersonic speed)ol|A], 27}
571 A A

HHU AL

Zoa
& (aerodynamic heating)&
-9 F 2]k g avolct,
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sta9st Aerodynamics

@ Mach 5 o]0 &EoA 552 F25%
(hypersonic)olgtal gt} o 5
A oA F A= Bz 3719 AaRA}
of At FBAE oA ATATE et 5
= g, S2EE50A, 3719 aehke-
=40l & AAA7] wzol Lefstoiof gt
T} Mach 252 8t oz9E o] 13%
$4+(high hypersonic speed)ol|A] th7]2 A
A wf, 74571 71A19 A&tz
(ionized plasma)7} Hal $-FAL Jhx oz

T80 2 HE AjerEjofof T,

fn
o T
H1
)
>

2.14 3|2l st3 7| At
(Configurations of Rotary-wing Aircraft)

2.14.1 L EXI0|2(Autogyro)

a9 2-2200A4 HoE A Zo] LEo|R
(Autogyro)= I|AYNE E3) |2ursFoz 3]

o] £k qlsto] Bolrhs X434 43|

[T 2-22] An autogyro

(free—spinning horizontal rotor)E& 7FA|al U=
a7loltt, F7lolge T oA ulk Hew
A A =2 HA 9] A=A 579 RS

2.14.2 EH 3|1™
(Single Rotor Helicopter)

17} el g

% 2-230 A HolZ Ax} Zro] the 43 = 3
A7l (single horizontal main rotor)& 743 Q1
= 37l o A7 delFE (single—rotor
helicopter)olct, w|elyol =25}A Ax]E 24} 2]
Ad7ll= sA412 25 wgsh7] Hlaf 5 2ldg7iel
MYl Bt vz 53t

[222! 2-23] Single rotor helicopter

2.14.3 O|= 3|H7H He|SH
(Dual Rotor Helicopter)

2% 2-24014 Rl AT} Pol Y Y
Aol BEES AFSE olF d

horizontal rotor)& 7}4]

R
30
rr
otk
ol
N
rlr
o
Ay
ot



&t58H| Yt General for AMEs

Pitch change axis

Drag hinge

[ 2—24] Dual rotor helicopter

rzi

A7) &e)FE (dual rotor helicopter)o]t}, 3
7l 8 EZ(aerodynamic torque)®] o3
A7) S8l g3ldata ola SHE B3 HPA| 9
RS HiAIAI I,

mlo

2.15 3|7l A|AEIQ] SHEY
(Types of Rotor Systems)

2.15.1 24 2hEs 3|He
(Fully Articulated Rotor)

18 9-950 A4 Holz Ax}l o] oA WEF 3
A7 (fully articulated rotor)= 27 o]Are] Y|

Zl(blade)}& 7HAAL Sl F7I0lA FobE 4= S

[ 2-25] Articulated rotor head
2.15.2 Bt ™S 3|1 X7H(Semirigid Rotor)

H} lgjko] Q

U7 (semi-rigid rotor)E 0|5 3
707l (two rotor blade)S 7HA] AL Q&= &5-7] 9
gAHA

A ok 4 glek. WAL 91 Sl AR st
(flap), HIEhES ok 2 WAL S ooz

o] gk,

2.15.3 M-S 5| FLLIH(Rigid Rotor)

Eato] 3 AG7) WA (rigid rotor system) 3

SRS R DR

_“H
~
1
Jhu
=
[0}
b

- 2-21
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sta9st Aerodynamics

2|
(Forces Acting on the Helicopter)

2|5 e i

3l

x

2.16

w S % ' < I = om oap ok ) o= S By o B
X lo X < ™ m
ﬁm%ﬁiﬂw TOF O . o .WWW%.W%.
N B oo g o WOR — TR nolk:” oIy
WoL Lo XA e M S T oo Hw o g
of 2 | B SRy oo &
o= o I o W o IS ® =0 e -
w B9 oz omroof X hw P 2 i N o gy R P
ST mwoay 7T DR oﬁ § wo Yoo X
- &0 —~ ,._.owroux_ o RS ﬂﬂer
Loy T Z WA S O
TS o, B g o 8~ S Wwmwm Ly mll
ERE e I VIR A SR A
o - 01r__oﬂao_ﬂo%, o ﬂﬁﬁ1%.§]q
..nmow__m,m—uw_tﬂ&odﬁ_-.wlﬂ‘_ﬂ W. ,_HH,LI M,Wmm—uaewﬂﬁ
ol N A B I ) 5 SR UBEYT LW
ﬂLmﬂu“_u#nTwmimo_bﬁ@.ﬁ = Jhwcmwurmzﬁngw%u%m_m
< — o ~ e NI <0 o o = X
ﬂww%l%lﬂﬁﬁﬂmmﬂyﬂ AT RO S R
cEE e @ ¥ I oy m EPZhAyENT
Umzg=gpllse S8k AR ST - R
.A._ﬂ]_zT Ot.l NI Lt ﬂn]l = o mlwo o_w_ o] T 1 E._ o X ,._ILﬂH
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™ T DF ol w AR YT H WP DT T
N R EN o B R v - omWnowr W of 9o M OF ® g0 o
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~m o Pegole BT LR oo o g L X
r/ompldl_yo T o KO = frs el o o .aﬁﬂ‘AT‘lo# Ml = VMM_.
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BB g ome XA g A S I - T B~ N
X = W E AP B of M T oo A M o = m oo T o 7 o

