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The sole objective of the investigation of an accident or incident
shall be the prevention of accidents and incidents. It is not the
purpose of this activity to apportion blame or liability.
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2015.4.14 3,546:55 41:25
2015.6.12 3,590:50 43:55
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2015.9.30 3,713:55 37:55
2015.11.06 3,733:20 19:25
2015.12.29 3,779:40 46:20
2016.2.25 3826:35 46:55
2016.3.09 3,832:55 6:20
2016.3.11 3,838:50 5:55
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" For TGBs not fitted with a magnetic plug with electrical indicating: Comply with paragraph 3.B.2. (Checking
the magnetic plug of the TGB) at intervals not exceeding 25 flying hours or 50 cycles (the first limit reached is
applicable).

8 For TGB control shaft/rod assembly bearings PRE MOD 07 65B57: Comply with paragraph 3. B.4.b. at
intervals not exceeding 55 flying hours.
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2015.9.04 179.90 38.52 218.42 218.50 -0.08
2015.9.30 179.14 39.51 218.65 218.50 0.15
2015.11.06 179.96 38.46 218.42 218.50 -0.08
2015.12.29 178.97 39.65 218.62 218.50 0.12
2016.2.25 179.87 385 218.37 218.50 -0.13
2016.3.01 177.80 40.80 218.60 218.50 0.10
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2015.5.14 3568:20:00 5800 3:45:00 3
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— o970 2
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1 -Splined end fitting (steal)

2 -Forward drive shaft (light alloy)

3 -Flexible coupling - stacking of flexible steel
disks

4 -Bearnings

& - Center drive shaft (light alloy)
& - Shaft coupling flanges

7 -Rear drive shaft (light alloy)

8 - Splined end fitting (steel)

9 - Shim
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REF. N Fart description Fart number
1 Houwsing assembly
2 Input box assembly
3 TGB cower
4 TGH input sliding flangse
I 5 TGE- .iI'IpLiT ﬂexlhle coupling
B TGE fxed imput flange
T TGE fixed input flange | bevel pinion nut
B TGE bevel pinlan
I ] TGE bevel pinion conical roller bearing
10 TGE bewvel pinion conical roller bearing
' 1 TGB bevel wheel
12 TGE bevel wheel roller bearing According to TGE log card
12 TGE bevel wheel ball bearing
| 14 Tail rotor control red [ actuatar nut
15 Tail roter contral rod
16 Command bearing
I i7 Tail retar control rod § beaning nut
18 Tail rotor control shaf
19 Tai rofor contral shafl | baaring nut
20 Conical plate
I x Tall rotar control shaft f conical plate nut
X2 TGE Nared coupling
3 Particles detector
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¥ Annex 12 Search and Rescue-2.6.4 Each search and rescue aircraft shall be equipped with a device for homing
on distress frequencies. Note 1. — Emergency locator transmitter (ELT) carriage requirements are given in
Annex 6, Parts |, Il and I11. Note 2.— Specifications for ELTs are given in Annex 10,Volume ll1.

4 BEA Technical report-Appendix A (BEA2016-0127_tec02, July 06 2016) Appendix 7: Results of the detailed
examinations of the bearing control rod (SKF).

> BEA Technical report-Appendix B (BEA2016-0127_tec02, October 07 2016) Appendix 1: Detailed
examination of the tail gearbox in laboratory.
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The results of examinations performed on the wreckage of the helicopter NA-107
showed that the only previous damage before the accident was the degradation of the
control rod double bearing into the tail gearbox (TGB). This bearing damage leaded

to the loss of authority of the pitch of the tail rotor blades. (3% : NA-107 & 7 # 5% %%




KB tE R F AT TOB 45 s R » UKL AR LG o)

Airbus Helicopter knew 8 cases of degradation of this bearing before the
helicopter NA-107 accident. After analyzing these cases, Airbus Helicopter had
published through its continuing airworthiness process different conservative
measures. The last conservative measure introduced the Alert Service Bulletin
N°AS365-05.00.61R4 indicates how to monitor the behavior of the TGB control rod
bearing by checking its axial play by dimensional measurement and tactical check, by
checking periodically the magnetic plug and by maintaining the operating oil at the
maximum level. (3% : BB NA-107 F3 T4 & 8 s RIBIMI F 4 - B
BBASHIEEERL  RFGHEAMET  BALAREOHE  RE—XK
AS365-05.00.61R4 AR 7518 4 48 3k do T AT 3 &) ] 1R X R AR & R MAR &
TR MR S RAER R R R AL 7 R A B 4 TGB # 4B 3R AR )

The accident of the helicopter NA-107 and the maintenance recording have
showed that the monitoring of the TGB control rod bearing in accordance with the
Alert Service Bulletin N°AS365-05.00.61 R4 has not permitted to detect the damage
of this bearing. Due to the analysis of this event, the maintenance associated to the
control rod double bearing has been modified with the Alert Service Bulletin (ASB) N

°  S365-01.00.67published by Airbus Helicopter. A periodical action is defined to
replace the bearing. (7% : NA-107 & A % F & A L 415 s 88 » TGB #4E dh K
1A %8 AS365-05.00.61R4 R 7518 & AT BL 4% » 47 R AEHE VAR RS2 b R Z 48
Moo B3 B B RFE T B 9T B AR 2R3 4 S365-01.00.67 T 42 15 B g ) AT
dhRAR B S5 ik 0 RN B A K o)
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Main rotor collision
~(1317:56 hrs)

Main rotor blade rate

Freg, 0
00:00:00.000 00:00:11.520 00:00:18.340 00:00:25.153 00:00:31.573 00:00:38.798 00:00:45.618 00:00:52.437 00:00:59.256
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Main rotor collision
(~1317:56 hrs)

Freg, 500
00:00:00.000 00:00:08.210 00:00:15.582 00:00:22.954 00:00:30.326 00:00:37.698 00:00:45.070 00:00:52.442 00:00:59.814
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b Main rotor
collision
(~1317:56 hrs)

Aircraft left yaw
accelerated
(~1317:49 hrs)

