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Attachment 2 to Appendix T» to Part 60—
Figure DZA. Under-Damped Step Response
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Attachment 2 to Appendix D to Part 60—
Figure D2B. Critically-Damped Step Response
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[E 11-1] 2FH HPTAZA(ARZH M)

QPS Requirements bS]
Al™ FID &
- 3 LAt HIg =A A" Ml EALE ZtALE
HE e T (6] 7
1. Hds
1.a. AMEl =HIt
1.a.1. AS 2HE
l.a.1.a. | X Als 2 Light Off Time - K| Aol M ZE - A A A|RRE A X | X
TS (LA|Al) +10% or *1sec gejlo|3a Al ¥ OFO| S 7HK] 2 X AALEY
Torque - *£5% =IPNE=S OO| S MEE =Z RPMIIX|
Rotor Speed - +£3% Zt AE AlS2 7[Fslo{of
Fuel Flow - £10% sict,
Gas Generator Speed - 5%
Power Turbine Speed - +5%
Gas Turbine Temp - £30° C
1.a.1.b. | HAtAEL olo|& Torque - *+3% NS - MMME] ofo|E B =S RPM X | X
2! ZtZ RPM AN | Rotor Speed - £1.5% AtEl REE J|E35l0{0of sict
Fuel Flow - 5% o AMHA AHOZ
Gas Generator Speed - +2% CHAHE 4= UL,
Power Turbine Speed - £2%
Turbine Gas Temp - £20° C
1.a.2. =3 gHl &£ EZl | +10% of total change of x| A - Qkulskol M EF AlAH X | X
power turbine speed or ZtZof Chst QR SEHS
+0.5% change of rotor speed 7|Fstodof st
1.a.3. A U ZE =5 | Torque - 5% ME DSt - H2E|=of CHaH AR Qlads X X
Mo Rotor Speed - +1.5% Algslto] ZIE 7|E510{0k
sich AS 9 ol Ms
AlEoflM SAof| =3iE 5= Uct
1.b. <H=>
1.c. =




1.c.1. = AEl Airspeed - +3kt - 0|§ Y HAZ(&F0|F ¢
Altitude - +£20ft(6.1m) Hxiz| H|gozRE 0|F)<
Torque - +£3% A3E 7|F5t0{of Shot,
Rotor Speed - +1.5% o] 7|&2 RaH™o|akd
Vertical Velocity - ol Aol CHZ7|&HE FZHo]
+100fpm(0.50m/sec) or 10% CHol M2 M-Zstnf, Zat=
Pitch Attitude - +1.5° Ol AIZEEH =2 AGL
Bank Attitude - £2° 200ft(61m) 7HX| 7| == 00k
Heading - *2° st}
Longitudinal Control
Position - x=10%
Lateral Control Position -
+10%
Directional Control Position
- +10%
Collective Control Position
- +=10%

1.c.2.

1.c.3.

1.d.
Torque - +3% 42 2 FAHAR & S
Pitch Attitude - £1.5° et 205 7| F5t0o{of 5toq,
Bank Attitude - +1.5° o] AL AFHOZ
Longitudinal Control CH& g 5= UCt
Position - 5%
Lateral Control Position -
+5%
Directional Control Position
- 5%
Collective Control Position
- 5%