Z
A

stof o] 71A] o]
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E
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3
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(straight—and—level flight)& o
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2t General for AMEs

(22! 2-26] Aerospatiale Fenestron tail rotor system(left), NOTAR® system(right)

= PHOE njoio
% 3)AG7) (auxiliary rotor)7} A

% 47*01 o g ek

=3
Aol sl #E(foot pedal)e BLT o, =87}
£ FastA sp7] Slell 2FAF 1] Sl S
HE 7k B AT EE THs5HA g

19 22600 Bl Ak 2ol 4% WoFe

= o o] ;e sz A e,

o2% Yelgat me sA glo] W Pz
A

2.16.2 X}0|2 5F=(Gyroscopic Forces)

i)
i)
o
i)
lo
ul
foir
)
-IN

3] A <7l (spinning main

rotor)= A0] 223 3 (gyroscope) A1 H 2§
, ol o]t Aol hfiAE ul w3 HEA o
128 = Heko] Hoh 1Y 22704 HolE
I o], of2eh Ag-2 7lo] 7l A Fom R
3)de] WFo R AL 90°2 dojdtt, o] g
olaf & 3|AG7He] EE5 I (tip—path plane)
THHOZEE 7)o XA Hr,
Zpo] g2 A 32 O] HIake-5(gyroscopic precession)
o] ¥ % (tip—path plane)?| &2 ol F3F
= FeAE 7] S8l 7 @A A

N

[T O} n:d'
ol

rlo

(two—bladed rotor system)E A5}t F7]4

") Z] 2FA A (yelic pitch control)E &2&ol= A

& B o] s ZheliRl AxfE A sk

o] MY W37tE S/, olfgt Y

o 2FEFE TUT OB HE IR et
z

A EE e YASHES BT 2§
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sta9st Aerodynamics

Axis

N
N
N
i?
I

N
N
N
N
;22222:{
[{]
o

<

Upward force applied here Reaction occurs here

New axis .

Gyro tips down here

Svaaaaasaaaagal

Old axis

El
av
a“‘d‘
2@
@

Gyro tips up here

[ 2-27] Gyroscope precession principle

disk)s= Aol 22 H 2H-8-517] wiitol] Gl 3
el oF 90° o] % Aol FfHEF(maximum
deflection)o] =Egtch 18 2-280A= HolE
AAE 2 HFE r7lo] R edEy} FE
of = wl °F 90° o] %ol dojupr| vzl E-5
H(tip—path plane)®] ¥&EFFo 2 7|0 X},

=
kA S8 G5 S22 SHE AL AR @A

ya
F GAA RGANEA NN F714 uA] 2F
o

g 2 ofelo] slmel 7114l A
B

710] Wezte Stk
o] FUT 2T §AUL FAlo] L ofolm
2 Saue] Aeia e AaNA ge Wi
o] Wgzte Al /b weztenA v
ARe Sele Aol Qx, gad wezow

A gzl dElEe 4

27 2-300014 Kol A} o] A

3] A7) (three—blade

ol 3.

i
=
N

>

rotor) oAl ¥-37+e] Hoj

=
Z7ket At £ A Sade 9

g AHE AvaL Ao,

£ 90" A5 A

©
=3
M
off
)
o
=
7
3
5]
(m

| 1
Aol 02
wezte] Hrjgart o

ojldt}t o} HéF(maximum deflection)S ¥
Zo A FHd A&2HF HEF(maximum upward
deflection) 121 oA FHof ol &eF H
FF(maximum downward deflection) 2.2 90° ¢

A dojupar, ZE I (tip—path plane) o4&
H
[e]

rpo 7)),
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ZXH| Yt General for AMEs

oot

Low pitch applied

Blade rotation

Low flap result

High flap result

Blade rotation

| High pitch applied |

[22! 2-28] Gyroscope precession

2.17 22|ZE| H[l AEl
(Helicopter Flight Conditions)

2.17.1 ™X| H|&H(Hovering Flight)

FFAANY A, DelFHE BE AW §lo] 4
| A SloIA BNE SR 1 2-29904
HolE A3} o] shsol WA w 9] 9% AelF
AR ol 3] WA et FEe
SAYEOT g SHo KO AgHE
Aok o] Zolok 3tk FFAAN7] Farol

5 4
F A FE2 3THA L=E FASH] 9§

=

)

[222! 2—-29] To maintenance a hover at a constant altitude

+2-25
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oo
W,
o
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o

Tail rotor €\ ]
o Athy, WeFe ol EYFOR A&ach,  downwash LR “\ g 7o
AHIA of| A A5e wi= AW T B} iz
tha 2ol 7} 9Ick [13 2-30] A tag| i;ztoc;ro : gssfsri\teedt (;(:q;;z)duce thrust in a
32945 AelFeel FEe 22 WAl
FS AL Qe we 2 E g ot Hkcslz] ffsf EHto] BARE s oA 2
T 5] HollA AT wf Grfzle] YR FA U= u PRz ofHe] 7k Fro] HA|H
Feo] Qe of7|A S Fredeat 49 @ B 2242 = G d2=27) S of
RS ERUA, Rk 02ZOE 7|%0lA s YA
248 4= QlH,
2.17.1.1 3 o]F E= HF BT @ qhof W&7]7F 2EF0] FAof tiste] 422]o]
(Translating Tendency or Drift) Hes AAErH AeFE FF5AANE Al
13 2-3001A Hojw A} o], 35 gAY Al Tt vy 3 A,

