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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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#wzﬁézk%mﬁ&ﬁ%ﬁéﬁﬁ%%ﬁﬁ 2 AC-120-017 » H A% 2+
BHEFERGHRRE TN CREAARAE R M IR TAREAR » S ERA
¥ 8B B EXFEBAEIEA B > R3S 500 BT ?mﬁ&ﬁ R
F| R A R R X > fpY R B E AR EE R AR 5 B EAES A 2,000
RAT DB FAT— R » KIBIRE B AT 97 T £ R B A LB ik 4 15 7 XK 815
TR AL A o

1.6.3.2 R AR & )3

R KM AR AT > 500 & 1,000 B 4R 7 LAK » 2 A $h %A T3 @ 3K
B BRI E/IBERBY S B MRE N REBABE/RERN BB ERE
RAEH I 0 AR B I 6 18 R AR KB 4R ) 358 K34 70 psi 0 & Rk B R4
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BRBELANF » REBEZ A Spsi BTHEZLIRE -

SR FARAE—R 1,000 MR T IAMAERB 103542480 £ 4
2D BB MI A BELER LR G/BERY ~ BhRE s RERAREREEHREFNY

FERERER AR HGERAERE AL R K 1.6-3 0
& 1.6-3 1,000 B AR 15 A B By A% R AR 4 B 3K ek
RA 1 5% 2 9% 33K 4 5% 5% 6 3%
e 80 78 80 79 80 78
(psi)

G —R 100 PEZR AT AIMARKE 104 53 A 25 B RRBTER

o EBBRCHITRERER R » LRk 1.6-4 0
& 1.6-4 100 BF T MR £ 5 Iy R AT R b B 3R A gk
f ke 1 %% 2 3% 3 3% 4 3% 5 %% 6 3%
ax g}-
JEHE AL 75 76 77 75 76 77
(psi)

FHBAK KRB ZERY FMGIAT AR MASRE R KX > 3 AR
EEBEE AR AR FEMFAREAREIAT  LhRERE DXL R
% 16-5°

R 1.6-5 FHRBEEBMAIBREAXER
f ke 1 %% 2 3% 3% 4 3% 5 3% 6 3%
% 4z 1 N
T4 4 7 75 1R 75 73 76
(psi)

1.6.3.3 MBS T

RIFEKME B 31 AR RARHASF M (Maintenance Manual, YA T i #% MM ) » F#&
MERRNEGESHREDZ BT  TRERBRRAKDBREFIESNELR -

MM % 2.3 8p3LFA » AMRAAE D & Ry BB BT KRB L BT



b EREREFA 2775 025 KRAFZBERE A - 51— L8 Tk b & RK%A
255 05 RHFH > FEBAL S HIBTRALELE m,a% TR N

255 0.5 REFFHEEEETELEIIR - F 23 H M3 » ZHEREN A4 E K
st EFAMNAL EHEB I RIZATRERATRERAGT ZHNRA
Mo BmERAGT I EREATRETRELAFIFALLE  ERBKAL
ENABRN  B—ABETHRIWERARENEES -

1.6.3.4 Mode-C & B XA HHIE

FH AL — B Bendix/King 9% KT76A X &4 o ﬂaﬁ%&m
1,030MHz % 1,090MHz X #8 & 23t @ 3% 2 451k » (R A RGBT~ S E AR 23
FEAESRR  ZASAEAMRE ERETRAREL T 45 E 504 » £EFRKRIR
T —XREZAMBEMYE I0HE 15 -

1.6.4 HREEPFH

16-1 & FHMRMZ B EFHRHE > & 1,66 HFMZ R ERTFH ML
# o
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GROSS WEIGHT

LB KG
{533 MM -
HHHHHHH 210 v
300016600 LB MAX. .
6500 H-
i
6000 '2"5 f
552
!
5500 2500
1 I
i
(2281 KG
5000 L5030 LB
h 2250
} 1
1} :
1
4500 -
k2000
+
oo L0 S0 oot IO HMM
15 20 25 IN
17.0 IN. 25.6 IN.

CG POSITION AFTOF DATUM

1.6-1

#B}E AR

%1.6-6 BREATFHMMERA

RAEBEE 6,300 5
TR bEE 5,475.3 %%
R RAERLEE 6,600 75
TR REE 6,170 %%
Ae Rk & 770 %
FATAE & 595 &
BRREHGEE 6,600
KU E 6,028 5
AR E AL E 20.55 3ot
FHESALE 20.34 &=




1.7 X&FH
1.7.1 X FgME

BRI A A MTSAT AL Z 1114 5T AAHEETE (38 1.7-1) AP £ &
%5 1230 B 3D AT R LA FECRERE (B 1.72) B FREHFEZERS
BEHE— KB ER AP EABRPATEABESERE o

' i
L 2
L]

1.7-1 1114 TR AREETH

o

1.7-2 1230 B 3D A M HREFEDEKE
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1.7.2 X RHA

W& REF T 1130 B E 1230 B 3d@ R ABLE] (#0554 8 B R 4§ A5
Automatic Terminal Information Service, A T 4 ATIS) #4k#* > 7}%%&’/7 "R ) 18]
B~ BT E ~ AAR®E 22 /A LR > LAELERBI AL 35~ TR
2B 1200 » RFERAAL - ARAN LT

1130 BF : JA &) 200 B » Ak 12 ME/8F > MJ& 22 2/0F » Be & FysuE 140 &
E 240 B 5 fEALE 9,000 AR 3 3E 800K » £F 1,200 R 5 & E 28°C » FE % 24
Cs BEAHRIE 1014 T s MBFER— LBE P HE—04 BHEAH 200
B JRGR 15 E/8F 0 MR 26 VE/BF 5 = L AR AE 29.96 v RAE o (ATIST)

1200 B : JEL &) 190 & » JAak 12 2/8F » Ml 22 /2/8F » B e & sl 140 B
E 240 B ; 88 RE 8,000 AR 5 BT 800K » £ FE 1,200 R 5 BE 29C » # % 24
Cs HEABZ 1013 Ao s MM FARE —RAE G 5 H2—04 SBEEE 200
JE o BGR 13 E/BF 0 FRIR 23 E/BF 5 5 E R T AE 29.94 »f kAR o (ATISK)

1230 B : JA &) 200 & » JRak 12 /88 » M 22 2/8F > Be E EEE 130 B
£ 250 & 5 AL 9,000 AR 3 FE 800K 0 HE 1,200°R 5 i®E 29°C » I 24
C: BEARBTE 1013 Bt BHTAR—RBEF R H32—04 8 A A 190
JE oo BGR 14 E/6F 0 IR 24 E/BF r’%iﬁii%‘éfiﬁ 29.93 st RAE ° (ATISL)