Freq. 400
00:00:00.000 00:00:11.645 00:00: 18,447 00:00:25.248 00:00:32.050 00:00:38.852 00:00:45.653 00:00:52.455 00:00:58.256
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NA-107 Derived Parameters - Heading & Yaw Rate (based on the EPA GND OBS Video)

true heading

13:17:49.25

heading (deg), vaw rate (deg/sec)

yaw rate
—8—True HDG [RFA)

—&— Yaw Rale (BEA)
® Irue 10G (ASC)
—a—Yaw late [asC)

1 0 1 2 3 4 5 6 7 8 9
REF. Time (sec)

360

300

240

180

120

60

-120

-180
10

1.16-25 A& E M Z A E B im i A ik R L E




AEC — nm=mmsns

1.16.4 FHZ AR RGEER

FE AR E AT IR B BRI 0 BB LR K EAMRF TR
b AT AR B AGARE A AR E RiE (20 E/8F ~ 25 (B /8F
30 M2/BF) 89 RO RF T o WARR T BUR B A AR B AR~ Bk R G
o MBERBA T RMAALHEL » ARt s b A Bk A LR E
(3 A #9 10%) » 7 ROLBEGAL TR Z A LA KRB BRI ZRBA R A
AP E MR o

1.17 A%kt m
1.17.1 ZE 3% A

ﬁ&%%ﬁa%#aﬂ255%%%@&%%ﬂ%i¢§ I~ BRI By
ZE P REMRR - AR RAME BT G BATHIR B R R EE P ARG
B4 EFAEIITR ERE EE PR S B B RBER S ERF AKX
75 BARE 945 6 A 22 B E X R B E AT o

FYHUHB RS IFTEAHRE  REMBFETEF MO iAo THM
T4~ AT S SAEIRER S o UBRIWEFH K% > A UEF 4y X AR R
BENE, AFRATHER  HBEHFWE 1171

Pk 4

MAF ARSI AEE » TRAMFA ~ AINFHEZ A o R T AR RAT
ABINRFM (AT HEBEINKRTM) B —F9RBE > AUAFAA FIRI I
RENEEIRERZESREL - B A IINRZ AT ~ UABRIRZ AT o
L5 K ARG ARAE 45 1 RBAEHFR BINRFTE > BEKRB T K T4
HEBERINRBAR

AR RARE 104512418



AS365 H T H ARG

EHRGEGTHERGT EHRA 3BHH % BT OHHE - KBRS HE—T%
A5 B = K875 B — R 875 o = K975 % =% B AS365 A kT 0 Fi
N3N AMITAE QL 84 9% ML K& 4% > AR AS365 EF# 3R ~3
RNEAR o BEHHGZ ASI65 B A G0 E B3] EATHE o

AERAFE (B NA-107) BBE9HH— KBS HHE—T% > XA L
Mg o EHAFARA = AS365 A 0 432 3] & NA-101 ~ NA-106 2 NA-107 o
T B H— KBRS H R EREAM LAY 0 B UH-1H A F %44 % o

[ M R
|
[ % PR

T T T T T T 1

iﬁi ¥

Cw | A i # x A | | o

B | B # 3 3 ¥ 3 ol

Lo @ ™ 1 i s %
¥

Meceeaes U A R B - J k Jol ) )

[ T 1 ] [ R
#h $h ) $h #h # b
% % % % % %

% % # % % l
% || % B || B || %

. J - v . J A
Z 5 4B 4R B




AEC — nm=mmsns

y

ReBE

G EHRBZL R LIRS REERGETHARAELERA
FEAMREEH BEHHRA  CAEZEA B EA - RREHZELE -
PATHERGFF > bRLEL L B AIES > LB RIIRIEL - THE
GABFEAAMERAEEEEF I ATEELZE 5T NEHMEHR—
Ko BRERFREAM R LEETS -

7

@%?%%%%é%ﬁﬁ%%%»ﬁ%%ﬁélﬁﬁ e RATE M E 2 A
LR~ HFINRZIAE S FUTAET DL s MY RRELALEEZR T ‘
~ AR~ I EE S L ﬁﬂ%ﬁ%%ﬁm%@mzxﬁ%
ﬁﬁﬂi%wiﬁi RZGHEYEGITR B RLAE
RARFZ ZAEERGTTUAIE > LBHRMAMATIREFN o

m} m}

’ﬁﬁ%é%ﬁéi%%%wﬁ( ﬁﬁ) ~W<%é@&§mﬁ
FE) RHIATRERAES AREEEF @ BBEEREF AR TR
AL BIBE N BEEE ~ BRIFEE S ABIRBMAR T ~ M T L~ DY H

E¥ ~ MBE 2 ~ KRR - RIE T (ZR) €RAFETEFHRBRLA S
B> IFE o

3]

/

1.17.2 MRAnL BT EI4%k

RIFFHHHINRTF M R B INgAEROIE  HHEES B Ik - 44E
BHIGR ~ £ ZINR S FFF NG~ BRI S R FAE IR~ AR~ B
IR~ FFINER s R EAMEEIREF

1.17.2.1 AS365 A AE B I 4

YV ARz S HaA%he s T2 ESTME S SA B MRBE 1044584 198 -



IR F B L ERBEAEIN R RIEINRA T - WAL B A ~ 92N E B
AR AT 2 B A A B IR TSRS F RRARMR B BRI
BB REAMAEITEZ o

% AS365 MAT B B IR AR B I Z IR FAT - B R F R
FEINRE T E PATZEE BB INRZRINA R - 1w R ASI65
I GORINKRNE C RE 101 FRINMRITE 2.4 SFHREEHE ;- RE 102
SFRINMATE 342 5 KRB 1035 342 3 RE 104 FA A EEINRLEE S AEZE
B IR 0 IR B 4 AS365 BB IR o F L 26 & AS365 MRAT B
oo A 1142 % AS365 R EE IR o

