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FIGURE (.7
VIBRATION CHARACTERISTICS
CH-47D USA S/N 81-23383
ST lAL VIBRATION AT FS 448 BL 44 LEFT

A AVG AVG AVG
g GROS>  LONBITUDINAL DENSITY AVG ROTOR FLIGHT
) SYM  wEre~~ (5 LOCATION ALTITUDE 0AT SPEED CONDITION
: L5 (FS> CFEETY)  (DEG €Y  CRPMD
o) 227 < 330 9CMIDD 2858 29.9 225 LEVEL
- o < 327 0 (MID 162¢ 18.8 225 LEVEL
o 8.2 - = 23.7. HERTZ
- > i
% & | 2
N :
o P . &
- 0 o4 - = B 8 3
~\
2 @ 4+  E/REV = 22.5 HERTZ
g B
H a
l_'zj & 8.2 e & 8 @
(7] N #
g © ¥ o
< i)
> : Q
[
§ e.g-
< o
& @ 4- 3 ~7. = '1.25 HERTZ
D; .
W D]
e 3 ©
g ® 8.2~
. m
3 : 5
" s
~" W R A"‘.‘
: - < 8
° % 8.e-
AN g n
T e 2- ..o« 3 75 HERTZ
- . >
73]
v 4
= B
@ g+~ A — 7 o 1 B T
; 80 120 120 149 160 188

CALIBRATED AIRSPEED
(KNOTS>

i,




i e T T FIGURE 118 ) "T‘"“%
TR T vmnfmu Wrsnxsucs ' B

T e e et e e s e Yo e _,.‘_.
v

VERTICAL VBR&?IQN AT F’S 482 BL 44 LEFT

g %dg’ j‘f‘%{{"‘“‘ Justy - oloe m&l@

s T CREEDY CDEG (> 2 T
B 84148 - 830.9CMID) - - ?esa e
B~ 41200 _ 339 ICMID) 1620 .0 22&1.&5..___

[ ISR

®
i
.
;
A
|
|
1
|

SINGLE AMPLITUDE VIBRATORY ACCELERATION Co>

9.2~  |/REV = 3.75 HERTZ. S
>
d .. - VRS
oot —0r B 8 8——0 2 ~
4 68 . 82 . (90 120 148 160  1B@
— I RATED. AIRSPEED. . . R
"CKNOTS) L
. IS T R B

..........................................




FIGURE 119

VIBRATION CHARACTERISTICS
CH-47D USA S/N 81-23383
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VIBRATION CHARACTERISTICS
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FIGURE 122

VIBRATION CHARACTERISTICS
CH-47D USA S/N 81-23383

LONGITUDINAL VIBRATION AT COPILOT SEAT
"~ AV8 AVS

AVS AVG
LONGITUDINAL DENSITY AVG ROTOR
SYM WEIGHT CB6 LOCATION ALTITUDE 0AT SPEED m&%
LB CFS) CFEET) CDES C) CRPMD
o) 34140  33%0.9CMID) 2650 20.9 226 LEVEL
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FIGURE 123

VIBRATION CHARACTERISTICS
CH-47D USA S/N 81-23383

VERTICAL VIBRATION AT COPILOT SEAT

AVG AVG AVS AVG -
6ROSS LONGITUDINAL DENSITY AVe ROTOR m&%

SYM WEIGHT (6 LOCATION ALTITUDE OAT SPEED )
<LB) CFS) CFEET) (DEB CY (RPMD
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o _ VIBRATION CHARACTERISTICS O
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SINGLE AMPLITUDE VIBRATORY ACCELERATION (@>

FIGURE 125

VIBRATION CHARACTERISTICS
CH~-47D USA S/N 81-23383

LATERAL VIBRATION AT PILOT SEAT
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SINGLE AMPLITUDE VIBRATORY ACCELERATION (g>

8/REV

{/REV

FIGURE 127 i

VIBRATION CHARACTERISTICS
CH-47D USA S/N 81-23383 e

LATERAL VIBRATION AT FS 85 BL @
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FIGURE 128 i

VIBRATION fHARACTERISTICS |
C e CM=4TDUSK S/N 81-23383 e

VERTICAL VIBRATION AT FS 65 BL @

" AVB :
- UD DENSITY AVG ROTOR IGHT
_ SYM  WETGHT CG LOCATION ALTITUDE  OAT SPEED WITION
' LB CFS) CFEETY (CDEB C)  <RPMD '

: - : ) ‘2880 20.0 226 LEVEL
... B 41200 339.1CMID> 1628  18.0 225 LEVEL.. .

i

9.2 9/REV. = 33.75 HERTZ , -

- 9/REV

. e 8 =® ® B 7

v
R et

_____

Q
oL

e
0o

004 B 8 @

. 9.2 - (/REV = 3.75 HERTZ : -

SINGLE AMPLITUDE VIBRATORY ACCELERATION (g2

-------------------------------------------------------------------

........................
.........................