1.7.3 XRBEHR

RAuE £ Z R F ot Sl fn 7 ERMAFEAH IR AFAR/ER
aaikg (ud ZEKSEZ 10,000 R) > F& (RALZE 10,000 RE 25,000 R)
X BERAE -~ %G ERAER (Significant Meteorological Information, A T ]
#% SIGMET) VABAKZ & F R & A (Airmen's Meteorological Information, A T #
# AIRMET) s &4 4 A 16 B % B F#ME % & SIGMET A AIRMET % # 4] »
A AHF R £ 0800 B A 1400 B ZAXE B R AE (FE 1.7-3 AH 1.7-4) 75 &5



BX

F*RATFAHR o

L]
e isoL
BT, e 060 EMBD BKN
4B00M 025 CB sC cu
XXX 300C
015 p15
ACTR, JHCSS
e
o,
Rony,
L
=0
ner, — (=8
phecoft
o ##  4000M LS
060 4800M 016
o018
ISSUED BY TAIPEI AERONAUTICAL MET. CENTER
SIGWX SFC - 10000FT
FIXED TIME PROGNOSTIC CHART
VALID TIME 160000 UTC APR 2015
ISSUED TIME 151700 UTC APR 2015
St 7w €3 ey s w0 g wm v
A e i et . . S = e # e
ety s M

{‘*LT WIND DIRECTION/WIND SPEED AIR TEMPERATURES
#° RCSS RCQC RCKH RCYU RCGI RCMT

10 26030, 3 | 260/30, 6 260/25, 7  260/30, 5 260/30, 7 270/25, 3
09 260/25, 5  260/25 7 260/20, 9  260/25 7 250/30, 9 270720, 4

08 260/20, 7 270720, 9 260/20, 10 260715, 9 250/25, 10 270720, 6

07 260/20, 9 |270/15, 11 270/15, 12 250/10, 11 250/25, 12| 270/20, 8
06 250/25, 12| 270/10, 12 270/10, 13 240/05, 13 240/25, 13 270/25, 10

05 240/30, 13| 250/10, 14 250/10, 15 230/05, 15 240/25, 15 270/25, 13

04 240/30, 15 23015, 15 230/10, 16 190/10, 16 230/20, 16 260/20, 15
03 .2110!30. 15‘ 220715, 16 220/10, ].E. 200715, 17 220/20, 13. 250720, 17
02-250!20. 15. 210110, n- 230/05, 19. 200115, 18-210!15. 20. 230120, 19
01 -2501‘05, 19. 180/05, 20- 220/05, 22. 22005, 21- 190/15, 22. 220725, 19
SFC 120/05, 21. 130/05, 22 060/05, 24. 24005, 23 180/10, 2“ 230110, 21

HOTE: Unis: wing spesd in knots: wisd gimction |0 degress: temparstires in degrees Csicus
REMARKS:

1.7-3 AHzu¥r 4 A 16 B 0800 B Z 4K %8 % X A B

ALT WIND DIRECTION/WIND SPEED AIR TEMPERATURES
'#° RcSS | Rcoc | RCKH | RCYU | RCGI | RCMT

10 27025, 6 | 280/15, 8 280/25, 7  280/25, 7  280/25, 9 32015, 7

09 260/25, 7 270/15, 9 270/20, 10| 280/25, 9 280/25, 10 320/15, 9

08 250/25, B 270/15, 10 270/20, 12| 270/20, 9  270/25, 12 320/20, 10
07 250720, mlnms, 12I27u.r15. 13I2m15, ulzm;zu, 13 310/20, 11
06. 250020, 12. 260/10, 14. 280/10, 15. 280110, 12. 26015, 15- 300020, 12
05 250720, ulzswos. 16‘310.?05. ulzzoms, ulzwns, 16 290,20, 14
04. 250020, 15. 240/05, 16. 330/05, 19. 170/05, 16. 230015, 18- 270120, 16
03 260015, 1nl 240/05, ul 310/05, 2ol 150/05, nl 220715, 20 26020, 19
02 -2704'15, 20. 260/05, 19. 300/05, 21. 120/05, 20 190/15, 21- 240715, 21

01 290/15, 23 280/05, 21 290/10, 23 090/05, 23 160/10, 23 200/20, 23

SFC270/05, 25 340/05, 23 280/10, 25 180/10, 25 160/10, 25 180/10, 25

ISSUED BY TAIPEI AERONAUTICAL MET. CENTER
SIGWX SFC — 10000FT

FIXED TIME PROGNOSTIC CHART

VALID TIME 160600 UTC APR 2015

ISSUED TIME 152300 UTC APR 2015

i [ 4 8 oy e 1 e
ke . e e = b,

aEtaca e nocictest sbove

mm-mnﬂmlmmmnmwhmm
REMARKS:
1

1.8 B~ MRk

1.7-4 HZEM 4 A 16 B 1400 B XK Z % K &

N




AISC— nm

SHRERS

PE SR SMBEIHEEF]L 1181 A 119.4 MHz 48 & sz 4k &

GRS S LA e Sl

1.10 %3k K

4

Ey

7N

$Eim

K MG PTA% R 4 By — 3R A AL B £ B 1.10-1 » LDA Rwy 04 #3542 5 3£ B 1.10-2 °

REV: RE-CHART

S VA £33 T RCFN
TAITUNGFONGNIAN AD SID
KACHSIUNG APP FONGNIAN TWR ATIS
119.4 2282 1181 236.6 127.0

Rwy22 THR Elev: 130’

Apt Elev: 143" Awyos THA Elov: 143" Trans Level: F130  Trans Alt: 11,000'

MaE HVA

BEARINGS ARE MAGNETIC; DISTANCES ARE NAUTICAL MILES; ELEVATIONS, HEIGHTS IN FEET

L

| 430 ZN
DME

| 110.9

cH4sx 'FNN

LUDAO ;ONE DEFARTURE (LD1)

MAX 250KT IAS IN TURN

9591
Sgag

N

MAX 250KT IAS IN TURN

RCR41

14000
SFC

NDB
| 300 GlI |

RWY04: Depart RWY HDG until IFNN 5.8D, then turn
right direct to GID/Gl to join B591.

RWY22: Depart RWY HDG until IFNN 2.2D, then turn
left direct to GID/GI to join B591.

1. AWY04/22: Requires a minimum
climb gradient of 6.6%(4001t/NM)
until 4,000ft.

2. Caution close-in obstacles
{trees & poles):
153ft MSL, 80m northeast of
RWY22 THR & 1621t MSL, 69m
south of RWY04 THR.