THRGABAM L EATHFRAT  EHAHRRE BF LML AR
HE AS365 MAT B LA B SMAERAL LR > ZINRB B - F— AS365 HFEHRE S Rk
N1 HEFERBMERR B - URRE S BEINREER - Al > R
HFRANEEGER BFRSRE-BRY2EILRITESLI : H—EAHE
HEH A IR A E 1R =18 AS365 55 X RAT B A TR » &-F 4o th M8 ~ (5545 &
B AEI 0 BARYE R BB S e iR E IR ARG c 2T H AT
E AR R BRI R G T M FHATR BB T T RAEGE 0 ARG
AS365 RAT B #4F H 48455 R BB I L3t B AT R R E%
BENFRAR -

FUBRAZLEZAL AARE 105455 A H = 4% AS365 B F % R4TE
Z B AEE BT L 7200 RAT B3R R JE T B8 2 AS365 B AL IR - R R
ITEBEARARHMARRTERL RITBEAR ML AME GARTABEERRNT » 2

AT EATEEZIUTO R ERVETREIR > ARARITEZE SR
AR BARET ©

1.17.2.2 R ¥ E4a Bl 4R 5L K 3R



T — syswmsss

Rk L 1% (tail rotor failure) 1448 RAT B Bt A0 Bl A 408 £ 3 F HAER »

2

R EZEF A o

e
o

\4

= ) 48 1% Bk I H R0 B IR

THHRHZIRITABTFINRT AT ZZIANAR O - RITEH ~ RATHFAL
B EAA IR o RATEAR ) B EFERE AL ERE » AR EHEKRS
— T FERA B EYHHRIRT B ARG AITITE o RATHIALHSH 4 AS365
IR 5 R 45 A s BFARS - RE (& M) - B2% AR AFHFAE
Ae[EEFR o

RPHHEF— KG9 HH—H%RKE 105 FAMRITEMAZI L ELRAIN%E
SO FHAMGARBI05F2A 198 B2 X S HRAI N T &R B TR
NEBERMFMFPANBEREREZ T LT RERITETHRE 5 H
—RGHHE—HGEFEEARITEAI L ERD PR T LR ERFINRRAL

o

<

TR E S KA 104 SF 42 105 2 RAT B % FIIR T 631 £ > AS365 R4T A

F 8 o MAKET F RBAT R BRI RATH AL D8R » Wi s [ RAae E Rkak
ﬂa RIFZ A MRAT Borakdesk - o TRARE R A B RATREHR B
RALTF MR LML LR T o A M FREGEA Bie LRI » 4TS
B & o

1.17.2.3 Rk Z 3 he & k40 W 82 T
R Zxft % (loss of tail rotor effectiveness, VAT ffi#% LTE) 14 $i 4245 5%,
A HEERM Rk 30 B/ CT R B AL MERILAFIE  © 22—

EALGMOREREZRDARE > L& EAFKIFRM AR GRA > 2K
REABFRE » G ERAEFKRREES -

m s

ﬂ@>

RALE &



RALBARE 05 FREA M ERIAERZ ERABAMRTEE RMA L
(FAAAC90-95) A F#mTEAAFMEAEEZEE (%) » AFFREs%E
B > BRBRMARAT BA M INRAFEAINEARAL - RE 102 4 10 A 16
B P FLALE B-77009 & 7 #5200 H Bie E A AR £ KA Bl bS5 43T T M 1R 9
%o RAnB 74 R4 11 A 6 B E X #8 Bak Eakht £ A 2 RAnii & (ACF90-95) »
PRERE L FERT LR BRZRAA S 255 2% RARITAMEE
RANEERE ~ B EFMAIRT L E B NINRBA o

EEhEEG

Rk kKRR JEE B AR EA B IIsR ~ AR ~ TR
REFINRGIATEGINRAL B - FEAHBARE 102 5 11 A B RAUVR J 42 AC
FO0-95 RALIA &% » TAF AT ~ KR RAUIA & 324 T A7 B RAT B3R o RE R
103 FF FIR bk FHRAATBEHHHARBE 103F 1A 16 AAEZAZLE
FRAE > B 1R AR & KR LB IR B ISR - 1R E B FHE
EERE -

TYHHAG BFARE 1035 3 A 14 AAEZ X T EHH % REE—0 £ B A BE
BT » A Ml Bae Z3 R f KX % 2% T (Safety Alert No. IASA 11-03) UH# »
T B REGFHGAN R HE R AR RTEIEERS - TR B BT
%A%FSFI SR 3 A 27 B R% A §RATAHE o

BN AR E 20 48R

Boo B Atk A @ (AR EHEST®) ABomsn® A a8 (4% EASAY)
%i%’%&%Eﬁ%ﬁ#%é%ﬁiiﬁﬁ’HEQ#QMO$%%$<\ﬁ
WEDEE > BAAFERAIT Bt F I PR M AR IR %

18 European Helicopter Safety Team.
9 European Aviation Safety Agency.
% Final Report of EHEST Analysis of 2000-2005 European Helicopter Accidents.
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1 Advantages of Simulatorsin Helicopter Flight Training.
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5 TAIL ROTOR FAILURE

A tail rotor failure in power-on flight is indicated by a yawing motion. The rate of tumn
depends on the aircraft power and airspeed at the time of failure. Depending upon the
type of the failure high vibration level may appear.

5.1 FAILURE IN HOVER OR AT LOW AIRSPEED IN GROUND EFFECT
Quickly reduce the collective pitch and LAND IMMEDIATELY

5.2 FAILURE OUT OF GROUND EFFECT
5.2.1 Failure during climb or hover

Reduce the collective pitch and maintain the heading by roll control.
Incraase the airspeed and selact the power setting to maintain adequate
flight control.

Look for a landing site that will permit a running landing.

LAND AS SOON AS PRACTICABLE

* LANDING PROCEDURE

1= Landing Jears e mrarene sanps e s epa s i) Down and locked.

2. FParlang . bralke i aesre mpne snassenipamesma: i Released.

3. Nose wheel castoring lock ..........coooiiiiiicvicineens Lacked (if fitted).

4. Approach the landing site with the aircraft slipping te the left with an |

airspeed = 80 kt (111 km/h).
. Slowly reduce airspeed at ground Isvel while using the collective |
pitch to maintain the helicopter airborne.
6. Land when the nose swings into alignment {IAS should be between |
45 and 55 kt (83 and 102 km/h)).
7. After touchdown, slowly reduce the collective pitch and steer the |
aircraft with the wheesl brakes.