L A R N P P P o e T, P e I N T



2l

)

FIGURE 129

VIBRATION CHARACTERISTICS
CH-47D USA S/N 81-23383

VERTICAL VIBRATION AT FS 58 BL 33 RIGHT
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1Gross weight = 34,600 1b, Longitudinal Center of Gravity = FS 329.9 (MID), Density Altitude = 4880 ft,

Free Alr Temperature = 17.5 Degr C, Rotor Speed = 225 rpm, Ballast and Instrumentation Systems Installed.
2yADI = Vibration Amplitude and Direction Indicator, reading in percent of limit in Acceptance Test Procedure.
?FFT = Fast Fourier Transform method of processing
VRS = Vibratlon Rating Scale

Figure 13}, Tevel Flighc Vibration Comparison!
t {
1/Rev Vertlcal Vib. at {3/Rev Vertical Vib. at {3/Rev Lateral Vib.at{3/Rev Vertlcal Vib. at
FS 50 BL 33 Right FS 50 BRI, 33 Right F§ 95 BL. O FS 320 BL 44 lLeft
True Pilot
Airspeed i i Ratings
VADIZ2 FFT3 VADI | FFT VADI | FFT VADI FFT |
! L.
] N | , ! | R
(knots) | (%) | (g) (2) SRS -ON E € 9 (%) (g) i (& (%) | () () (VRS)
33.5 32 0.022 0.013 f 30 0,075 s 0.056 <30 1N, L2507 0.n17 <30 |<0.151) 0.040 3
43.5 30 0.021 0.019 <30 (<0.075 0.037 <30 {<0.450; 0,023 <30 j<0.15C 0.027 3
52.0 33 0.023 0.018 <30 <0075 0.024 <30 1K0.450; 0,007 <30 1<0.150 0.019 3
62.0 38 0.027 0.023 <30 }{<0.075 0.026 <30 {<0.450¢( 0.006 <30 1¢nN.150 N.021 3
72.5 38 0.027 0.024 <30 {<0.075 0.042 <30 [<0.450; 0.016 <30 (<0.150 0.022 3
85.0 39 0.027 0,022 30 0.075 0.052 <3G 1<0.4501 0.022 <30 {<Nn.150 0.025 2
96.5 38 0.027 0.021 <30 {<0.075 N.046 <30 }<0.450; 0.031 <30 <0.150 0.025 3
107.0 37 0,026 0.022 <30 (<0,N75 0.052 42 0.063| 0.058 <30 {0,150 0.025 3
118.5 38 0.027 0.024 <30 <0,.075 0.038 32 0.048) 0.056 <30 {<0.150 0.024 3
128.0 38 0,027 0.024 <30 {<n,075 0.039 38 0.057} 0.066 <30 }<0.150 0.044 3
140,0 32 0,022 0.019 30 0.075 0.055 54 0.081f 0,09 <30 |<0.150 0.069 3
150.0 30 0.021 0.017 34 0.085 0.092 68 0.102f 0.100 <30 <0.150 0.099 4
150.5 <30 <0.021 —_— 45 0.113 - 65 0.098 —— 30 0.150 — 5
171.0 <30 <0.021 0.011 90 0.225 0.208 95 0.143) 0.134 48 0.240 0.225 6
180.0 <30 <0.021 0.008 107 0.268 0.249 105 0.158{ 0.167 50 0.250 0.236 7
NOTES:

-y



Figure 132.