3. High terrain around the airpart.

1.10-1 % 5 —3dEynE




REV: MINIMA

+ R/ R R

RCFN
LDA RWY04

TAITUNG/FONGNIAN AD
KAOHSIUNG APP EONGNIAN TWR ATIS
119.4 2282 1181 236.6 127.0 ¥
Apt Elev: 143’ RwyD4 THR Elev:143" Trans Level: F| 130 Trans Alt: 11,000 2

BEARINGS ARE MAGNETIC; DISTANCES ARE NAUTICAL MILES; ELEVATIONS, HEIGHTS IN FEET

T T T
L g 4

T T T T

e -
MAX 210KT IAS| IN TURN
LOADME 3
1108 i
|GH“‘ IFNN | & 1

R
VORTAC
LUDAD
116.9
CH11B6X GID J

NDB
| 300 @l I

(IAF)
OKAP| 2
GID 20D A%

(IAF)

ORRIS 3
GID 31D :§>
&
[ /(J& T
L L L 1 L L 1
DIST to IFNN 100ME| spME | 80ME | 70ME [6DME [ 5sDME | 4DME | 3DME | 2DME
ADVISORY ALT 3400 | 3080 | 2760 | 2440 | 2120 | 1800 | 1480 | 1170 | 8s0
|AF
ORAIS OPTIM MISSED APCH:
OKAPI  |FNN EAF TURN RIGHT DIRECT TO GID/GI,
§009 17.4D IFNN MAINTAIN 3000FT AND HOLD.
1
| 4000 “0252 1040 ey *MAX 210KT IAS IN TURN.
1 I 35001025 70 AR
! ; — ! 2500702, ELEY 4
harerennl 3
1 § 1 1 OCA 1
1 L 1 1 1
(Y TN N Y (N S [ N Y N (N Y N U [ [ ——
NM FROM IFNN
5 10 5
MINIMA (OCA IN FT, VIS IN M, OCH IN FT) ZTHE FINAL APCH COURSE 18 OFFSET
FROM LANDING RUNWAY BY 18 DEG.
CATEGORY A ] c D " FOLEG): 1636 MSL, 80m NORTHEAST OF
RWY22 THR; 16211 MSL, 88m SOUTH OF
RWYO04 THR.
STRAIGHT IN | 580429437 | 5801600 437 | 5801600 437 | SBOMBOO 437 | “Meck counse, o oo
5.THE APCH COURSE INFRINGES RCR41 AREA,
PRIOR 1ON WITH CAF WILL BE
COMPLETED BY ATC BEFORE 18SUING
ALS OUT | 5801600 437 | 5801600 437 | 5802000 437 | 5802000 437 | CLEARANCE DURING RCR41 AGTIVE HOURS.
* DME REQUIRED

1.10-2 LDA RWY04 ¥
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1.11 RALLSE S
1.11.1 BB FTEL4KSB

RIE & B A RAAE B A X T07-02A M % & RAE X F AL > %
R T KA R E ZAKAS 5,700 27 » RERLIBREEMFBFTRESE 3 ZHKK
RARE ZIEA 5,700 AT » REREAFEF 4 E (Cockpit Voice Recorder, YA
T #i A CVR) °

1.11.2 RMREAHLES

R KB B RAAE BB AR [07-02A s & RAUVEEFTRAA - %
R R KA RE Z/A 5,700 A7 » REZERLEARERMEA L4 E - ZRKER
RKARE KA 5,700 A0 > REERAMEHA &5 E (Flight Data Recorder, AT
i # FDR) °

L11.3 #EFERH

FUBAE  KRGIRMFRAMA RAVRIF A Z2REZ 2 TERABHAL (Multi
Sensor Tracking System, YA T # 4% MSTS) &4t > MSTS %4 % Exb@mAnt FiE
B Aa B 6 B % ';iz@%éw | AL 7 38 X MALHLIT o MSTS 44k 145 : GPS BF R ~ &
B~ 8B s Mode-C & ~ IR o LR RE 1215:02 B £ 1230:09 8 » 74
1223:20 Bf & 1226:20 B B B » 3% 4% & Mode-C & E &4k o B 1.11-1 & F E Myt
LDARWY 04 At 2 £ &8 B 1.11-2 B & & 335 & RALE H] (Air Traffic Control,
AT #i# ATC) £ E£E o B 1.11-3 BAMEI S ~ i A Z3bid $ILE -



KAQHSIUNG app FONGNIAN TWR
119.4 2282 1181 236.6

t Bopt Elev: 143’ Ruwy0d THR Elev: 143" Trans Lovel

| BraniNGS ARE MAGMETIC. DIETANCES ARE NAUTIGAL Lin
GMETIC, DISTANCES ARE HAUTICAL M

RADAR
Track

1.11-1 MSTS T #rE£ 2 H

(1) 15:04 B-68802* &% fyonedi 45 {745 43 -F 4 ¥ 4 Zbravoss A NH R

(2) 1643 APP  “bravoss AR & i 2] b ey & do w B confirm# M B F 5 E>

(3) 23:02 B-68802 “Y#i M A £ - EMA PIAAWN KD ¥ F Sk

(4) 23:07 APP “bravos AR BT T F § L A4 A5 R F R S iR

(5) 23:15 B-68802 “# #& 4irf) iR iR & fr 3k K H 42 0l d ask 25>

(6) 24:.06 APP “bravo 7 A\ B Ayrogerd 4 & W@ Z v R R 1 d a A

(7) 24:15 B-68802 “rogerfi@ = va B F i 5] ¥ 1d a g i shfiibravosc AAH R

(8) 24:52 B-68802 “ £ ¥ i) — /LF Fbravox A NA B YR A S H G CAMENT —EH R
(9)25:05APP  “bravox AR & TR E ETRAZGZF7

(10) 25:23 APP “bravox AR BREGALEGHA T ELERTRGE”

(11)25:23 B-68802 “BA A ZF+B=ZF+ER”

(12) 25:50 B-68802 & Aapproach bravo < /R & 44 B AT/ & T £4 B A% Hconfirm % 7T s 48 B R4

(11)¢12)
(93 (10)

(8)

1.11-2 MSTS FEIMIFZ ATC £ B H
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360 r 5500
-=-=-=- Ground Speed 5000
300 — Track Angle 4500
=N ode C Alt
4000
o 240
- 3500
- E
QJ p—
& 3000 =
Z 180 3
% 2500 o,
= =
B =]
P 2000 =
Z 120
3z 1500
1]
=y \
i’é 60 Y 4 1000
g 500
0 0

04:15 04:16 04:17 04:18 04:19 04:20 04:21 04:22 04:23 04:24 04:25 04:26 04:27 04:28 04:29 04:30
Radar UTC Time (hh:mm)

B 1.11-3 FHEIHE - A A R MR EILE
1.12 MESRAUBEEELH
1.12.1 EBH#%
TR ARG 3 FERE (B 1.12-1) # 1 RA 5 RAEARAS > 3 FERSHE
AeehdnAn (crankcase) WML 49 4 of > AR EAZER > ERAREAE