3AG7 AeFE = HF st HFol @
A E= 1 37l 8 WO R o5
7ZgFo] gl o] M Z3K(drifting tendency)

2
u
4>4
23
2
=)
o
=
x

me| gl .%o r o
3l

©
N
1
it
»
Ji?

o,
me
i

% E(slip bal)o] 7ol glow v}

H
AEE WE

& B3 ol ZF(translating tendency)o]2tal F- Holl &2 7 o}, o]AL I{e o
2}, = v]T2 (sideslip)ol2kal F-Et.
o] WFE Walshr] $lall thaat T2 o] A
et 2E ol F AAENEAE AL 2.17.1,2 A &3H(Ground Effect)
2 3|45l ot} A AN FFAA Y o, AHAETHground

effect)2til <&z FAto] dojdt} o] k= W
O FH&71E AL e A el 5 wEd 2 %o A9 o) gL
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oo

Large blade tip vortex

)

=

/I

X

Blade tip vortex

Downwash pattern
equidistant 360°

[ 2-31] Air circulation pattern change when hovering OGE when hovering IGE.

Aol o] ol A dojdtt, Ao} mpE2 S5y
oA @77t ez dojds|= 572 Qlsf delw

E|Z5E BRSO R o] FohA| it 2RE

o
=3
m
I
oL
o
okl rlo
N
fo
i
o
it
ro,
ol
ol
2
ue
=
N,
mi
=
&
(oW
@

[
o,
[\
&
2
o
b
s
N
o
i
my
o
B
re
foi
B
rlr
&

b
fn)
ot
tlo
A
[
-
toh
o,
ue
=
mi
1o
Sl
-
>
olN
N
1o
(io
o

o] ¥juf 2He] AZ FeEjt s 59
of whef HapE

K
6=
oftl
£

2.17.1.3 8 &8 A7 (Coriolis Effect(Law of
Conservation of Angular Momentum))

&2 a7 (Coriolis effect)= 45
(angular momentum) H.£9] Hzo=2 8Er}
o= 2HA| 9 25 > @fEo] Zhs A ¢
ok WsA] Fethe Aol thAl el 3RA|
ofwl ejgo] || £ =5 HASHES 7lelfle
7R F LR K ER Foprb= AS A&7,
25 YA SErA Fafl, A x93
ZAlo| A AP, BARUE (moment of inertia)

ot} Z7t<EE (angular acceleration)2} ZH<4

e

(angular deceleration)® ¢# X Zr<&%(angular
velocity)oll 4] H3t= 3714 0] Aol 3|4 9| Fof
o 7PA olEsk & uf, B o He "ol
o off dojddt}, IHAFY K= WHAFY] Al
of Hlgste] F7IstAY Ee Aagtch o] Y89
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EFE 2A 2A0lES B Ae] F2)Ho] 9]
th 2AolE 12 % teje} of% Be WA 3 %
shuz slAg Axa Avole o) 2o e
W3 ek AAo]E 7k QRO 2 o Tt
3% T2 Zolghd ul, BARME (I
2= 1 Hol Zolx|A| w1
et o e sl ol

2.17.2 £=Z! H|3(Vertical Flight)

a9 2—3201]H Holz A Z;*Ol Ca Xéxl‘ﬂl“ﬂ 2

[l 2-32] The vertical flight

2.17.3 %I H|3H(Forward Flight)

a9 2-33004 RelE At Zo| YrlEE &

Resultant 3

A

Thrust *

_________ ¢ Resultant

(a2l 2-33] The forward flight

= FASE W3} glo] F4 A v (steady
forward flight)olA &¥, =9, &4, FA49
Yl 7HA] g& o] é‘orl%oioF sioh, 2y

.
X Fel-Fee E /b ARow BAsLY, 44
[e) o o [elxe} }\1 ‘/F—

<4 (traight—and—level),
H| 7} 21838 (unaccelerated forward flight)©]]
A, FE2 wAek 2 %Ei:i aeu} 7 vok

FEL 30| #30]
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Z7HH| Yt General for AMEs

oot

800

600 \\ lecreasing jairspeed 3&-\/
\\ sf/
@
S\
N\ oy
400 ANIRY)
4 .
Increasing power for
decreasing airspeed |
200 Maximum
ontinuous
(horizontal)
Minimum powe d ight
or-level fli '\/. il s INAVARY
or-levetflight{Vy, AHSPCCATVHy
0 \ 4 ‘
0 40 60 80 100 120