(4l

CAUTION

LANDING IS EASIER WHEN THE AIRCRAFT WEIGHT IS
LOWER AND WIND COMES FROM THE RIGHT.

WARNING

BELOW 40 kt (74 km/h), GO-AROUND IS NO LONGER
POSSIBLE DUE TO TAIL FIN EFFICIENCY LOSS.

FLIGHT MANUAL

5.2.2 Failure in Level Flight

Yawing motion will be minimum in level flight due to the low thrust
component of the shrouded tail rotor.
For landing, proceed as described in § 5.2.1.

LAND AS SOON AS PRACTICABLE

%338 H 10 AARITFFAEFZEHNER LT ¢




FLIGHT MANUAL

10 ABNORMAL VIBRATIONS IN FLIGHT
If a severe deterioration is noted in the vibration level :

¢ Reduce power.

Check if the yaw control is efficient.
« LAND AS SOON AS PRACTICABLE.

« After landing, perform the vibration level check in accordance with SECTION 4.3.

e |f no anomalies are found (MGB or unit), look for the causes of the vibration by
applying the intended specific maintenance procedure.

FRAEB A A RACE B A BACZ RS BIATEIRE ) - B RAidEH (yaw
control) £ EH A EAIERAEZREH o

AL A

\\

ZF % 5.1 80 % 2 28 5 Ak ik & L (demonstratedwindenvelope) ¢ 4% it 74
TRBE S BERMEEERAT » RRTARZIERAZBA (FwE 1.17.3)
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2 DEMONSTRATED WIND ENVELOPE
2.1 SIDE AND TAIL WIND ENVELOPE FOR HOVER FLIGHT

CONDITIONS

HOVER FLIGHT SIDE
AND
TAIL WIND ENVELOPE

Actual weight = 4300 kg (9480 Ib)

| M
~ I MAX WIND
T=l | 40 kt
e
. ST?(S@:
i il 8500 i‘*l\'&)
We ol 55 m
L Sig e S ] l‘ibfa) &
= ,T(kg % (Byna |~ >
o 0 =
~—Tt+ 88""3_-3““ &
B % ?Q‘js T =~
Bagp
"--.._‘__H 3&;0 (?‘496,;; “‘-...\.\"
R‘%l =~ |
4 Zay ~—
ﬁ%\% :u_.:--_
I i)~ "'-.._‘H“‘
i‘%%ﬁkgmf~
t - —
I
¥
-
1.5 *
I I L] |
F40 -30 -20 10 0 10 20 30 40 5020 25 30 35 40
QAT (*C) WIND ( kt )
FV.26206C 5I0MA VENT.OC
EXAMPLE: QAT = 25" C
Hp = 4000 ft Wind = 26 kt

Figure 1
EASA APPROVED AS 365 N3

[A] 06-26

51

Page 1
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hover) » -3

1.17.4) °

1.17-3 EESRAR 4 B2 7 1L B 3%,

5.1 #sk 4 AERRHEEZE (maximum permissible weights in
| AR A T B R R AT » FREE - FRFET » #A%d
HIEN BB EINFEIRREFEE » AP RBHEINFEIFH T (b

110




FLIGHT MANUAL
CONDITIONS
- S%T;-ICENGHLI’GES AT MTOP
ITCH "APM365"
+TO "OFF" FOR Hp EQUAL TO OR LESS THAN 2000 ft MAXIMUM HOVERING
*TO "ON" FOR Hp MORE THAN 2000 ft WEIGHT OGE
-NO P2 AIR BLEED
ZERO WIND
20 R Y B T — 1
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x v \\\\/@\ -
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5 N e N NN N -
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i R
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1
2
g 0O - s
rﬂ- -
- R
2 [ I
g 23500 3000 3500 4000 4300 { kg )
g _— —_—
P 5500 6000 6500 7000 7500 8000 8500 9000 9500 (b )
WEIGHT
EXAMPLE: Hp = 600C ft
- MAXWEIGHT OGE = 3800 kg
OAT = 30°C
Figure 5
EASA Approved AS 365 N3
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BEASERS

% 1-1 NA-107 GPS %4k B %18 3 2 48 7| %

-
L

GPS @ound GPs Alt. Corrected True
Ref.time [Local Time Latitude Longitude Pressure Speed Track (baseq on EPA Headin Yaw Rate Remark 1 Remark 2
Altitude Angle gnd video) 2
(sec) (hh:mmss) (deg) (deg) (ft) (kt) (deg) (ft) (deg) (deg/sec)
-108.25/13:16:01.00 25.300390| 121.575900] 161 270 349 GPSorigina data  |Hovering for final approach
-104.25/13:16:05.00 25.300410 121.575850) 157| 2.70| 294] GPSoriginal data

-88.25|13:16:21.00 25.300560 121.575720 144 2.70| GPSoriginal data

-87.25/13:16:22.00 25.300570] 121.575710] 144} 1.08] GPS original data

-84.25|13:16:25.00 25.300590 121.575710 141 1.62| 353] GPSoriginal data

-68.25|13:16:41.00 25.300780 121575640 138 2.70| 341 GPSoriginal data

-61.25|13:16:48.00 25.300770 121.575610 131 1.08| 247 GPSoriginal data

-59.25|13:16:50.00 25300780 121575590 138 2.16| 297] GPSoriginal data

-56.25|13:16:53.00 25300790 121575570 144} 162} 314] GPSoriginal data

-53.25|13:16:56.00 25.300800 121575580 0.76| 41 GPSoriginal data

-52.25|13:16:57.00 25.300800 121575580 135 0.43] 78] GPSoriginal data

-47.25|13:17:02.00 25.300820 121575600 128 1.08| 44 GPSoriginal data

-46.25|13:17:03.00 25.300830 121575600 131 2.16| 4 GPSoriginal data

-40.25|13:17:09.00 25.300930 121.575610 128 379 7] GPSoriginal data | Starting approach