1.e. 3 ME

x|

or

Vertical Velocity — =100fpm
(0.50 m/sec) or *10%
Directional Control Position

X 7 2HEH(0GE)
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- +5% CHA g 5= UCH.
Collective Control Position
- £5%
1.f. T4 o
Mg g Egs=l Torque - 3% =3t - 7|52 Hel Mkl Z2X X | X | X |-o| Alg2 =}
HISH M O{ZFx| /x| | Pitch Attitude - *+1.5° (SHER| On/0ff) Clefst Egl =232 £ J1XK| SEAIZE D7 |EE
Sideslip Angle - +2° S 06 =&l it o|Ate| ZHof 9
Longitudinal Control ZAuE 7| Fsto{of stct Ms2 golstot
Position - 5%
Lateral Control Position - - dEHo| AHA AR
+5% CHA g 5= Ut
Directional Control Position
- £5%
Collective Control Position
- £5%
1.9. s
d4=s 2 EgE Vertical Velocity - BE AA =F | - F X 1 6 =l X | X | X
H| & A O &K +100fpm(61m/sec) or *+10% sttel 2l X st ZaE 7| 535tofof $hot,
Sk Pitch Attitude - £1.5° 2i2=s MAlE HolE= Ma A5
Sideslip Angle - +2° =2 Z=of st Zdolojof
Longitudinal Control SO AlAH ShCt.
Position — £5% On/0f f
Lateral Control Position — £5% - UHO AL AYHOZ
Directional Control Position A g 4= UL,
- 5%
Collective Control Position
- 5%
1.h. 45t
1.h.1. zst Ms ¢ Torque - 3% HA HZ ZE0A | - F IHX| 551 6 =l X | X | X
EgE vl Pitch Attitude - £1.5° 255 E 1,000fpm oist 238 7| S§stofof shot
Mo &% 2 x| Sideslip Angle - +2° (5m/sec) E= - dEo| AHA AFHSE
Longitudinal Control o8s £ B0 CHA e 4= ULt
Position - %5% Al A On/Off
Lateral Control Position — £5%




Directional Control Position
- +5%
Collective Control Position
- +5%

Pitch Attitude - £1.5°

- F 7K &Y =doll st

QEZHo|M otY =l U
o EZE Sideslip Angle - +2° S AlAH ZAuE 7|E5t0{0t 5t
H#=E <X Longitudinal Control On/0ff Hole= ™At 2% RPMA|
Position - +5% CHstod 7| 2= 0fot
Lateral Control Position - 5% Stoh (HE| 2 X O ZHX|
Directional Control Position X7t 2t™ 3| ofefiel A,
- +5% 2H £E 3820 M)
Collective Control Position HO0|E{= 50kts
- +5% +5ktsOll M El & AFH =Y
g5He| SR 7| E = ofof
Stod, dHo| AYWAF Algloz
e = UCEH.
QEZHolM
el Rotor Speed - £3% =gt £ A OIO|E77IX| F4st A2 &
Pitch Attitude - 2° 2tx0| ATE 7|2 500{0}
Roll Attitude - +3° stch =8 & FdlE= 9
Yaw Attitude - x5° 2= Fof &E7z2|
Airspeed - *5kts. CH7|Z=oll o st zdolojot
Vertical Velocity - stof, A& & == 49
+200fpm(1.00m/sec) or 10% Fiasg S E£= zZd
oz SHo| It
Z3to|ojo} StCt,
35
ZE AR Airspeed - £3kts s HZ 9 &7 Zzaod(eF

Altitude - £20ft(6.1m)
Torque - £3%

Rotor Speed - +1.5%
Pitch Attitude - £1.5°
Bank Attitude - +£1.5°
Heading - +2°
Longitudinal Control

x~25t0{of 5t 200ft
AGL(61m) ol A 2 E| =F K|

E=xsd




Position — =10%

Lateral Control Position -
+10%

Directional Control Position
- +10%

Collective Control Position
- +10%

M A2 | 7kx o] AE
7| =35to{of ghet.

<HZ=>

<H&=Z>

LEZH oMo Zo|

~F =
25

Torque - £3%

Rotor Speed - 3%

Vertical Velocity -
+100fpm(0.50m/sec) or 10%
Pitch Attitude - £2°

Bank Attitude - £2°
Heading - *5°

Longitudinal Control
Position - =10%

Lateral Control Position -
+10%

Directional Control Position
- +10%

Collective Control Position
- +10%
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MZAIZEH
olgst 4 g1
|.7=I° Z2t=
Algd|gl =ZAL
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=)
ne

SoixF= Cf A rol

AR
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LEZH oM

HZo Z2o &
AME E=5H
=25 Jlss Sl
=25
=5 EZ
EE A AH 71 =FEX|7F U= dE|FEo
AV ESEE=PS Z+Sh Afetol| Cisf &S| st
2ol AAREnE ARM # 2| stofok
shC}.
Mro| 2 2 Breakout — £0.25Ib(0.112daN) Ao, 38 =A

or 25%
Force - £1.01b(0.224daN) or
10%

E& 0On/0ff
Friction Off
SO &R On/off

St=9qof =2

SHA| S=Ct.