Climbing Flight Vibration Comparisonl

-
:1/Rev Vertical Vib. at {3/Rev Vertical Vib. at [3/Rev Lateral Vib.at 3/Rev Vertical Vib. at
] FS 50 BL 33 Right FS 50 BL 33 Right FS 95 BL 0 FS 320 BL 44 Left
True | Pilot
Airspeed; Ratings
| VADI2 FFT3 VADIL FFT VADI FFT VADI FFT
L
|
(knots) | (%) | = (2) (%) | () () M| @] @ | ® | () (VRS)4
|
33.5 ! 32 0.022 0.021 <30 |<0.075 0.041 <30 {<0.045} 0.026 | <30 {<0.150f O0.041 3
42.5 34 0.024 0.023 <30 {<0.075 0.042 <30 {<0.045} 0,026 | <30 {<0.150y 0.035 3
52,0 3R 0.027 0.024 <30 }<0.075 0.036 <30 |<0.045] 0.013 | <30 {<N.150f 0.033 3
62.0 40 0.028 0.025 <30 {<0.075 0.040 <30 {<0.045( 0.015 <30 {<0.150 0.034 3
73.5 40 0.028 0~024 <30 |<0.075 0.038 <30 {<0.045{ 0.016 | <30 |<0.150f 0.032 3
86.0 38 0.027 0.023 <30 1<0.075 0.037 <30 {<0.045] 0.014 | <30 {<0.150; 0.027 3
97.0 38 0.027 0.023 <30 {<0.075 0.042 <30 (<0.0451 0.035 | <30 {<0.150¢y 0,027 3
107.0 3R 0.027 0.022 <30 {<0.075 0.028 30 | 0.045| 0.047 { <30 [<0.150; 0.012 3
119.0 40 0.028 0.024 <30 {<0.075 C.019 35 | D.053} 0.050 | <30 {<0.150; 0.025 2
128.5 37 0.026 0.022 <30 (<£0.075 0.033 41 0.062} 0.067 { <30 {<0.150; 0.048 3
140.0 35 0.025 — <30 {<0.075 — 48 | 0.072) =--- <30 <0.150 - 4
148.5 ; 30 0.021 0.012 34 | 0.085 0.074 45 | 0.068f 0.079 | <30 <0.150{ 0.105 4
160.0 i<30 <0.021 0.005 45 0.113 0.128 72 0.108| 0.103 37 0.185 0.181 5
168.5 <30 {<0.021 0.008 90 ; 0.225 0.219 106 | 0.159; 0.15% €0 | 0.300; 0.274 8
NOTES:
1Gross weight = 33,560 1b, Longitudinal Center of Gravity = FS 330.4 (MID), Density Altitude = 4880 ft,

Free Air Temperature =

17.0 Deg C, Rotor Speed = 225 rpm, Ballast and Instrumentation Systems Installed.

2yADI = Vibration Amplitude and Direction Indicator, reading In percent of limlit 1n Acceptance Test Procedure.
3FPFT = Fast Fourier Transform method of prucessing
4yRS = Vibration Rating Scale
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Figure 133.

DPescending Flight Vibration Comparisonl

1/Rev Vertical Vib. at [3/Rev Verticael Vibh. at |3/Rev Lateral Vib.at{3/Rev Vertical Vib. at
FS 50 BL 33 Right FS 50 BL 33 Right FS 95 BL O FS 320 BL 44 Left
True Pilot
Airspeed Ratings
VADI2 FFT3 VADI FFT VADI FFT VADI FFT
(knots) | (%) | (g) (2) % | (& () | @ @ | @ | @ (g) (VRS)4
30.0 35 0.025 0.021 45 ¢ 0D.113 0.094 <30 | N.,045] 0.050 | <30 {<0.150; 0,122 4
41.0 32 0.022 0.021 30 { 9.075 0.058 32 | 0.048{ 0.037 { <30 {<0.150{ 0.062 3
49,0 40 0.028 0.024 40 | 0.100 0.093 42 | 0.063{ 0.072 | <30 {<0.150; 0.088 4
60.5 38 0.027 0.023 30 | 0.075 0.081 38 | 0.057{ 0.058 { <30 {<0.150] 0.082 3
72.0 32 0.022 0.020 42 | 0,105 0.011 40 | 0.060{ 0.070 | <30 {<0.i50{ 0.087 3
83.0 42 0.029 0.026 30 0.075 0.078 44 0.066f 0.067 <30 {<0.150 0.070 4
94.5 40 0.028 0.025 35 | 0.088 0.094 58 | 0.087{ 0.087 | <30 {<N.150] 0.075 4
107.0 38 0.027 0.024 32 | 0.080 0.078 58 | 0.087| 0.086 | <30 {<0.150] 0,055 A
116.5 35 0.025 0.023 <30 {<0.075 0.064 60 | 0.090{ 0.088 | <30 {<0.150; 0.045 3
130.0 32 0.022 0.019 30 { 0.075 0.071 55 { 0.083} 0.091 | <30 1<0.150{ 0.056 3
138.5 30 0.021 0.017 30 { 0.075 0.067 60 { 0.090{ 0.095 | <30 {<0.150{ 0.079 3
148.5 30 0.021 0.017 38 | 0.095 0.093 91 | 0.137}| 0.124 | <30 {<0.150}{ 0.102 4
158.5 <30 <0.021 0.006 52 0.130 0.124 85 0.128| 0.127 30 0.150 0.132 5
170.0 {<30 |<0.021 0.004 78 | 0.195 0.193 88 | 0.132} 0.132 43 | 0.215| 0.194 6
NOTES:

1Gross welght = 33,320 1b, Longitudinal Center of Gravity = FS 330.5 (MID), Density Altitude = 4640 ft,

Free Air

Temperature = 17.0 Deg C, Rotor Speed = 225 rpm, Ballast and Instrumentation Systems Installed.