BREAEE 3 RASLERZERE RVERE M - M1 3 FRASIR » BIH BT
B2 FERIRIBFAEFREBAEREZH (B 1.12-2) °




5 9% 3 9% S

G R NE I
¢ 2 IS

3 §

5 4
~ -
e
B | -_z-_:'fa--:‘

| TER SR

B 1.12-2 BREZXI ERABFAZTERREEZH

113 BZEemE




A RIS OEAERS

.14 KX

SR MR o
1.15 28RA%

Mn MR o
1.16 B|X&EHR

FH Ak 2 BFEW 10-540-K1B5 A A X AA ~BERE ik
FHAEF XL > AR GEBEEIEERRSEE 135 ERE » ERBIRFE
2 46 HRE - BHEEBLE (1) BRARHBEEZRORESANE > (2) B
WEILIRAREE 0 (3) TR E A RS E R/ 0 (4) BER IR
R o 4 FBE 1.16-1(a) » FRZENFREA » BRI/ > FEERRAR
T RE N ~ R @ E D) - e E B IEAEAE S 474 B 1.16-1(b)$(c)
Bt B RENEEITRGTER » EEGEE DA B ST e o s 92 3 R 1
AN Z B RES o

EERITR

__________




1.16.1 3 ¥ Ritd

FHBEAR S KRB TZ 3 RAAEZEAZ R ESEE L ERE

s AR IMAR A A ZHAAPERRYG AL AN ARE 104 F 5 A
13 BARE 105 5 1 F 25 B L KB4 15 A B AL 3745 7 34 K > Mo Kb 4k 4 7%
IR FH LB 3 RARA A AR AL R T -

E BB K

11622 B3 RAFERBMRRBH > REAR Y47 RH 7+ 4G 7
#0129 va"aﬁ&zﬁz%%/? #get s HAEH S REREZE  SMRAVIFEE
B MR RER O R ERZAEN AZUR (B 1.16-3) s WARE AR A @
H— miiﬁum%ﬁh@lﬁda@y (B 1.16-4 =B ) » REH 2+t A3 RBHRE
BT FaEL s Ao RENREDERZERT (B 1.16-5 ®B) » Liris

BAR

1.16-2 3 E AL BREBRBR
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RS

c

1.16-4 3 EEAZEBRBRR




1.16-5 REANE C 7 EBRBAER

RE R &

IR AR R B R AR R R #5458 4 (Lycoming Service Instruction No.
1047B,November 24, 1967, FMék =) : & £/ RA W EALE B BF - & RATEM
R JRAAL TR » JE REC TASR 2 P IF R L RAE R @ 2 & BRI B BIEIER
HAEMALE SR ASEDEF (wear)* AFREEOE 2GR L - AL
MR ALIE RALTASH 2 "ML EX R @ » 3L x DR F L /BB Z -

B 1.16-6 AR EARBIEASAZFER THREFTEZR  ZMBFHAS>NEE L
Hr A BF BLAE X B 7y iR AR TIRA] - 9 B2 9 RAC TR 2 oF R FE R B 0 (JRAF)
4etAs B o FRIRAE A EL > RFZB 4ERT (a, b, x,y)» BAFFERETF
¥ A&~ REEX AR (taper) Z A B E (outofround) » R HHER 2 A > RacF
HELRAE 51245 °F 0 KB 5.1305 »F » #AHE R E B E R KR TAE 0.0045
a;]- o




.“-l.:l.:""' RMBRAETRS

TOP OF CYLINDER BARREL (FU#z T8 3%)

4“

P -7 T ™~ '
BOTTOM OF CYLINDER BARREI (F#2 & #F)

B 1.16-6 REF&IZRTHRETER

AL WAL A ATOS 3D A ZFRAES SR REAM RSB EB L
ﬁﬁ&ﬁﬁﬁﬁﬁ%’%ﬁﬁﬁﬁiﬁ%%&@’@%ﬁ@m%ﬁé’z
B Fd > 2 EB] 3RASAE a, b, x,y (B 1.16-6) 4 184z E X R T &b > 45
B 5.1263 °F ~ 5.1248 vt ~ 5.1213 T & 5.1203 »F » RATF3Y EHAE ~ A4 E R AR
BHARERLT :

W%\
\mﬁ
j‘:

e Y a+b 5.1263+5.1248
4 h & -

: =5.1256 (=)
e a+b_x;y:51%3;51%@_5123+51ﬂ3200mm (o)
S - a;b+x;y:5.1263;5.1248+5.1213;5.1203=0'0013 (o)




R s

AL (stud bolt) XAHIEHs » & 38 B Rz 39 A 2R s L HRsu3EIE (pitch) R F »
Rz ddmind ~ HHAEF > HARENIFERR » MBPERIFER D 3
RAIL 4 RRAEBRKIIBWE T A > HIEE s1 ~s2 3 543 A4 4R

R NZIFAMIBET » HIEEr1 ~12~13 14 (FFE 1.16-7) - WAL EIRLIR
@su&ﬁﬁﬁ’ﬁ;%i%%%%mﬁ&%<%ELM8%2@%%%§E%
b Fif B A —RAGE KRBT  RBVETEEEA s BMAREL
BB > X 1% 7 FH AR r] 0 HERIEF A4 o ok 4 BB % *%ﬁo

AR 8 ARIRA %i‘i%i@ﬁfﬁ FTRE s HPEib sl B3 THHE ~ B2 A4
*I@T%f‘aiiﬁ TG 5 Bk 1] &@*ﬁ%ﬂiﬁ SR~ A 2 BT 2R S
My RETHE A3 R4 RETEZZRZAEW s ksl ~rl A2 BT R EH
BAn AL > 3% 5 E“@ﬂﬁw%(Emeoﬁ%@%“&gﬁ%%’A¢
wdhin BAWHFEEBAE 0 8 RBLANKRERBEBRAE - 7 AT T T HME
( ScanningElectron Microscope, "A T i #% SEM ) #LE R4k s1 & 3 Br f @ » KA
TR SR L (FFE 1.16-10, 11) °

1.16-7 wWhiggiez it




NMEC — mmzm

b
i

AEH

1.16-8 Bk 34 sl & s3




F—E FEEE

1.16-11 324 o3 B @R
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1.16.2 FERBEEE
EERE
B 116-12 B EEERBRBE » TEARHYS It B[ EH 3o iF
W REAE G IRAL ZIERI R EEAR DA WRGR LA C A lriE R
%(ﬁ@(llﬂﬂlﬁ@%ﬁluﬂ3%%% BB AAE G RIAKRBR
EERBEOEABREIE C TRIBBERAN LRARFESTERREFZAL
BoMAXFERDERARBRIEAGRE (B 1.16-14) s A 7L FERZ @A 4@ B »
HERAZLHGAUGEER » AKXKBHwE 1.16-15 (BPE 1.16-12 £ LB B2 E)

o

(s

ERALEAZMEERY 20 AL~ TRARE (upper, lower compression
ring) A4 43K (oil regulating ring) ° R RK L Z A MR A B AT ETER »
RFRER > HEXGA SR EEREHE > REEERE BB ABHRL

o

WALRZE R AAHS (A laf 1b &RF) 4B 1.16-16 & T B AT »
EF oy FAZSEMRREZZHN (B 1.12-2) @ b BASTEFEEA TR
ABRTE R ARG (A2 20 A7) L9 2a FB% > BEALZBEDRER
BRI M2 MAEFEEEA  HHETE R 2L EHN— 1 F
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® 70 answer their question about similar failures of the rings. no, that is not a
commonly observed failure. Compression rings rarely fail, and when they
do, it is often a result of abnormal combustion, or excessive coke buildup, or
etc. (3% @z_cmamﬂ%;%iz;%ﬁm%m D F RSB R BRARAES
ko ERABRA AT RAELETRIERE S HH LR EAT
HE )