LS T

Breakout - +0.5Ib(0.224daN)
or 25%

Force - £1.01b(0.224daN) or
10%

Aok, 38 =A
E& 0On/0ff
Friction Off

SO&X On/off

==
=2

o

SHX|7F ALSE 4—?—01|E
=

o

ctelo] =& EX[E 05510
w 7ExX| e Zats
E35to{of sict.

s8ol3a mE g
vs Q%

+51bs(2.224daN) or 10%

Ao, 88 =2

EEINPCTE

Rate - =10%

x4, M =7

(-

(2E e AI2H]) Trim On
Friction Off
EEER| +10% of time for first zero| HXlz2|u|dl /=8t ZAut= =[O o|sHL el - H7}d =F
A 2E F) crossing and £ 10(N+1)% of E& 0On 25%0ll M 50%S AbSSH0{ Zt Al AElof st
period thereafter Friction Off Fo| tdtstoz A4 EEYA Atz

1+10% of amplitude of first
overshoot

+20% of amplitude of 2"
and subsequent overshoots
greater than 5% of initial
displacement

+1 overshoot

ZETA| ¥l of 5o
7|5 =0{of etct.

POEERE IR

Bote & oo,
N2 mA AE
NJEBE=S
F7lolch,




2.a.6. 4 +0.10in( £2.5mm) XA, HM=A - BE =Z&xo st ZotE
7|Estn d|wWstojof stk
2.b. HNE =85 22
2.b.1. EgE HIE=ZAER| | Torque =+3% x| g 3y - M3z Zt dhskol| ofs
2| Pitch Attitude +1.5° MolH|dl — FH, CHHMCc R £5 & S7HA7|0
Bank Attitude £2° N1 T L= | Al&E(0f; 10, 20, 30,
Longitudinal Control SOHA| AR On/Off 45kts) St ol AHAE
Position 5% Algdez2 o Jtsstct.
Lateral Control Position
+ 5%
Directional Control Position
+5%
Collective Control Position
+5%
2.b.2. A dbe|Zt Torque =*3% S 0|X| 2= - A AMEHo| Y= Al 7He
Pitch Attitude £1.5° NPT At Skl cisto] Z3E
Bank Attitude +2° SHZEX| On/0ff 7| Fstofof stod, JHE SCHsH
Longitudinal Control Position A5 zZesht
+5% Lo AL Ao Z O
Lateral Control Position tsstct.
+ 5%
Directional Control Position
+5%
Collective Control Position
+5%
2.b.3. =R sH
2.b.3.a.| Mzgtst Pitch Rate - £10% or Hover - AH =T 3y, JOf AlAH - oldg “cy)”
+2° /sec SHEX| On/0f f Off MEfOIM & SEHE AlEolct.
Pitch Attitude Change - +10% Hetst =M E 2o{of 51,
or 1.5° 0| Al&l2 Aol »|&a
Tldstx| 1 X|HE1} LY
M A2ld|d Sol =8 = ofof
stCt
- SU&EX| offel H=
HiotM S 2[5 MO EE




M5 Al™ g £ ULt
2.b.3.b.| 7t=etst Roll Rate - £10% or Hover - A XF ey SO AAH X | -olxHe ¢ L2
+3° /sec SLHEX] On/Off Off AEfOllM & SH2 AN B E
Roll Attitude Change - 10% Hetst =ME Hojof shof, X335tz 2stod
or +3° Mol d|&o
ZIstX] &,
X Hg3 o HXfz2|
Hg S0l ===
“Ct71” AlEolct.
2.b.3.c.| ol et Yaw Rate - £10% or +£2° /sec Hover - A =F Q) SO AIAHE X | -olde ‘o)
Heading Change - +10% or SHZEX| On/0ff off AEfoM = SEHS ettt AlEolct.
+2° ZME Eofof sict.
- o] Alg2 ™ol "3
ZIdstx| &1 X|HE 3} LY
MA2ld|d Fol =8 = ofof
sto{, SOHEX| 0ffel &<
HgotME Qe oM EE
MYt A" g £ ULCt.
2.b.3.d.| ==tk Normal Acceleration £0.1G Hover - AH =E ™, S0 A|AH X
SO EX| On/Off Off AMEfoOlA = SEH2
Hetst FME Hofof st
2.¢c MZast =8 22
2.c.1. T=EEX SF Pitch Rate - £10% or =35t - 2L ZHE EHRE St X | X | X
+2° /sec SHZEX| On/0ff E£E & xZehP| flsto] F 72
Pitch Attitude Change - +10% =&k HTof cher 2zt
or £1.5° 7| S = ofof siCt.
- A" =& QdHo st ZotE
7|E35to{of stnf, &= 2|9
SEH2 SLEX %2
tistod Metst FME Zofot
st
2.c.2. A oty Longitudinal Control Te Es S |- EE® HTol Z HoM F A& X | X | X
Position £10% of change QEZEHo|M F 7lel £o tfsto| ZotE
from trim or £0.25in(6.3mm) | SCHZX| On/0ff 7| F35to{of stof, Ao
or AHAE Al o2 ChAE 5