2yADI = Vibration Ampllitude and Direction Indicator, reading in percent of limit 1n Acceptance Test Procedure.
3FFT = Fast Fourler Transform method of processing
4YyRS = Vibration Ratlng Scale
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Figure 134. Level Flight Vibratlon Data (ATP Conflguration)l

Pi l\)t
Ratiug
(VRS)2

WL IS WWNN

1/Rev 3/Rev 3/Rev 3/Rev
Vertlical Vertical Lateral Vertical
True Vib. at Vib. at Vib. at Vibh. at
Alrspeed FS 50 BL 33 Lt FS 50 BL 33 LT FS 95 BL 0 Fs 320 BL 44 LT
{xnots) (7) (%) (%) (%)
' 54.5 32 <30 <30 <30
' 69.5 30 30 <30 <30
36.5 32 30 30 <30
176.0 30 30 38 <30
125.0 30 30 40 <0
“40.0 <30 35 55 30
145.0 <30 45 55 35
149.0 <30 62 52 45
156.5 <30 75 70 52
[ — e ————— ---~-___..L__ _______________
NOTES:

!
i
'
|
i
)
i
1

1Gross Welght = 29,340 1b, Longitudinal Center of Gravity = F5 331.8 (MTD), Deasity

Altitude = 2260 ft, Free Alr Temperature =

9.5 Deg C, Rotor Speed = 225 rpm, Hallast

and Instrumentation Systems removed, all readings from the Vibration Amplitude and
Directlon Indicator (VADI) in percent of Limit in Acceptance Test Procedure.
2yRS = Vibration Rating Scale (see encl 2)

..........




. Figure 135, Level Flight Vibration Data (PTIDS Confliguration)!

= 1/Rev 3/Rev 3/Rev 3/Rev

o Vertical Vertlical Lateral Vertlcal

~ True Vib. at Vib. at Vib. at Vib. at Pilot

- Airspeed { FS 50 BL 33 Lt { FS 50 BL 33 LT | FS 95 BL 0 | FS 320 BL 44 LT | Ratin

! (knots) (%) (%) (%) (%) (VRS)

. 53.5 32 <30 <30 <30 3
- ar 69.0 32 <30 <30 <30 3

- 86.0 30 <30 <30 <30 2

W . 104,5 32 <30 <30 <30 4
- 5 123.5 30 <30 33 <30 4
I . 140.0 30 43 55 30 5

o - 143.5 <30 45 63 30 6
Fas - 150.0 <30 65 85 40 7
o - 154.0 <30 85 80 43 8
> —_ e |

NOTES:

lgross Welght = 36,780 1h, Longitudinal Center of Gravlty = FS 327.3 (MID), Density
Altitude = 1640 ft, Free Alr Temperature = 4.5 Deg C, Rotor Speed = 225 rpm, Ballast
aud Instrumentation Systems vemoved, all readings from the Vibration Amplitude and
Direction Tondicator (VADI) in percent of Limlit in Acceptance Test Procedure.

2yRS = Vibration Rating Scale (see encl 2)

...............................................................
..................

..............................
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Figure 136.

Descending Flight Vibration Data (ATP Configuration)l

1/Rev 3/Rev 3/Rev 3/Rev
Vertical Vertical Lateral Vertical

Descent True Vib. at Vib. at Vib. at Vib. at Pilot

Rate Alrspeed FS 50 BL 33 Lt FS 50 BL 33 LT | FS 95 BL 0 | FS 320 BL 44 LT { Ratin
(ft/min) | (knots) (%) (%) (%) (%) (VRS)
500 fpm 70.0 35 38 62 30 4
1000 fpm 70.0 35 50 85 33 4
1500 fpm 70.0 40 60 105 35 5
500 fpm 106.0 30 40 58 <30 4
1000 fpm 110.0 30 35 80 <30 5
1500 fpm 107.0 30 45 105 <30 6

NOTES:

lGross Weight = 29,360 1b, Longitudinal Center of Gravity = FS 332.4 (MID), Density Altitude =