[l 2-34] Changing force vectors results in aircraft

movement
oI5 1), S Fejo] PEYFOR AV UL
W) UE] B DEE s Azt

£49 7Hre SN a2 B3 37589

1-5 knots

o 2 2712 99 o we Qojsee o
B ES GAE) QaN 2EAE FY EE

w8 ol FollA ol Hste AC7]A] gfotof git,

1%,
tlo

i
fo
it
S
K

2.17.3.1 A o] & (Translational Lift)

e v o) AR A ol ZiAE Y
A-&(rotor efficiency)2 Zo| oF&(translational
lift)oletal Haot, 354X G 9 ag
& @37 B A (surface wind)9] ol
of sl dofxl fFUH HiE o= Qs o =LA A
ok FYE Bkl &71 ool Sfsl A=
At Aol G NgA o ol o ek o
o Flol 9 3719 358 "L A o] Hrf
A7 S HARR A AL v Al &
ZldetA o g B agAoltt, mYIJHAINE A
Ao 7 A2 oA 2-sAlA o) REAARRE 3
A7) A= 719 757 dF oz Yot
A shaA AMAE A& o B HEA e
AR, 223l oof tf-3-sto] Hej a7zl

A WE7I0) FAFHES QER HSS ABAIE

e
e\

[212! 2-35] The airflow pattern for 1~5 knots of forward airspeed
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Airflow pattern just prior to effective translational lift

10-15 knots

[l 2-36] An airflow pattern at a speed of 10~15knots

= 2ZAPA AESHA gk 19" 2-359F ¥
2-36°H= AR b SRl 37155 FHl
utet a2} sjdE o] agol oA Y=
g HojEr,

FEA]

2,17.3.2 & Ho| 4

(Effect Translational Lift(ETL))
6~24knotsol|A] AXIH|gPor Ho|st
e FEHE &7 o] oFgH (effective
translational lift)& Zdgch o] g2 oA
N7 A7 1S =7 S7FE ) S asA o,
16~24knots Atelol AE7IAAI= o] 49
Akt ePds] wep|al vl aA] W] oke-
S7101A 2Estr] ARt e H%f‘]
g E719 B2 Y LR HI f e 5T

FEFEE Soleth AFGNEA }‘3% aEA
O g FASHA Ve whEzkE Al&GEA] ST E
ol F7He A& 49 %P% 7| &me] =g
o j7hA] ZE]ar AR
9 fj7hx] S SR 010175_]‘:}

e

1
o

.

rulru
i O}frl

19 2-379A HojE Ax o] £wr) Fred
o, 7|7t 912 SEHAY SFR S5
77 SEZ OB Fow SEFL Ho| ol TS
agAol| Het, oFgo) u|tfA Agtayt, zolz
AFIE Ax}-E&%(gyroscopic precession), HEF
S8 Y(transverse flow effect)= ©o]# 72
o, deFE7E A do] S Fal A

& 7:1 o Z&/\]._‘:_ ol—&ul—sl:og ;4 /\]7]

¥ i

1 A& 3)-YIN t]2H(constant rotor—disk) A+
o

A5t7] $lal &9 <% dF(lateral cyclic

input)& FA8k= 2] a5,

- |Ilail rotor operates in

relatively clean air

Reduced induced flow
increases angle of attack

[l 2-37] Effective translational lift is easily recognized
in actual flight
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2t General for AMEs

2.17.3.3 38 9] v A (Dissymmetry of Lift)

) v (dissymmetry)-> 2H2+9] Arte] <
oo Az v HiERSl sl deAX e
7 g9 AR (advancing halves)%L L)
(retreating halves) Alo]o] FU3}A| & oFy
sk Aol o=l dide &7] Sl olEA
22 ko oFE-S K A517](compensating),

-
+= HjA3}7] (eliminating) 2]

4z n

s

a7

5}7](correcting)

tho] F st
19 2-380 4 HolZ Ayt o], deFET} &
= X]L]-}ﬂ 0]561— 0 = 3AY gAaE 23t

Ao 4 3 2 HJL g 7H7‘°ﬂ A9l
£ AEL A2FEe) A4 o7lawe o) Zof
o}, weha ”tﬂzréﬂ Az 3497 Al

o>
R}
we
=
o
J
rlo
2
jﬂ
5‘:
>§

HH O @ e

o
- oa‘:
ol
i)

Advancing Side

Blade tip
speed
plus
helicopter
speed
(400 knots)

wind

Forward flight at 100 knots

[l 2-38] The blade tip speed of this helicopter is
approximately 300knots

oz e F5eA 2 Aotk F IS
S dazme) AYoageEs 55 st
2 ABHoR ol HejAe|m SHoR A
Hfeather), 2% 37l o] Y7lAS 71 9=
BAE 3 AGI) Gl A2 sAGAZI0] L]

ol FHER, EX 1So] 3Ast u] 97 E of
B2 Hd A =(flap), $931A|, =& ZF 31X
3Tt G0 BUAAA Y

S, & 2719

243t

(flapping hinge)= %8
HYAYA sh= MY
NS HEE 21 =

o}, 3 G7Zlo] fl= HY A uf thE & g7l
< ot = Hy A,

19 2-399] A4 Kol Axt o], Y
Zl(rotor blade)©] S|AG7 tA39] HZ 2o
2o g 22 Ho A E9% %2 (maximum
upward flapping velocity)ol] =&gtct, E71%10]
EEFe s HyAL uf, A9 A A<
(resultant relative wind) AFe]o]| 2t 7hagict,
7Rl o] doAR o & Fo] W
A, $12] CollAl, 27zl 1319 X