® The chrome plating on the compression ring OD surfaces always has
microcracks — present. It is normal, and harmless.  Furthermore,
metallographic sectioning often produces chipping of the chrome plate on
the rings, so you could imagine that any fracture of the rings is likely to

produce chipping and cracking in the chrome plate. All secondary effects,
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and not the primary failure mechanism. (3% : B R IME X Y4 B F
CHERER  BHRMARBEFTAAT  TRESHMAFET
E R BARSETGFG > BRI R BPA T AR £ R SR SE R TR A
BRI > R BRI B IARE LTI LRI RBMH o)

® The pictures probably don't show anything alarming. [ don't believe this was
a fatigue failure of the ring, I dont believe their photos show fatigue
cracking. (3% @ FTIAR R 3£ REE TARATER » BRARETEL L IR AR S
KX FREMAAABETRG ER )

® Review of photos forwarded for review shows fretting has occurred to the
crankcase cylinder deck mounting surface. The fretting is quite severe in the
area of the “stud bolts” labeled as #3 and #4 and also the studs labeled as
“remaining” #3 and #4. This is an indication of vibrational loading between
the cylinder and crankcase surfaces as would be expected if the nuts were
not installed or are not fully torque to specification. (3% : FAPTIER K #
T 0 WAl L RE LS B E ARG R F » IRGFARIR R R TH3
Ba (PP s3 A s4) AL WL B AL R E - AR 4 3R L R#3 A4 (BF
13 Ard) BAMEBERELAAFEY » BT b iR siEs o A
EEHAR  BRATREBALEIBITRL <)

® The possibility exists that the attaching hardware for the “remaining” #3 and
#4 studs may not have been installed at the time of the cylinder separation
from the crankcase due to non breakage of these studs. (3% : %95 HER#3 &
#4 A (BP 13 Aord) RETRE » THRAREMLHANTLECHEBLRER
FALE )
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Mék— ME BB EAAETIH
APP : 335 % #1352
TWR : $ 54358 5% 2

B68802 : KM B68802 K & B

TIME COM. CONTENTS

32 % bravo N AUNTR R =38 bay 3 K B 2 2 AL & B

1144:33 | BO8802 | ¢ . formation juliet

1144:45 TWR  |bravo SANE R Y FL 2R S EFFT

1144:51 | B68802 |*T VAR £ #4545 F T bravo 7~ N\JFI iy

1155:51 | B68802 |[% 4 bravo =~ \ N & F&FHFT

1155:56 TWR  |bravo 7 AR o 3% B 78 -4+ 8 8 35

1156:03 | B68802 |# A TRt AAE A LA whisky four |40

1156:08 TWR  |# 8B 5258 B — 3T L5

1156:17 | B68802 |YeAR ¥ ¥A#) bravo 7~ \/\FH

bravo 7~ ANRW roger 3F 7T 2 I dme fix A% 5 —iRAEY
1156:25 TWR |bravo b /U2 yilan one zulu %] % 3 B & #45 T squawk H =
9 43

7T bravo 75 A\ N\GE W 2] I dme fix 4 & one departurebravo
1156:42 | B68802 |EJZ yilan one M yilan one zulu arrival & /& 4% T % squawk
ERe?

1156:56 TWR |FA=wi5

1156:58 B68802 |/Fl =35 bravo 7~ /\/\JFl R

1157:02 TWR  |bravo > \/\GE & 3F 7T #4838 JE 5

TR 3% bravo SN ANRREF R A LA AK L whisky

1157:12 | B68802 four AL

_ bravo 7~ NNJA YL whisky four /£ i R /LA B 4% yilan
1157:26 TWR e st AR AL T

1157:34 | B68802 |"MRA &izi% ANA RAFRFAUARF L d @@l
1157:41 TWR |2 & & dky e

1157:44 | B68802 |A& 955 ANIF 2K

1157:47 TWR  |bravo 7~ \\E /) roger 34 #4 /%

1157:49 | B68802 |#iF ANAH

1202:40 | B68802 | 3% % bravo 55 ANFH
1203:30 TWR  |bravo 7S ANR R H

1203:32 | B68802 |[5x ANE MR FFFT
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bravo S AN H #F T 2] FIE dme fix 4 85— I8 bravo
1203:35 TWR  |/LZ 1247 w @ houlong one zulu %] % & & 47T squawk A =
w45
FF T bravo N ANFHE T IE T AL E B onedeparture
1203:54 | B68802 |bravo £ /L4 houlong %&1% 4 whisky fourhoulong one zulu 2|35
HhTR=wm
1204:08 | TWR |bravo >~ AR A 3F T 30 489
1204:24 | B68802 |bravo 7~ \\JA W =3 bay 3 K% ik
120429 | TWR_ |bravo s5 AR i 25 7T 78 th 0 38 9] 25 /%
120433 | B68802 | vATE i %38 9F % 4% bravo -~ /A M
bravo > AR W FF T 44 F AT B % 8 & charliewhisky
1200:34 ) TWR - jelta 2 st
T VAYE 4R TR AT R B ¥ 38 i i v ¥, 18 73
120702 | Bessoz =T kﬁ § W 4718 8 99,38 charlie whisky delta ™ /R ¥ 18 bravo
N\E] 7R
bravo 7 AR W& & — 3R A e @ R A NTR B9 Z NN R R K
1209:47 TWR o 2 T A
1209:54 | B68802 |4k & —FR A 3F T AL bravo S ANIFH
1212:53 TWR  |bravo 7~ \N/\JEI @ squawk F =933 ident
1212:57 B68802 |:Fl =45 ident
1213:52 TWR  |bravo 5~ ANE W3 F 5 B
1213:56 | B68802 |i#@i#@ 2 Tw@ER
1213:58 TWR  |bravo 7~ ANE & roger o34 # ident —X
1214:04 | B68802 |roger (SLERIERFHR) —RAANRAR
2 SANFRBAEAB B =2 Z A8 —T o
121426 | B688O2 ;’i bravo 75 ANGE 3,/ 8 8 EmEAR—T R
S %
7 AR BRI A ANEBE Wi L&
1214:33 TWR b%avo ANNGF /) roger 3 4% & Mt approach 4 A 7L B H
1214:41 B68802 |4 4 /L@ AL bravo 75 A\ N\IF &
5 A 7 7~ A\ 7 4k B A B 4
1214:50 | B6sgoy |™ f approach “F“& bravo 7= \/\JFl /i 4 & onedeparture #f ]
FABR
. bravo 7 A\\EW &4t approach 4 B one At & RAFin T
1214:56 APP 5% qnh ZAZZ
1215:04 | B68802 |4k & one &3 HRFH5 T L F A = bravo S ANF &R
SANE R E | A% 4 3 e g 2 PR
1916:43 APP braYo ANNGE R F & A B R 69 R @@ E confirm A B &
T8
1216:49 | B68802 |A& &) bravo 7% /\/\JF
1216:51 APP  |bravo S AR A & % 618 A IR AL E F AT
1216:55 | B68802 |4 # % éy1e & A E F AAT bravo 7~ AN &
1222:56 | B68802 | approach bravo 75 AR
1222:59 APP  |bravo N AN A E
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1223:02 | B68802 |Y &AMk £ 1% 5 EMA P KF R L F X5