-33.25|13:17:16.00 25.301060 121575730 118 5.40| 39 GPSoriginal data

-32.25|13:17:17.00 25.301080 121575760 115 7.56| 48] 40| 0.00| GPS original data

-26.25| 13:17:2300 25301250 121575950 102} 864 46| 36| -0.67|GPSoriginal data

-20.25| 13:17:29.00 25301420 121576160 102} 9.1 46| 35| -0.17|GPSoriginal data

-13.25| 13:17:36.00 25.301660 121576380 95 9.72] 40| 26 -1.29|GPSoriginal data

-10.25| 13:17:39.00 25301770 121576440 89 9.1 29 92} 20| -2.00|GPS original data
-6.25| 13:17:43.00 25.301900 121576500 72| 7.02| 22} 90 17, -0.75|GPS original data | Yawing start (Ref. to GPS)
-5.25(13:17:44.00 25.301920| 121.576495| 59| 567 187 87| 16 -1.00|data Interpolation |Yawing start (Ref. to image)
-4.25(13:17:45.00 25.301940 121.576490 46| 4.32| 352 86| -16.00| GPS original data
-3.25(13:17:46.00 25.301933] 121.576458 48 4.86| 329 85| -22.50|data Interpolation
-2.25(13:17:47.00 25.301925 121.576425 51| 5.40| 306 322 -15.50|data Interpolation
-1.25(13:17:48.00 25.301918] 121.576393 53| 5,94 282 9% 314 -8.50| data Interpolation
-0.25(13:17:49.00 25.301910 121576360 56 6.48] 259 9% 302 -11.50|GPS original data
0.75(13:17:50.00 25.301890 121.576310 72| 11.34 243] 95| 282 -20.00|GPS original data
1.75(13:17:51.00 25.301867| 121.576253 72| 11.70| 244] 97| 248 -33.67|data Interpolation
2.75(13:17:52.00 25.301843] 121.576197| 72| 12.06| 245 97| 197] -51.67|data Interpolation
3.75(13:17:53.00 25.301820 121.576140 72| 12.42f 246 96.11] 112.00] -84.67|GPS original data
4.00|13:17:53.25 25.301815| 121.576126 79| 12.35| 246 95.97] 8L.75] -121.00|data Interpolation
4.25|13:17:53.50 25.301810 121.576113 7| 12.28] 246 95.82] 57.50] -97.00|data Interpolation
4.50|13:17:53.75 25.301805 121.576099 80| 12.22f 246 95.68] 24.25] -133.00|data Interpolation
4.7513:17:54.00 25.301800] 121.576085) 82 12.15] 247] 9553} 355.00| -117.00|data Interpolation
5.00(13:17:54.25 25.301795| 121.576071] 84 12.08f 247 95.39) 325.75| -117.00|data Interpolation
5.25(13:17:54.50 25301790 121576058 87 12,01 247 95.25| 299.50| -105.00|data Interpolation
5.50(13:17:54.75 25301785 121576044 89 11.95f 247 9510} 272.25 -109.00|data Interpolation
5.75(13:17:55.00 25301780 121576030 92 11.88 247] 94.96| 252.00| -81.00| GPS original data
6.00(13:17:55.25 25301770 121576018 85| 12,01 243] 92.93] 23175 -81.00|data Interpolation
6.25(13:17:55.50 25.301760 121576005 79| 12.15| 240 90.90] 204.50| -109.00|data Interpolation
6.50(13:17:55.75 25.301750 121.575993 72| 12.28] 236 83.87] 179.25] -101.00|data Interpolation
6.75(13:17:56.00 25301740 121575980 66 12.42f 232 86.84} 151.00] -113.00| GPS original data
7.00(13:17:56.25 25.301730 121575968 52 12.28 230 8293 117.75| -133.00|data Interpolation [rotor hit
7.25(13:17:56.50 25.301720 121575955 39 1215 228 79.02) 94.00] -95.00|data Interpolation
7.50(13:17:56.75 25.301710 121.575943 26 12,014 226 75.11 62.25) -127.00|data Interpolation
7.75(13:17:57.00 25301700 121575930 13] 11.88 224] 7120 27.00] -141.00| GPS original data
8.75(13:17:58.00 25301650 121575880 -154] 1458 222] 45.71] 245.00| -142.00| GPS original data
9.75(13:17:59.00 25301610 121575840 -325| 11.88 222] 0.00] 160.00] -138.00|data Interpolation  [impact water

NOTE: 1. GPS Pressure Altitude (based on GPS receiver, zero is not the ground level of the crash site)
NOTE: 2. ALT. Coreected ( Height above H/C crashed sea level) | |
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Appendix 1. Detailed examination of the tail gearbox in laboratory
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Oﬁiﬂﬁl{f—‘i SYNTHESIS REPORT
QUALITY MATERIALS & PROCESSES ETLL N® 2016-3151
LABORATORY

| Affair number 2016-0577

ACCIDENT OF THE NACS AS3B5N3 SNE556 - TAIWAN

Afialr chanignadion LUSS OF EFFICIENCY UN THE TAIL RUTUR CUMMANL

Requested by M.MNAU(ETMTA) / AFRIGARA (ETMTA)
Reference document Net applicable
Attached note Not applicable
[Tssue date 18/07/2016 T .
| Affair followed by _S. DOMANGE ; T CAPARROS
' Helicopter N* ABIBENT Part number 365 A 33 6005 08
S/NB5S5E
Customer/user: NACS Part Designation TAIL GEAR BOX
(SN M218)
Operating haurs: 3838 Hrs Suppliar AH
Addresses

M MARTIN (EAI) ; MSOULHIARD (EAI) ; M.NAL (ETMTA) ; A FRIGARA (ETMTA) ; LZAMPONI (ETMTD) ;

DFAGES (ETMTD) ; F KALCKREUTH (ETMT) | T MARQUET (ETJA) ; P FUSTIER (ESELE)

In case of litigation, the reference version or reference language is tha French ona.
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1. CONTEXT