519F Z3% 48 (maximum downward flapping

|(teetering hinge)

a1

ol

(o]

velocity) &2 it 813 S o= lsto] A4
o AUF Abolell Zt=s SR o)A '
4L ST FEE S St SEY
A A8k Gl EE L =7 e =
e H e delFEY Al dAE=E AT
ghet, nARIGE A FELIIE TS =
(slow) Aoz Aste] &S WAL o

APaRS “SE|GI)7] AL (retreating blade stall)”
%,Iqi](nose—up pitch), %I
WA BHow el
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Chord i

‘BJ Angle of attack over nose

Resultant relative wind

_g Angle of attack at 9 o’clock position
Chorg line

I

Resultant relative wind

=
Downflap velocity

_N Angle of attack at 3 o’clock position

Chord i

- Relative wind
Angle of attack

‘D] Angle of attack over tail

| —_—

Resultant relative wind

[l 2-39] The combined upward and downward flapping of the retreating blade

, =9 Bl osf dFEk
o vt sl HAstr] flsf A G
2o Fe EE Al AL 715 flollA
o A Z% He(maximum upward flapping
njol o A 2o s}
oF Z HY(maximum downward flapping
ol EF I (tip—path
plane) 2.2 slojd F&HOR 7|&ojA|7 sl &
L@ (plowback)olgtxl HETH 18 2-400A4=
ol@A 3HGI A7} ol 27|l
2= AW ol 2 oA A Holt, 7]
SL7b Aol o] Y vt AAT
o tjA=0] FHL @23 f AT HELS Y1t

displacement)E& ©o|Fil

displacement)S ©|&t},

[212! 2-40] To compensate for blowback,
move the cycle forward
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AAIE AofsHA s F ] Bt A ol thal 2Adst
=2 2714 959 (cyclic feathering)2 ARESHC}
714 HH RS v ol Wazks WAshs
& o] mith Aol el KRttt FErgA|olA Ze
oF8-& Wajo|E e (translating tendency)oll i
o BAS FAIShs RGN oA 22 1%,
7o) 7o Wk 7 e BE ke A7

F9lol A, B o

9ol Aoz Azte
& 1 el 228 37 rs}% 5ok )
Ao 3 oA QA Zaizleh, 714 $lof
) AR ol ol 24

Ao FEY RS YEYFoR I vlaast

FeHES 7] 2olth WG SR A5
9l3) 2 AN el FHe S0l F71E u) gHEy

Ho
N
o
=2
o
i

O 4@ Hdo x
%
)
1
%

] Aol A Kot o7l g ¢

m%
=
o
HU

B A A B olefd SRYUAR, &
2o o 140 $ES WA o 24
of oS fAIS] S8 AAZA RS i,
Syt 3714 Sege) 2gke o) gyt 3
AR 9 Belgeo] Aok 412 A

2.17.4 XF=S3| T (Auto—Rotation)

a9 2-4194 B A3} o] A53]H (auto—
FFE F IHLNAA ] A

rotation)2

[222! 2—41] During an auto—rotation, the upward flow of relative wind
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e 7hsske dXlegEY 23] SEHE 5
3 HEHLR olFsle 719 Aol sf sjHst

S, A5 A 37
ob|ZozRE LAY

Edst S22 (clutch mechanism)?l, A&
)& (freewheeling unit)oll &J3l 7|AA o2 7}
A Floh, whef dixlo] 1 drh AR 21474
(freewheeling unit)= AFE2 0 2 F 3|AG7|7} 2}
a7 EAsHA g, ol= AeFE 7} vhefF Adlxlo]

skl A9 Qs 2FAZ 4= Sl Aol

ofr

2.18 &|%2! k27| M|o{(Rotorcraft Controls)
2.18.1 ZAIEKSwash Plate Assembly)

a9 2-4200A4 HolE Aut o] A (swash
plate) @] B2 ZdE]H ZZ( collective control)a+
714 ZZ(cyclic control) S = EE F A7 0
B 2FUEs Adste Aot} A2 2719 = §
£ 0 g o|RojR=d|, 1A A (stationary swash
plate)?} 3747 AFH(rotating swash plate)©]t}.

IAAAN TS F AL utAE (main rotor
mast) F=9lo] A Ho] g, Al FARE
(pushrod)2A] 71253 e E 250 A2
o] Qit}. ol 7FeAI AR (anti—drive link)oll
O3t Hsl7] oA AAHARE BE o R Ve

1
(&=l |y 3

Stationary swash plat .
1

N
S
=
—
-

1

" Rotating swash plate
13

e S

~— Controlrod
— ] p

[22! 2-42] Stationary and rotating swash plate

2

A 9a £Hoz AR A &
E42H (uni—ball sleeve)ol 2J3l 124 7 Al
o, 222 7 AR (drive link)ol 23] bt
mast)ol] AAEAIL F G| tAES}
A 3| st s sl gHtt, & AAtE shte]
TRFRORA 71&ox|aL §ie} ofef 2 n]118%|
A gtet, A A AR 91 AE R (pitch link)ol| 2]
&l =2 & (pitch horn)ell AZF T},