2760 ft, Free Alr Temperature = 8.0 Deg C, Rotor Speed = 225 rpm, Ballast and Iastrumentation
Svstems removed, all readings from the Vibration Amplitude and Direction Indicator (VADI) in
percent of [imit in Acceptance Test Procedure.
2yRs = Vibration Ratlng Scale (see enci 2)
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Figure 137. Descending Flight Vibration Data (PIDS Configuration)l

1/Rev 3/Rev 3/Rev 3/Rev

Vertlcal Vertical Lateral Vertical
Descent True Vib. at Vib. at Vib. at Vib. at Pilot
Rate Airspeed FS 50 BL 33 Lt FS 50 BL 33 LT FS 95 BL O FS 320 BL 44 LT Ratin
(ft/min) (knots) (5 (%) (%) (%) (VRS)
500 fpm 70.0 35 34 38 <30 4
1000 fpm 69.0 33 38 40 30 4
1500 fpm 69.0 40 40 90 35 5
500 fpm 105.0 30 35 50 <30 4
1000 fpm 105.0 32 40 55 <30 5
1500 fpm 105.0 34 50 60 <30 S

NOTES:

1Gross Weight = 35,700 1b, Longltudinal Center of Gravity = FS 327.7 (MID), Density Altitude =

2020 ft, Free Air Temperature =

6.0 Deg C, Rotor Speed = 225 rpm, Ballast and Instrumentation

Systems removed, all readings from the Vibration Amplitude and Direction Indicator (VADI) in

percent of 1imit in Acceptance Test Procedure.
ZyRS = Vibration Rating Scale (see encl 2)
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FIGURE 138

SHIPS SYSTEM AIRSPEED CALIBRATION IN LEVEL FLIGHT
CH~47D USA S/N 81-23383
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FIGURE 138

SHIPS SYSTEM AIRSPEED CALIBRATION
CH-47D USA S/N 81-23383 - e

AVG AVG AVG AVG . .
GROSS ~ LONGITUDINAL  DENSITY AVG ROTOR
WEIGHT CG LOCATION  ALTITUDE OAT SPEED

LB (FS> CFEETY CDEG £ CRPMD.
5 3274@ 331.8 MID 4780 25.58 225
20+ -
8
a
. QA 154 e
Wi & ~.
=9 10- 2 Sp—
lev 5-{ Pl \\ -
a . a
8 & oI

o
L
b

160+ —
NOTES: 1. DIDENQTES 580 FPM CLIMB,
BALL CENTERED L
2. ODENOTES 588 FPM CLIMB, SRR car i
ZERO SIDESLIP A
3. ADENQTES 588 FPM DESCENT, e
148
BALL CENTERED
4. YTDENOTES 500 FPM DESCENT, Lo
ZERO SIDESLIP N AN
5. BOOM PITOT-STATIC SYSTEM A
USED AS A REFERENCE |
120 6. CURVES OBTAINED FROM FIGURE R
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o T " FIGURE 148 SRR

I SHIPS $¥STEN AIRSPEED CALIBRATION =« 1779
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APPENDIX F. EQUIPMENT PERFORMANCE REPORTS

The following Equipment Performance Reports (EPR) were submitted
during the CH-47D A&FC test.

EPR No.
82-07~1
82-07-2
82-07-3
82-07-4
82-07-5

82-07-6

82-07-7
82-07-8
82-07-9
82-07-10

82-07-11

82-07-12

82-07-13

82-07-14
82-07-15
82-07-16

82~-07-17

Date

20 Jan

28

29

12

14

L4

14

14

14

10

11

11

11

18

Jan
Jan
Apr
Jun

Jun

Jun
Jun
Jun
Aug

Aug

Aug

Aug

Oct
Oct
Oct

Oct

83

83

83

83

83

83

83

83

83

83

83

83

83

83

83

83

83

Description
Broken wire to transmisslion chip detector
Damage to rotor blade tin cover
Hydraulic leak on #2 Power Trausfer Unit
Damage to forward drive shaft cover
Failure of hydraulic hand pump

Loss of torque on combiner transmission
right hand aft mounting bolt

Same subject as 82-07-6

Tear in rubber covering of rotor root end
Bearing freeplay in walking beam at FS 401
Blade lag damper bushiny disengaged

Rivet popping and cracking of skin support
structure

Aft rain shield chafes upper plyon

Bearing came loose from aft right landing
gear drag link

Fuel line leak left engine
Failure of valve solenoid cartridge #1 PTU
Failure of N2 actuator #2 engine

Broken ground wires tup side, aft rotor
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