Following the investigations concerning the accident of the NACS AS365 N3 S/N 6556 (Taiwan),
recovered parts of the Tail Gear Box have been given to Airbus Helicopters Laboratory in order to
find all evidances which could give information on the crash sequence.
The laboratory examinations concemn mainly the Tail Gear Box Rod/Shaft assembly parts and
more particularly:

- The control rod bearing 7044336511083 (S/N 6-134 - L11B18U)

The control rod bearing nut SL40194M20CPRH
- The friction bush (control shaff) 365A33622320
- The friction bush (bevel wheel) 385433622220

2. CONCLUSION

- MCEri hi il r box i
Except for a heavy comrosion of the tail gear box assembly due to immersion in sea water and
except for the following parts detailed below, no significant indication due to operating use has
been observed:
= A mix of particles and five balls of the control rod bearing were recovered within the bore of
the control shaft.
A distortion of the flexible coupling blades of the bevel pinion was noticed due to an axial
displacement.
= An abnormal displacement of several millimeters between the inner ring/control rod
assembly and the outer ring was noticed.
¥ The control rod bearing and the nuts showed some indications which are detailed in the
following paragraph.

+» Concerning the examination and material conformity of the bearing elements (see test repors
n*2016-40527 and 2016-40528):
# The raceway and the shoulder of the half inner ring located at the nut side showed :
- The shoulder has totally disappeared because of wear and creep.
- The raceway shows a significant spalling on its entire circumference.
= The second half inner ring lecated at the actuator side shows anly indentations on the
raceway due to particles rolling.
= The outer ring shows some indentations and spalling on the raceway located at the nut side.
The raceway lecated at the actuater side shows a superficial wear due to rolling contacts.
5 balls of the nut side raceway were missing. They have been found inside the bore of the
control shaft. All balls of the nut side raceway show smearing, spalling and wear.
~ Balls of the actuator side raceway show light superficial wear and scratches.
» The cage located at tha nut side shows significant wear of the inner diameter and a less
wear an the outer diameter and balls housings.
~The cage located at the actuator side doesn't show any abnomal indication.
# The mechanical and material characteristics of all the parts composing the bearing are
compliant to the definition

Tha Socumest o e property of AIREUS HELICOPTERS. no par of £ shall be mprodsced o Senumifed & thisd pares wihost e 3L prorwiRen SsBonamion of
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« Conceming the examination and material conformity of the nut { see test reports n°2016-40529;
1 164 E

# The nut showed some smearing lips at the level of the flange collars (probably the
consequence of the creep of the flange collars), and a fracture of the 2 flange collars is
observed.

+ Concerning the failure of the flanges collar nut, the following was observed:

= Multiples initiations on the inner diameter

o Propagation in fatigue under bending load

o A thin area of propagation initiated on the external diameter is observed. This
indicates an alternated bending load at the end of propagation befare the static
failure.

# The mechanical and material characteristics of the nut are compliant to the definition.

» Concerning the magnetic plug { see test reports n*2016-40673)
The elements found in the magneatic plug are an amalgam composed of iron oxide with
particles of bearing (M50) and nitriding steel (32C0V13). The other elements are
characteristic of pollution (due to immersion in sea water).

= Concerning the friction bushes (see last repons n*2016-40617; 2016-40618; 20168-40619; 2016-
40551 and 2016-31761

# The bushes coming from the accident are made of Terlon 4301 and are satisfactory with
regard to the definition.

# The roughness measured on the external surface of the large bush (fram 0,8y ta 1,1pm) is
compliant to the definition ( maxi 1,6um). The small bush shows wear of maximum depth
of 43pm on the external diameter.

# All the examinations, tests results and conclusion on the friction bushes are summarized in
the 2016-3176 synthesis report.

# Concerming the ather tests performed:
» Some dimensonal measurements were perdormed:

- In AH, several measurements have been performed on the various parts and were
reporited in the dimensional reports n® U8-05/16 and n* PV US-10M16 (bearing inner ring
step measurement and verification of the inclined plane of the inner ring).

- In SKF, dimensional measurements were performed on the bearing elements and no
evidence of non-conformity has been observed (the results were reported in the SKF
report n® EAP 18186)

# Some metallurgical examinations were performed in SKF site and no evidence of non-
conformity has been observed (the examinations were repored in the SKF repart n® EAP

1816).
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3. LOCATION OF SPECIMENS SUBMITTED TO TEST ON THE HELICOPTER
AND/OR ON PART

CUSTOMER NACS (TAMAN)
HELICOPTER AS3IGENI - SNG556 | OPERATING HOURS l 3838 HRS
SUB ASSEMBLY
| DESIGNATION | TAIL GEAR BOX { SN M218 ) | SUPPLIER l AH
| SUB ASSEMBLY REFERENCE | 365 A 33 6005 06
Reference
Laboratory PART DESIGNATION | FART REFERENCE SN MATERIAL
2016-0577-1 | CONTROL ROD BEARING TO4A556511083 6-134 BEE&\D":HU !
2016-0577-2 CONTROL SS'.‘I? BEARING SL40184M20CPRH NiA 30NCD16
FRICTION BUSH
2016-0577-3 (CONTROL SHAFT) I65AIIG22320 Ni& Torkon 4301
FRICTION BUSH
2016-0577-4 (BEVEL WHEEL) 3IG5A33622220 MNIA Torlen 4301

—

-
2
H
3

Tail Gear Box

o dacumen & the peopenty of ARSUE HELIGOPTERS. o ot of § sl Se meproducs  « Snemitied 1o 15470 Garies wiltoul [T SRS £ within u Barzsben of
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TAIL GEAR BOX (365A336005.06)

RefN* | Part description Part number SIN

1] Tail rotor control rod 385A 33 6145.21 PRD624
2 Tail rotor control rod Eealing TO4A336511093 6134
3 Tail rotor control shaft 365A 338214.20 8533
4 | TGB bevel whes! 365A 33 6104.00 M3T4 |
5 Friction bush (control shafi) 365A 33 6223.20 NA |
6 | Friction bush (Bevel whel) 365A 33 6222.20 NA
7 Control rod bearing nut {Shur-Lak) SL40194M20CPRH NiA
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4. LABORATORY RESULTS