FelFE ol 2FAP vy Aol ARgsfor sk

A FHA 0] 20 2Fo] 9k, ol BHEH 2%

i

A

1>’ i
fm >

ol

==

(collective control), F7]& ZZ(yclic control),
HHE 5 9| (anti—torque pedal) = we] 3)|AY
7N ZZ(tail rotor control) o]t} Al 7}1A] F8 %
To| F71ste 2FAR= AeFEE BP9
of FEEE 2Fo] A HAH 225 2344

(throttle control)& AM&-sljof g},
2.18.2 S¥IE|H m|X| ZZ(Collective Pitch Control)
S E|H 9% ZZ(collective pitch control)2

ZFAL 240 gl 15} YO BATY,

THE| He o|FollA Yulslze] SA| e &



Alof Fgo] F7tshaL, LHE:RI’*‘ EH -LVVW 5
of Ho] ZFasitt 19 2-430fA HojE A}
o] o] AL U] 7|A|A] AH|E Faf o]FoIA|aL
el ¥ (collective lever)o] &2199] of&
WA T 2ske] of A4t 7hH wpEk Ao
(adjustable friction control)= H52]st ZdE|H

2] F2 U WABE b Eae =

A

e ot oMy > ol-rl

&

2183 AEE X

0})|

(Throttle Control)

A (correlator system) T+ Z<£7] ZA](governor
system)7} SEE| B} Bol & AY E= WA
2 o) 7E rpmE AR Bekeh, i vk

oI5 Al&glo] A A RhThE A2 E(throttle)

[22! 2—44] A twist grip throttle is usually mounted on the end
of the collective lever
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FA817] Sl vlEolA 7HE71E 24
E 19 (twist grip) 02 % ZZH|of 3

o, ARE TR }x] EE—]}\]-O]E’— ABE

J

2.18.4 =& 7|/A27](Governor/Correlator)
Z4:7](governor)= 3| A9 AR A4
£ AAsh= A A (sensing device)o]al 44
g RGN ASE fAS] Hel Has 24
(adjustment)& gttt RGNS A47F 4 2
A o 2&7]= AT rpmE FASHAL o AR
€ 2Qolgte e & davt gl 2&7= 1
7ol BRI ArAo)AE2 750l AS |,

ﬂﬂl*ﬂ of &
A7 (correlator)= ZHE|E & H(collective

lever)2} QA AZE Afo] 2] 7]A4]

E|E =7} 3101134 Pe ] 52 AHoR F

A oFn nE ZAEH o]%(collective movement)

0]%(throttle movement)2] YX|& = Q

2 3t SHEEY} Boldfle i 2RSS F

7he]ojof starl, FHEHIF /S o AR ES
st ofof gitt,

HAE HFEA, SHEE 9= n

" If manifold

pressure is and rpm is Solution
Increasing the throttle increases
[ Low [ Low manifold pressure and rpm
Lowering the collective pitch
m [LOW decreases manifold pressure

and increases rpm

Raising the collective pitch
increases manifold pressure and
decreases rpm

[22! 2-45] Relationship between manifold pressure, rpm,
collective, and throttle

Reducing the throttle decreases
manifold pressure and rpm

or& (manifold pressure)ol] ths] 12} ZZF3%] 0]
A 2252 rpme] Heff 12} 2FAFA o}, ey
U H 02 2E B3 rpmo] JFS Fi, AR
£ E3 WY EE g = =0k wEbA 24
| 2} ZEA ] (secondary control)¢l Ao &2
. 3)H& = (tachometer), & 374 A
Al A (rpm indicator)2} U ZE & A (manifold
pressure gauge) 5= AASH AME-S AA5H)
{1l EA = ojoF ghrt, 1Y 2-450AM = o5
AE HojEtt
2.18.5 F7|H 1| x| ZZ(Cyclic Pitch Control)
9 2-460f|4 Hojs

ZAF2](cyclic pitch control)=

Az ol F714 57 =
ZFALY] T Afo]
o, EL QR WelFEIAE 250] 2EA 24
Z2F4 Higo| =402 A Hd, o]= 13t

H| 3§ 2222 (primary flight control) @A ZEA}
7} ol" =H o] HgF, A%, RO =R WYFEHE H]
YA et AAFY T+ AN £5

I (tip—path plane)o]] 2o & Wyt F7]

o =
= 4
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ZXH| 28t General for AMEs

A w3 23N Bae Aok 9 ggpos

& (tip—path plane)& 7|&ol= Zolt}, +
7% ZF(cyclic control) ©] & 9] WekS: vl
el FE 9 ZpA|eE 7] £ A|ogk= Aol

AGA tAIL Z7)A 12 227 S2
[e]

1A% A%=A2] (mechanical
linkage)= 37l d2a3 F714 ¥9](cyclic
H Tgst7] Aol IHGHA

o
=
2}
ko]
=
©
Q
@
=
@
B
<
lo
o
ofk
=

oF 90°9] WA|7hE a7 A7) A2
Z712 ¥ (cyclic displacement)®] B3k A UbAl
Sof AN 2F 90°9] w27 Zojjsl= HFA