Longitudinal Control Force
+0.51b(0.223daN) or +10%

2.c.3.
2.c.3.a. +10% of calculated period =5t 370el M Mol Z(l2do] - ofH gz ZHo
+10% of time to Y5 or Fx| On/Of f §AZE T 7ol LHKE) st SES XAI=
double amplitude or £0.02 = 1/2 s o8] RE = AlZE L BEEE[X]|
of damping ratio B2 AlZEE Z™o7| ZE26t %2 £ UCt.
For non-periodic responses, Ao st A3E 7| Fstodof - o|l3fsr 4%,
the time history must be stk Alg2 & asH
matched within +3° pitch 17t dY™olX| %22 SEC 2Hibo| Al E £
and *5kts airspeed over a 4%, ANe =J AL 2L E A2 Hodof Tt
20sec period following S = g8 ¥ (of; detdo=z
release of the controls ARSI EHEbSt=E E 9, FOE AlZESeE Of
A" 20 Mol S8E Al E AlztstLt
QUCt. FO{Z&l IR KbAlof|
AlEE Alzbstr| 28l 1= TEE WX
olst s¢t Mo|E2=S Mol2Es 3¢
S2lolct. =, e fx=z
Zit= =3 s 2HAsto{of Mo|2els = =EIct.
stof HEEA| 7S = 0{oF $iCt. FI|7F ™K 22
AlSollAl o] "ol Almfjst= SEe g%, Zo:=
4%, Mo|2E g olz| MYl HIZAIS HO[E{2t
s st= 2 of =X XM= Zo| st =3
SAACEt el !X =2 = EAM EME
=[ZZCt o] w0l ALZE Hojof stct.
4 ZuE 7|Fsto{of it
2.c.3.b. +1.5° Pitch or +2° /sec = ME z 2 F Ile th7|EH=o cfst - g37le| 17

Pitch Rate
+0.1G Normal Acceleration

A 7|F35t0{of Bict.

Fbrof Ml=
Z=3% Doublet2
olHix oz o
AlEHE FHA|F7|C,
aejLf, SHEHR]
0ff Algloll o 5o
A QEct e
DoubletOl

M S =X o




CHEX| Onel
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=ol 1x} E£=
I:‘||E‘:'|E Eds
2w Mze
HA 3ol Eot

|0 X O

Longitudinal Control
Position - £10% of change

from trim or £0.25in(6.3mm)

or
Longitudinal Control Forces
- £0.5 1b(0.223daN) or *10%

- 30Ol M 452 AALZIolA

& F 7Hel 7|E=o o g
ZuE 7| S35tofof stof, g2

HI7t] A|AEof CHak

Wxtsl=E agloz EAlE %
At 2dHo| AHA AlEoE

CHAl g 5= Ut

N
o
0z
o
b
QL

ol
a8
0d

= =

OpA
T

o =
=ET# SH
Ttz gksk Roll Rate - £10% or =&t - FHA ZHE IR st
+3° /sec FX Z7|&E E= olol 28 st=
Roll Attitude Change - 10% =0 2 7islo] &4 5 7He|
or £3° CHZ|S=of Chet Z2atE
7| Fstofof 5to{, ARl =F
lad, SO AlAE Off
2EfollM F SEH= Metst
FME Ho0{of Stct,
o ekak Yaw Rate - +10% or +2° /sec 35¢ - XA =S "oz 5=
Yaw Attitude Change - +10% FX 7 |&E E= olofl 28 st
or +2° =T 2 ZEHslo] 712

oh7 |5 20l chet 2
J|=stojo} ooy, A€ x5
A, S A" 0ff

AejolM = SEe e

FME Z0{of Bict,

Lateral Control Position -

+10% of change from trim or

- E3 xHe| YBoM E4
el Atol E&EZtoll o3t

| —
X T




+0.25in(6.3mm) or S iAol ZstE| ZIE 7|5stofof 5t0, &2 2| x[of| M 2
Lateral Control Force - AtEe £ Uct)) HIZtd A|AElof CHaf R ESESE IR
+0.51b(0.223daN) or 10% SO EX| On/Off WAStHE Og oz EAIE = AO|ESE
Roll Attitude - +1.5 UL, Algolct.
Directional Control Position - dHe| AYA AHOZ