4.1 List of reports

Concerning the tail rotor control rod bearing TO04A 336511093

» Hafdass kst on vanous parts composing the bearing test report n*2016-40527

= EDX microanalysis on various parts composing the bearing test report n°2016-40528
Concemning the control 01 34M20CPRH

= Hardness test test report n"2016-40529

= Nut EDX microanalysis test report n"2016-40530

= Nut lips and chip EDX analysis test repon n"2015-40654
Concerning particles found on the magnetic plug

= EDX microanalyss test report n*2016-40673
Conceming the friction bushes 365433622320 and 365433622220

= Calorimtric analysis DSCM I&5L Fdpart A" 20 E-4U81 7

= Infra-Red spectrometry FTAR test report n*2016-40618

= Thermegravimetric analysis TGA test report n° 201640619

# 3D profilometer measurements test report n°2016-40561

= Friction bushes synthesis report synthasis rapart N 2016-3176
Concerning the other

# Dimansional and metallurgical tests performed by SKF raport n® EAP 1816

= Dimensional measurements performed by AH report n* US-05/16 and n"U3-10/1&

4.2 Examinations

Tail Gear Box
JESAIIEO05.06 - SN M218

The tail gear box was found in the sea
water and show a lot of corrosion

In arder fo cany out the expertise, we had
to remove oxidation and clean the various
jparts.

Tam dscurrant . fhe propaey of AIRBUS WELCORTERS: ra be. prisr wrifin authorizason of
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421

The elements found in the magnetic plug are an amalgam composed of iron exide with bearing (M50)
and

nitriding steel { 32C0V13) particles. The other elements are characteristic of pollution (ses report n®
2016-40673).

4.2.2 Toil Gear Box bevel wheel
Marking: 3B5A33610400 — M374

Except for the cormosion, no abnarmal
indication due to operating use is observed
on the bevel wheel and the bearing

T aiw

HELCOPTERS: ]
AIRBUS HELICORTERS nof sAall i coriasts be daciossrl ® AINSUS HELICOPTERS 01/2014
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4.2.3 Tail Gear Box bevel pinion

Marking: 365A33612322 — M314
-

distortion of the
flexible coupling
blades

The bevel pinion and the bearing don't show any significant indications. A distortion of the flaxible
couphng blades is observed.

Tran cument i e gregenty of ARSUS HELCGOPTERS, no pan of 4 shai e eprodeced or yarsmined i i
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4.2.4 Tail r control shaft

Marking: 365433621420 (SIIM16) - S331

Clogged bore

During the disassembly, the bore of the control shaft was clogged by a mix of particles and five balls of the
bearing were found insade

Thes. Socume m the property of AFEHLS HELICOF TIRS: 05 par of £ sl (e neproduced O TnNETINS 10 TUT AMes wiou he Besqeld DI wellen therisiion of
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4.2.5 Tail rotor control rod

Marking: control rod 365A33614521 (PRD/48) - PRD624 - PRDIO1

The control rod doesn't show any significant indication. We notice an abnormal displacement of
several millimeters between the inner ring/control rod assembly and the outer ring.

T dhociment & the prcpmerty of AIBUE HELISGRTERS: mo part of & ¥sal be rapeicdusced or (nETiiSd 5 Tl Bartiss wissul e sofsreas prece arifies aushargaian of
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4,26 Control rod bearing nut

vt B

Smearing lips

Actuator side

At the level of the bearing. we can observe some abnormal lips on the Shur-lok nut, and a fracture of
the 2 flange collars

Shur-Lok nut

Flange milaﬂ

e notice the rupture of the nut at the level of the flange collars.

Tom cacumant o fhe propery of AIRSUS HELICOPTERS: fo par of f shal be parkes
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The failure of the nut shows multiple
initiations on the inner diameter with

Laboratory synthesis report ETLL n® 2016-3151 page 13124

Alternated bending
fatigueiarea ™

fatigue propagation

T

propagation in fatigue mode.

The presence of a thin layer of a fatigue

area on the outer diameter and a static L 1T
failure in the center of the fracture ‘[ I - |

topography is characteristic of an alternated
bending fatigue mode

Failure of the flange callars
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4.2.7 Control rod bearing
Marking: 704A33651093 S/NB6-134 L11B18U

Nut side Outer ring

bearing

Actuator side

capes

We observe several possible heating coloration on the extemal diameter of the outer ring.

We carried out the disassembling of the bearing:

The balls showed
wear and spalling
(Mut side)

- Nut side
= -

Abnormal wear
of the cage

half inner ring |
(actuator side)

- Actuator side
The observation at the nut side of the bearing showed wear and spalling on balle and wear of the

cage. 5 balls are missing at the level of the raceway situated at the nut side (these 5 balls have
been found in the bore of the control shaft).
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4.2.7.1 Examination of
indicationd side)

rious bearing elements situated at the nut side fabnormal

427 1-1 innerring

The half inner ring showed, at the
level of the raceway, smearing and
creep (matter displacement of the
race towards the shoulder located
slde Aut).

Missing material
on the inner ring

Total wear Spalling of  Raceway
and creep of raceway area
the shoulder without any

spalling
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FOT2 028G Laboratory synihesis report ETLL n° 2016-3151 page 17/24

4.27.1-2 Outer ring

outer ring

OQuter ring -

drawing cut

Actuator side

Wut side _T

imarking)

The inner raceway close 1o the:
nut side of the outer ring shows
pollutions and degradations Nut side

{marking)

Wear of the raceway with material
burr at the top of the raceway

Local spalling located at the top of
the raceway

Thes doczorne i S propery of ARBUS HELICOPTERS: a0 pariof & shall be neprofusced o irusarm bied is thid Sarties without fhe mesrmss rior setisn sufarizabon of
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4.2.7.1-3 Balls

balls

Laboratory synthesis raport ETLL n° 2016-3151 page 1624

The balls located nut side show
smearing and spalling. We can
abserve a reduction of the
diameter related to the degradation
(see table)

|_ Some balls show total spalling

Diameter balls measurements { reference = 7,144 mm )
Balls insice the Donlrnl_shaﬁ Balls inside the bearing |
6,51 mm 6,71 mm
6,54 mm 6,88 mm =
6,65 mm TBET mm
660 mm 6,95 mm
665 mm 697 mm
(= = 887 mm
8,82 mm i
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Sigreficant was of Comtact wits the inver
fing (mnisl tremp)

The cage locaied cioss 1o T Nut S0 Shows signilicant dirslar mark of wear in (1 iner Giameler, and & l8ss wear on the outer dismeter and on ol the
bl housngs)
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4.2.7.2 Examinations of various bearing elements at the actuator side :
4 -1 lnner i

The inner ring, located at the
actuator side, doesn't show any
abnormal indications.