/\/\/\/ A~ & & p= A2
1223:07 | APP ‘;{jﬁVi@ﬁ AR KR T 5 & W B 6 iF i o

1223:15 | B68802 | &G ARBARETHFLAER 1da B

1223:22 APP  |bravo SANFERKE R EM 1da #5H

Y R B RIS A A B de RT VARG 3535 1R 5] £ B g %

1223:26 | B68802 o7 B MRAA R AR

1223:33 APP |Z&EHFH

bravo 75 A\ \E R FE F W 338 B e R S48 R R o 5638 AR e
1223:51 APP |RZ 1da ¥EMzHT MR W HEE %I EFEIRAELZRRAD
0,38 % Mg

1224:02 | B68802 é‘ﬁv%’l‘uéﬁéﬁ)ﬂﬂ@&@g %M

bravo 7~ A\\F ™ roger # 4% & A HALE ZWIEM A 1da &

1224:06 APP % WIS A

roger AL @) Z WA FE 5§ 1da RKHE i bravo 7% A\ /\JF

1224:15 B68802 &

1224:48 APP  |bravo bravo 7= A/\JE W revise £ AL ) R U

: AR ERIA bravo S ANFMR Y ILE £ i BBk T el
1224:52 B68802 BT — 1B

1225:05 APP  |bravo SNANFER THEETHERE=T

1225:10 | B68802 | T MHR# =-F bravo »x \N\JFAH

1225:14 APP  |bravo s AR R F MR B L — R AR 69 B A

1225:17 | B68802 |Y & A% 69 %:a‘%ﬁ?ﬁ%&i%ﬁ@wﬁ%w%

1225:23 APP  |bravo SANFARBERRALEGE T ERIBTRIE

1225:29 | B68802 |BaimEA=FTLtB=FtER

1225:33 APP  |bravo SANE R TR ZME S E XA RA BA

1225:37 | B68802 |& A A FRERK T AR IUT RAME T IE

1225:42 APP  |bravo 7~ /\/\JF ¥ roger

=) AR h bravo = ANGR & & B A7z B4z & T 4 B 4%
. =3 4E approac B
1225:50 | B63802 ¥ confirm 4% 7T VA B3 B A5

1225:56 APP  |bravo S AN R T LB 4 B A IS B AR

1226:02 | B68802 |& roger &I/ 7T VA B A bravo 7~ ANF K

1226:06 APP  |bravo >~ A\NJEH FF T B 428 35 5 v ¥ :E

1226:10 | B68802 |37 7T B A5 R W ¥ 18 bravo 7~ AN R

1226:14 APP  |bravo =~ AN H confirm & £ i% 69 5 B4R £ 8 E A B A

1226:19 | B68802 |% &

1226:21 APP bravo SANF RGO 20T T T od B F 2% Moy L EG

1226:27 | B68802 |A A FA &K T VAW 3|15 3F

1226:30 APP  |bravo 7~ A\\R R 4569
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bravo S ANBE R B IA A [ m ¢ B9 R FIKRT S5 KT WA

1226:45 APP L

1226:50 | B68802 |7T ¥L H A bravo >~ /\/\JF

1226:53 APP  |bravo SANFIMIFHE FEE XA RNBRIHL

1226:57 | B68802 |4 £ /\Zs X%t # bravo 75 ANFH

1227:02 | B68802 |¥ % bravo 7‘:/\/\515] ic)

1227:07 TWR [say again please

. bravo 7~ AR Wy £ 1% 55 E 4 k2K 4 3 K approach 7 & 2|
1227:08 1 BO8BO2 |5 ol B ALIE S 4 T A B AL
122718 TWR bravo ﬁ/}/\iﬁ]@%%@ﬁﬁﬁ@iﬁ%}?{iﬁﬁi@/Aii’&tﬁ]}ﬁ"z\%
' Bl 6 2 v I R K R R E RS B AL e A B ALAR = i o

AAAW%I%%%%%AE@%ﬁ&ﬁ@%TTTM FR

1227:34 | BOSSO2 | oy oy 5 00 B B T 1 T A3 R w0 9 i 7 0
bravo >~ /\/\/)'] R ﬂ 9 ¥, 38 % R 18 4R BE AR UR) v 8 3

1227:48 TWR f K AR i — =

1227:59 | B68802 |4F roger K% TR wﬂi)ﬂ 290,18

0228:04 TWR  |bravo s AR roger & F 38 Kk E R @ = AR

0228:09 | B68802 |roger ##H >~ A\ N\F

0229:11 TWR  |bravo " ANE R FT AT FRLBENANEZEH LA TH

0229:23 B68802 |FF 7T % Hu /R i B 2 T W bravo 7x AN H

1230:02 | B68802 |3 & bravo 7~ \/\F & end of runway left turn

1230:05 TWR bravo ﬁ/\/}/lﬂrﬁ roger ﬁ@i@ﬂ*ﬁi%ﬂ&%ﬁ@@ delta B 4718
whiskey /#4738 £ charlie /A 478 14 18 30,18 18 3

1230:15 | Besgoy |FO8er # delta whiskey charlie 1 i 3,38 taxi bravo >~ \/\F
Bk

1230:21 TWR & &

1233:16 | B68802 |% 3% bravo 5 \N\AH

1233:22 TWR  |bravo 55 ANEI M 33
bravo SANGE R E B KB £ %GR SECRIF LR T —

1233:23 | B68802 [{EA& %o B SR EH M EBITRTHRAERETAF R
E&: 3

1233:37 TWR  |bravo 7~ ANNEI W roger B35 /5 &AL 2

1233:41 | B68802 |bravo 7~ AR A #HT#H

1234:08 TWR béavo NAANFRFE ST HEUINA BA &AM X458

1234:13 | B68802 |X A Mk Z AR 4T 5k & — BB Ik AL B 4T

1234:18 TWR  |bravo 7~ /\/\iF ¥ roger

1234:19 B68802 |t
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Lycoming

652 Oliver Street
Willamsport, PA 17701 USA

BB RBRRARB S

INSTRUCTION

SERVICE

717/323-6181
DATE: November 24, 1967 Service Instruction No. 1047B
(Supersedes Service Instruction No. 1047A)
Engineering Aspects are
FAA (DEER) Approved
SUBJECT: Inspection and Reconditioning Procedures for Nitride Hardened Steel Cylinders

MODELS AFFECTED:

TIME OF COMPLIANCE: During overhaul of the engine

Many Aveo Lycoming engines are presently manu-
factured with cylinder assemblies that incorporate
nitride hardened steel cylinder barrels. Because this
cylinder barrel surface is hardened, the repair pro-
cedures are different from those for plain steel or
chrome plated steel cylinders. Worn nitride hardened
cylinder may be returned to Avco Lycoming to be re-
built with new barrels.