0 A%},

2.18.6 Ht E3 H|=H(Anti—torque Pedals)

7 2-470014 HojE A Lol ¥ BEF HE
(anti—torque pedal)& ZZAL] v Qx| of 9HA| v
chol 1Az}, o] A= w2 (pitch)E F3f A2
AN F8E Aojgitt, wHO A3 A
AelFH FA7F v WA Alof7t FA2te B
2] 277l (tail rotor blade)o] oJEA + 21
717 (main rotor blade)?] wWhulsko 2 3]# 5}
SAE A83, 7Heeh vlEls sl B0 HA
at7] 91l ] delgE A= P (anti-
torque) 4= ] HAGVNE AAAZI, BF B
HEe 2FAVE Al 2o Efl] AYFHE $= A
ZujgolA e RGN ZY 922 AofstA
St 3578 Al Aloll 2FAE dElEE7E 360°E 2

[212! 2—47] Anti~torque pedals
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sk Ae 7FeA et g2 o] dAE vk B2 4|

o ;2] S Fojutzol ZARA WA
A R A= o AL I A R
A gt
FE3]Ag7l(tandem rotor)2 AAE A2 FH
I B3 SHIINE 234 et ol dYE
e IAGNE AMS7| ks 25| B
refs7] Sl shelgare = Blske A ol
} 2] (both rotor system)= A= i},

S7HEAY Al

jug

2orr
rr

i
oL

g
N

7

O:

2.19 =M A|AH(Stabilizer Systems)

2.19.1 #! LI opt-l.u.l- mr_H MAE-II
(Bell Stabilizer Bar System)

Arthur M. Young2 2709] g7i7lef 22L& o]

2]
oF é—'JrUHiH (stabilizer bar)% Z7Vshd QrAgA

—n
o~ rlr
r

oﬁ
=
N
_,_
>.
%0,
_v;
r

<7/

o
1=}
rir

N
A
H
Wl
L‘ i .—Q @ (i j%
rlr
01::
>
lo
HU

el

k=l
40 -
jiad)
X,

re
o m
i

a

P4 =
30

Ol
=
rr
&2

=
ﬂE (1ag lead hmge)% oz
WA (two—bladed system)
o 3]G v Ly
txal 3}5% o HEH glA|(single
teetering hinge)®} 2712 Y53
ZQ= g},

QL

N,

o

[ lr

oy A
DO

ut

=

N

Rl
ﬂ
mlo

i
A
ot
tlo
N

31 X (coning

hinge) =

2.19.2 @Al Zajgl SIX|(Offset Flapping Hinge)

1] (offset flapping hinge)

gl sjHe %’EQEHH ] %(offset) %
al

o
[H
Y
uH
r =
ofl
r°"

et
o
ne o
)
il
HJ
ofX
_o¢
N
é
r°"
o
)
ot
H
=

H
x0
o
ol
B
2
s
ne,
o
()
ool
tlo
o [

i
4l loh Thoae), WS M
ZLEI_

’5}71] Sl=(stiffening) ©| ¥ 7| &2 vpzg&nt
o2 olern WiAo] Wele A& st

2.19.3 2F8d S71 AlAH

(Stability Augmentation Systems(SAS))

AR dlFE= v 5 I8 %" A |
A AEFEHE AT b B2 e dHEG
ZFZ](SAS, stability augmentation system)e Z|

&3}, o5 Aladl S 7P kst A
A7 YA|o|A] F714 ZF(cyclic control)& ot
ZF7] Y3l A71Z 2 A (magnetic clutch)@} A~3Z &

2 ApgaHe Bl o AHE ALBE §9F A

L 70 &
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H(hydraulic servo)ollA Y4< z}
=7](electric actuator)E AFE3ITH o] AEE=
E

B ZWIE' HAlske HirEH=

=]
system)S BA5}7] 98l AEE o] 23Et
AHBAGAE 71 BA G 25 Py
A7)13 WSS F2AA 2E3A YRFS 9
S

operations)¥} TtZAF (rescue operations)¥ 7
< U 47 o¥ctes 84 EME o e
43 Zloltt,

2.19.4 &l2|ZE| XIS(Helicopter Vibration)

m

WelgE ol AEE ol@ A Fevt oo
2—1o| A= Fal(frequency)7F 5 oA &

[¢)
HEAQl s HolE

delZe FS Sl

0

SAE 1/rev 0|5}
SIS 1frev EE 2/rev EEf| TS
stE 4Afrev, 5/rev, 6/rev
s =) e

2.19.4.1 SAFY AF
(Extreme Low Frequency Vibration)
S F3 A5 (extreme low frequency
vibration)< 12 Z(pylon) ES%OIE} 2~3cps

o] w2 EEHL 3| AIIf, upAE(mast), 1

2.19.4.2 AF1} A% (Low Frequency Vibration)
1/reve} 2/rev, AFI} A%E(low frequency
]G AAof olsf Aggtch 1/
rev A5 &+ 7H] 7|12 FEE 2 9 (vertical)
AT ZHO(lateral) Aoltt, 1/revis Thed] 54
gk Ao A A Bk ThE VAl T 2ol 2K

oA o g dE= SR = PAL

ofsh et

vibration)<

SRR

2.19.4.3 5

(Medium Frequency Vibration)
4/revol| Al 6/rev, =51} A% (medium frequency
i Aol A Ee Y 2L