The raceway shows dents of
rolled particles and deposits but
is globally in good condition

Corrosion pits observed are consecutive to sea water immersion

This document s e properly of AIRBUE HELIGOPTERS, n0 parn ol 1 shall Be (i uoes o sireitied i Surd pu i wifos e opmes: pror write authonzs of
AIRBUS HELICOPTERS rr shal ds comtarnts s Snciossd @ AIRBLS WEUCORTERS 312014
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Actuator side
=

Nut side
(marking)

The inmer race close to the
actuator side of the outer
ring show satin finish
BpPearance consecutive to
8 superficial wear due to
contact surface with a lot of
dents of rolled particles.

42723 Balls

All the balls show Wight supedicial wear and
scratches,

T sissument ' he propeny of AIREUS HELCOPTERS, na parof 4 snal e nesrduces o Irarmeties o Svrd partms wethost f1e Sqpiess prier BN duthoszatios of
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42734 Cage

A ot of deposit Gan be observed on ol surfaces of the cage. Na signficant degradation can be noled.
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4.2.8. Friction bushes

The purpose of the friction bushes expertise was to:
» Check the material conformity (Torlon 4301).
= Examine the surface conditions of the accidented bushes and coimpane Lo new and worm
bushes (recovered of a complete overhaul at the DERH).
» verify the possible abnormal indications or wear

Friction bush 365A33622320 Friction bush 385A33622220
{large) (small}

The bushes coming from the accident are made of Tordon 4301 and are satisfactory with regard to
the definition (see test reports n"2016-40617; 2016-40618; 2016-40619).

The roughness measured on the external surface of the large bush (from 0.9 pm to 1.1 pm) Is
compliant to the definition (maxi 1.5pm). The small bush shows wear of maximum depth of 43um on
the external diameter (see test report n® 2016-40561).

All the examinations, tests results and conclusion on the friction bushes are summarized in the
2016-3176 synthesis report.

4.3. Check of the material conformity and mechanical properties

. :

- The chemical composition is satisfactory with regard to the drawing (see test
report n*2016-40530).

- The mechanical properties are compliant with regard to the specification (see test
report n"2016-40529).

+ Concerning the various parts composing the bearing :
- The chemical compositions of the various parts are satisfactory to the drawing
(see test report n"2016-40528).
= The mechanical properties are compliant to the specification (see test report
n“2016-40527).

This Socement i e prgeny of AIRBUS HELICOPTERS. 1 Bar of i shal be Fepadensd o Vramilisd 1 e parbes withil U axprass s wiilin autbonssiase of
ARFUS WELICOFTERS ror shall i contsms b cioesd © AIRBLIS HELICOPTERS 012014
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4.4. Others tests performed

» Some dimensional measurements were performed
- In AH. several measurements have been done on the various parts and were
reported in the dimensional reports n® US-05/16 and n® PV US-10/16 (bearing
inner ring step measurement and verification of the inclined plane of the inner
ring).

Step drawing criteria :
Inchined pla 0,041mm +0,005/0mm

drawing criter

& measurements were reported in the
rtn® PV US-10_16

- In SKF. dimensional measurements were performed on the bearing elements
and did not evidence dimensional non-conformity (the results were reported in
the SKF report n® EAP 1818).

# Some metallurgical examinations were peformed in SKF and did not evidence non-
conformity (the examinations were reported in the SKF report n® EAP 1816).
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SPO.IDE.H.140 Cockpit voice recor der

(@) Helicopters with an MCTOM of more than 7 000 kg and first issued with an
individual CofA on or after 1 January2016 shall be equipped with a CVR.

(b) The CVR shall be capable of retaining data recorded during at least the preceding 2

hours.
(c) The CVR shall record with reference to atimescale:

(1) voice communications transmitted from or received in the flight crew

compartment by radio;

(2) flight crew members' voice communications using the interphone system and the
public address system, ifinstalled;

(3) the aura environment of the cockpit, including, without interruption, the audio

signals received from each crewmicrophone; and

(4) voice or audio signals identifying navigation or approach aids introduced into a
headset or speaker.

(d) The CVR shall start automatically to record prior to the helicopter moving under its
own power and shall continue torecord until the termination of the flight when the

helicopter is no longer capable of moving under its own power.

(e) In addition to (d), depending on the availability of electrical power, the CVR shall

start to record as early as possibleduring the cockpit checks prior to engine start at the
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beginning of the flight until the cockpit checks immediatelyfollowing engine shutdown
at the end of the flight.

(f) The CVR shall have adeviceto assist in locating it in water.

SPO.IDE.H.145 Flight data recorder

(@) Helicopters with an MCTOM of more than 3 175 kg and first issued with an
individual CofA on or after 1 January2016 shall be equipped with an FDR that uses a
digital method of recording and storing data and for which a methodof readily retrieving
that data from the storage medium is available.

(b) The FDR shall record the parameters required to determine accurately the helicopter
flight path, speed, attitude, enginepower, configuration and operation and be capable of
retaining data recorded during at least the preceding 10 hours.

(c) Data shall be obtained from helicopter sources that enable accurate correlation with
information displayed to theflight crew.

(d) The FDR shall start automatically to record the data prior to the helicopter being
capable of moving under its ownpower and shall stop automatically after the helicopter

Isincapable of moving under its own power.

(e) The FDR shall have adeviceto assist in locating it in water.
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