NOTE

Nitrided cylinders are identified with blue
paint in the fin area below the spark plug
hole. See Service Instruction No. 1181 for
complete color identification.

1. CYLINDER INSPECTION

a. VisualInspection:- Avisualinspection of the cyl-
inder begins with observation of the top two inches
of the cylinder barrel. It is in thisarea thatthe top
compression ring may cause barrel wear at the
point where the piston reverses travel at the top of
the stroke; this appears as a "step" which may be
measured and removed as described herein. Insome
cylinders, a small rough area may be found at
either end of the barrel, extending less than . 250
inch from the end. This conditionis caused by manu-
facturing processes and has noeffect on the quality
or condition of the barrel.

b. DimensionalInspection:- Dimensional inspection
of the cylinder barrel is limited to the area within
four inches from the bottom of the barrel. See fig-
ure 1. A bore gage, withthree points of contact and
fitted with adial indicator is preferable to an inside
micrometer for measuringthe cylinder barrel, Di-
mensional inspection of the cylinder barrel should
be accomplished in accordance with the following
description which explains how an average measure-
ment can be made, thereby avoiding extremes that
canoccur when only a single measurementis taken.
The diagram, figure 2, illustrates the following
description. To measure cylinder diameter:

All Aveo Lycoming engines with nitride hardened steel cylinder barrels

(1) Measure diameter a and diameter b at 90°
from each other, 4 inches above the bottom of
the cylinder skirt.

(2) Add diameters a and band divide the sum by
2 to obtain the average diameter,
for example: a =5.1285

b =5.1315

a+b_5.1285 ; 5.1315 _ 105"260 -5 130 in.

3 =

To measure cylinder taper:

Determine average diameter at lower portion of
the barrel as described above. Then determine
average diameter at the top of the barrel (about
2 inches from the top). The difference between
the twoaverage diameters represent the average
taper of the barrel.

a+b-x+y=5.131+5,132- 5.1285+ 5.1315 =
2 2 2 2

5.1815 - 5.13 =, 0015 inch taper

To measure cylinder out-of-round:

Subtract diameter a from diameter b; also sub-
tract diameter x from diameter y. Add the re-
mainders and divide by 2.

(a-b)+(x-y) =.003+. 001=,004=,002in
2 2 2
taper

NOTE

When checking piston ring gap in nitrided
barrels, make sure that the top compres-
sion piston ring, positioned at the top limit
of its travel, has a gap of at least . 0075
inch, See Table of Limits, Service Bulletin
No. 268 for complete piston ring gap
information.

Page 1 of 4
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Service Instruction No. 1047B

VISUALLY CHECK AND BLEND OUT ANY RING WEAR
STEPS IN THIS AREA

¥

; EXAGGERATED VIEW OF “cIIOKV'
CYLlND!II BARREL

|

—— MEASURE AT THIS
LOCATION

ABRASIVE BUILD UP IN
THIS RECESS MUST BE
REMOVED

<————— BORE DIAM. :

Figure 1. Section ThroughCylinder Assembly Showing Locations for Checking Diameter and Removal of Wear Step

Page 2 of 4
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Service Instruction No. 1047B

LIMITS FOR NITRIDED CYLINDER BARRELS

For inspection of worn cylinders For regrinding worn cylinders
Minimum Maximum . 010 o/s

4-7/8 inch diameter bore 4. 8745 4. BBOS 4, 884/4. 886

5-1/8 inch diameter bore 5. 1245 5. 1305 5.1345/5, 1370

Taper and out-of-round . 0045 . 0025

2. REMOVAL OF CYLINDER BARREL GLAZE

If a nitride hardened steel cylinder barrel acquires
a varnish or glaze on the wall surface, it can be re-
moved by a self centering hone (Snap-0 Tool Co. part
no. CF-60C withCF-60C-1 abrasive cloth, or CF-60CS
hone fitted with No. CF-61-125 medium grit stones - or
equivalent. ) The following is the procedure for glaze
removal,

a. Fasten cylinder securely in a suitable position
for using the hone.

b. Remove any hard carbon deposits within cylinder
barrel and wipe out barrel with clean cloth.

¢. Dip a clean cloth, string mop or similar fabric
in clean SAE 10 engine lubricating oil and swab
cylinder wall surface with oil.

TOP OF CYLINDER BARREL

BOTTOM OF CYLINDER BARREL

Figure 2. Diagram of Cylinder Barrel
Showing Locations of Measurements

d. Install the deglazing hone in a low speed drill.
Surface hone each cylinder using a minimum of 6
to B passes over glazed surface. Use a smooth up
and down motion of the hone to achieve a good cross-
hatch patternon cylinder wall. The hones described
above are seli- centering and sell- bottoming and will
follow the choke in the top of the barrel. Use kero-
sene or light engine oil for lubrication while honing,

e. Clean hone and abrasive thoroughly before honing
another cylinder.

f. When de-glazing procedure has been accom-
plished, wipe as much as possible of the abrasive
build-up from cylinder walls and recesses. Pay
particular attention to recess formed by top of cyl-
inder barrel and bottom of cylinder head. Fabricate
a hooked tool from soft wire and run the tool around
in the recess to loosen build up of abrasive. This
operation must be performed each time the cylinder
is flushed. No abrasive must remain in this area.
See figure 1. Proceed to clean cylinder as follows:

g. Flush cylinder thoroughly with a hydro-carbon
solvent (Varsol or equivalent). Use solvent under
air pressure. The use of a soft bristle brush is
recommended in conjunction with flushing, to re-
move abrasive build-up in difficult to reach areas.
Do not use a wire brush. At the conclusion of first
flushing operation, wipe out cylinder with a clean
white cloth, dipped in SAE 10 engine oil. Examine
cloth carefully under a light for evidence of abra-
sive remaining in cylinder. If abrasive is found on
the cloth repeat f{lushing operation.

h. After cleaning, oil the eylinder thoroughly with
SAE 50 engine oil or rust preventive oil conforming
with specification MIL-C-6529.