- £10% of change from trim g = Uct.

or 0.25in(6.3mm) or
Directional Control Force —
11b(0.448daN) or 10%
Longitudinal Control
Position - £10% of change
from trim or +£0.25in(6.3mm)
Vertical Velocity -
+100fpm(0.50m/sec) or 10%

2.d.3. SH Jtzdrel 2 §fldutsk oty
2.d.3.a.| 7t=24tsk & +0.5sec or +=10% of period Te Es A5 | - 2 F e i7|SEo theH| X | X | X
SlH e FE +10% of time to % or SCHEX| On/Off A3E 7|F5t0{of st
double amplitude or £0.02 Algd2 MolE2E == oY
of damping ratio Doublet g2 =2 A|Z=F=0{0f
+20% or *1sec of time stoh. 670 e M|
difference between peaks of Mol 2 (o] 2AZE =
bank and sideslip 12708 RHLHE) £ 1/2
For non-periodic responses, E=ob AE F O B2
the time history must be Zo| AZE2 ZHsto|d
matched within £10knots S25tES ZIE 7|E5t0{of
Airspeed stCt
+5° /s Roll Rate or *5° - A2 AlY =3AF SAE
Roll Attitude T 2 MEZ dhsictn
+4° /s Yaw Rate or +4° Eohst=E 49 20 o|uio
Yaw Angle over a 20sec E2E 5= ALt
period roll angle following
release of the controls
2.d.3.b.| LM ot M +2° or +10% roll angle gt Ee AE | - 202 MIE o HE E= X | X | X
SHZEX| On/0f f Mol 20t sl X & Zdofl CH3H

ZoE J|S5t0{of 5i0e,




etubskol M3|7} 7| S £ 0fof
shCt,
- B2t 05 = AE =E A
AME SME = gle FE=
gEASHOE D Eobst o MA S
Z 25}0{of Shot,
2.d.3.c. | Adverse / Correct Trend, +2° T Es A5 | - Mo|E= Lo s &S24 X | X | X
Proverse Yaw transient sideslip angle SCHEX] On/Off H|2TtS ALE510]
Mo|Z2gntez M3|Eh o E7|
Zlelel Alztolzd g 7|&5to{ok
oin{, Zxnb= 2dtsk| Cf 5Hod
7| E=|0{of StCt,
3 <H=Z>
4. AlZh Al AE
4.a. A 4.8, ANZE A2 SE AIZE ARS8 £F517] 2510 AME 4.a.1. EE= 4.a.2. & SHHE
MEHSIo{oF Sl E£SF O] A|E2 =ZA AHJ| SE AIZEEHY dishME s 5= Aot
4.a.1. CHZ|AlZF (Latency)
150ms(or less) after 0|, 45 ¢ - Ml ZIX| =AH(0|&, =& % X
helicopter response Zst M2 E= &5F) 242
CH3kod 2 =(Pitch, Roll and
Yaw)Oll A $F Aol A& Q|
T=ct
4.a.2. MEXIA (Transport Delay)
150ms(or less) after i =Atst gl - 2t Z(pitch, roll, and X
control ler movement yaw)oll Al EHES| A|EO]|
LFECE.
4.b. Alok (Field-of-view)
4.b.1. <H 7>
4.0.2. Aol A2t Alok| 2t =Z Aol Cfalf SAlol EALE el s - 80C7F 2T =E 0 Mu|e| HiE S X | - =HAlol= s&27|
146 =4 2 36T = AMod3todof st} %Iﬂoﬂ At & 2l
AloFE M Z3ls &4 HdF - 8 Aok= & 146 (AA 0 2RME
Alok 2! Image Generator AlHe| B AHOZE 73% =Mooz S}
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7|5tste @77t 8= 0|5} stof, FIIMQl =4 Alof
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Ao 8y S22 dEt H(2E AMY)S
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SEAALZ|7] 2B Az TelE Zk el o
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