A0l 2 3ol YEhe 2

5} A%

vibration)-&

2.19.4.4 3133} A% (High Frequency Vibration)

132 0R%(high frequency vibration)& 11439
A Sa7 e 1k delgelol g A
oA TS 4= e}, 7P HiH A o|al &4 4% ¥

ol HARHZ (swash plate horn)oA] =<3t Al
B A2, =55 Aoy B a3
7N 2} Aol

Hjo

_4
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2,19.5 F 3|HH WA E2E

(Rotor Blade Tracking)

=
di7h Eob7kal e w ¢t A2 A el sl dE7ial

R oo
o
o
St
=
=
2
o
i
o
>
i

2.19.5.1 291 9 Z(Flag and Pole)

%Y 248914 HojE A¥ o], Eeja U F

(flag and pole W) 3|HG7HA ] Af2 9%
2

& RoEth @A 2 B Be A9

o
el

1}

Bl

ox

A
= @A ZoA AE A 27 of2 B FH

o Welgeol AeT 4 ek,

2.19.5.2 AAA G712 EFRA
(Electronic Blade Tracker)
a7 2-499|14 17 2-517HA] RojE Ay 7
o] 71 dwkAQl A G Al Edf A (electronic
blade tracker)= Balancer/Phazor, Strobex E&}
7, Vibrex EF|A R o]FojZt}, Strobex EZ#A
= AWl Sl Be WeFE Wk oA E

T

Leading edge

BLADE

o

|
>

Position of chalk mark (approximately 2 inches long) | |
o

Line parallel to longitudinal axis of helicopter |

=]

T

|

| 1/2" max spread (typical) h :
|

A

| Approximate position of chalk marks

[22) 2-48] Flag and pole blade tracking
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A B
TRack— |1

[ N

+ — coumon

MAGNETIC FUNCTION

PICKUP

N

x1 I —x0 e
\ SCALE2

B ——

ofuBLE

[22! 2-49] Balancer/Phazor

Strobe flash tube I

STROBEX
MODEL 135M-11

[ 2-50] Strobex tracker

© H¥ Foll dejFE Wil e Ed
7Fe st fﬂ“%. o] Al&glE E‘7H7”El°ﬂ*i mAE R
9

st 2] AR QAR Aol B
ol o]z 29l o} >
URALSH: Sl 3 BelEt AelFE R

[212! 2-51] Vibrex tracker

o ZirofA] & o glojzz2 22 Ate Ao
2 Flolt. B2 FAHZPRIA | (tracking
tip cap reflector)$} 413g-5-(strobe light) 2= 43§
g}, Bl (tip cap)= 242+e] G714 Eoll YA
2 FAEY, 35 (strobe light)2 2|dsh= %711
2l Ak g4 WAl ddse F7] A

gog Fakgct WA Zupl(tip cap) A
wHsto] sdshs G719 AEE e 2ol 7hs
sttt EAS Yl 7HA 59E @AY &A= o] F
ojAl=d A% EFF(ground tracking), 5744
oHel, AHFEkl, A-s3]d (auto rotation) 34

2% (rpm adjustment)o]c},

2.19.6 12| &|F<7l EeliZ(Tail Rotor Tracking)

=
AC
toh

o] 7N

ﬂ] ) (tracking) @] FA|H 1} Az}
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[2& 2-52] Tail rotor tracking

2.19.6.1 A ¥ (Marking Method)

7 2520041 HofE A} Zo], A (marking
method)& ©]-&dt= e IAd7) Ef7)o] Hat
L ooy} g}

@ e Sl slE, G7ial —L] A AR
Z](pitch change system)2] W3} F=
e IR =Y - 5@0}715 ddska m
2] SRS B, el d e
(tail rotor tip) o &7+ EFA Mo
oI5 shal B 3 thA| AHsH S gt

7z

@ 4334 (trobe—type

fu
£
oY
o=
ﬁ.’
r\ﬂ
12
o

) thofl Ginch Z
ARIF A FATE FAQE (prussian

¥t Felel

2.19.6.2 AAA] ¥ (Electronic Method)

A2 A ol Eff7]S& Model 177TM—-6A
Balancer, Model 135M—11 Strobex, Track and
7HEEA|, AolE, Le]ar 2 B
7107 o] foRIt},

Vibrex ¥% 7| E(balancing kit)= d2|FE 9 F
7N} mea A el sl et s 2
715 S5k A AISk= H| AMERIT, Vibrexe
Lol B Sty A o ol faEt st
2% A Z(vibration amplitude)= #A4skaL 3|A
7 Al=et FA Wk okt AaE =3kl Al
Y= 2 ARSI} E3t OA] Fele wE Fuk T

+ rpme 5745k FH| = o] &3ttt

Balance =3,

2.19.7 31T EHZle EE 2 H
(Rotor Blade Preservation and Storage)

@ F719 FAlozHE YAzl YRE HEs)
7] $J8f AolaF £Ak(tree damage), = 2

FOD, foreign object damage)
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2] 9)(corrosion preventive)2] %—8— A==
H2 = F(primer coating)2 E717 €
S B35}

(corrosion preventive)?] ¥ TR ZE
721+ BE % F4(bushing), & 2
£ E(drag brace retention bolt) +%4 %
e 95 B o= Hogit

o
b
o)
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