3. REMOVAL OF WEAR STEP

Since wear steps generally occur at a localized
area at top and bottom of ring travel, a step with a
depth of . 0025 inch may be removed. The procedure
for removal is the same as for glaze removal described
inparagraph2. If nitrided steel barrel contains a wear
step exceeding . 0025 inch in depth, the cylinder must
be reground oversize or reconditioned by chrome
plating, as described inparagraphs4 and 5. Measure-
ment of the wear step can be made by using the dial
bore gage usually used for measuring cylinder
diameter.

4. CHROME PLATING NITRIDE HARDENED CYL-
INDERS

When a nitrided barrel has worn beyond service
limits it can be reconditioned at one of the approved

Page 3 of 4
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chrome plating facilities listed in Service Instruction
No. 1054. Before plating to standard size, the cylinder
bores are ground from .015 to .018 inch oversize.

5. REGRINDING NITRIDE HARDENED CYLINDERS
NOTE

The following procedure for regrinding ni-
tride hardened cylinder barrels is re-
stricted to low compression engines O-
360-B, -D and O-540-B series.

Although the depth of the nitride hardened surface
is determined during the manufacturing process, the
hardness of the nitrided steel decreases quite rapidly
beyond . 005 inch from the surface. However, it is
possible to remove as much as . 010 inch from a ni-
trided barrel and still maintain a surface that is some-
what harder than an unhardened barrel. True, re-
ground nitrided cylinder barrels are not equivalent to
new cylinders; however, regrinding is comparatively
inexpensive and the service life of the reground bar-
rels has been found to be comparable to cylinders re-
stored by plating or rebarreling. The regrinding opera-
tion may be performed as described in the Direct
Drive Overhaul Manual. If possible, employ a profile
grinding method that will retainthe choke in the upper
end of the barrel. Inanengine that is being overhauled,
if one or more cylinders require regrinding, all of the
cylinders should be similarly reground., The dimen-
sional limits for regrinding the cylinders are shown
in the above table.

6. REASSEMBLY PRECAUTIONS
Replace the chrome plated piston rings used in ni-

trided cylinders with plain piston rings when going to
chrome cylinders. Under no circumstances should

Service Instruction No. 1047B

chrome plated piston rings be assembled in chrome
plated barrels. When nitrided cylinders have been re-
conditioned by chrome plating, the color identification
on cylinder head fins between shroud tubes must be
changed from blue to orange. Also, certain compres-
sion piston rings, .010 o/s for use in.010 o/s cyl-
inder barrels have a ring gap of only . 025 inch. This
is insufficient gap for cylinders with choke barrel.
Therefore make sure to check for minimum ring gap
as indicated at reference no. 615 in Table of Limits,

7. PRESERVATION OF ENGINES WITH NITRIDED
CYLINDERS

The following preservation procedures are recom-
mended for oiling and preserving engines removed
from service.

a. Remove top sparkplugs. Start with cylinder No.
1 making certain that the piston is just at the bot-
tom of the compression stroke.

b. Fill the cylinder with preservative oil conform-
ing tospecification MIL- L-6529. If preservative oil
is not available, use aviation SAE No. 30.

c. Rotate crankshaft until piston is at top dead
center. Oil will spill out of the spark plug hole. In
order to preserve the top wall of the cylinder, it
will be necessary toeither rock the engine, or blow
dry compressed air at avery light pressure into the
spark plug hole.

d. Following the engine firing order, preserve the
remainder of the cylinders in the same manner.

e. Replace top spark plugs, or install dehydrator
plugs.

NOTE: Revision "B' to Service Instruction No. 1047 adds color code note; changes out-of-round and taper limit.
Changes inspection procedure. Adds procedure for regrinding nitride hardened cylinder barrels.

13272 - 13179 - These numbers for Aveo Lycoming reference only.
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Mrék= 45| @A A ARA R NE-14-13

SPECIAL AIRWORTHINESS
INFORMATION BULLETIN

SAIB: NE-14-13
SUBJ: Reciprocating Engine - Cylinder Mounting Studs Date:  March 24, 2014
This is information only. Recommendations aren’t mandatory.

Introduction

This Special Airworthiness Information Bulletin (SAIB) alerts you, owners, operators, and
certificated repair facilities of Lycoming Engines of the possible failure of engine thru-studs, and/or
cylinder mounting studs. The airworthiness concern is not an unsafe condition that would warrant
airworthiness directive action under Title 14 of the Code of Federal Regulations (14 CFR) part 39.

Background

The Federal Aviation Administration received reports from an aviation authority of another country
identifying cylinder mounting studs that failed on Lycoming engines due to the absence of protective
cadmium plating on the studs.

One report concerned a No. 2 cylinder that had separated from the crankcase after failure of the
mounting studs. This resulted in damage to the surrounding crankcase and a failed connecting rod. Of
the eight studs that secured the cylinder to the crankcase prior to failure, four were lost with the
released sections of the crankcase and cylinder.

Laboratory analysis determined that one of the four remaining studs had a high cycle fatigue
fracture. The fracture started from a single point corresponding to a corrosion pit in a thread root.
Evidence of cadmium plating remained on the coarse threaded section of the stud, but there was no
evidence of the cadmium plating where the corrosion pit developed.

A report of a routine maintenance check of another aircraft, from the same operator’s fleet, stated that
one failed cylinder mounting stud was found. Analysis of this failed stud confirmed that it had also
failed in high cycle fatigue initiating from a corrosion pit in the thread root. Cadmium plating was
not found on the section of the stud inspected, although traces of cadmium plating were present on
the “hold down’ nut.

The safety recommendation made by the aviation authority of the other country and considered for
implementation by the FAA is:

“It is recommended that Lycoming introduce additional maintenance
requirements to ensure that the cadmium plating on the cylinder mounting
studs, fitted to Lycoming engines, is not permitted to degrade to a level
where corrosion of the base stud material can result in failure of the stud.”

When contacted by the New York Aircraft Certification Office (NYACO) Lycoming maintained that
the instructions in the Lycoming Overhaul Manual are adequate. Lycoming also advised that the
potential causes of stud failure include:

- Improper torque at cylinder installation

- Corrosion pitting
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- Improper torque due to excessive paint on the cylinder flange (all Lycoming cylinders are
painted, the problem is caused by excessive paint on the cylinder flange mounting surface
to the crankcase and/or the hold down nut area, prior to installation)

- Fretting on the crankcase main bearing mating surfaces.

The NYACO also reviewed the National Transportation Safety Board’s (NTSB) database for cylinder
stud failures occurring between January 2000 and June 2013 and found 7 failures on Lycoming
engines, and 2 failures on Continental engines. The Board attributed the failures to fatigue of the
studs that was caused predominately by insufficient preload and/or improper installation. Corrosion
pitting was not mentioned as a cause of failure by the Board.

One of the Board’s reports stated that three of the cylinder studs for the No. 3 cylinder separated due
to fatigue. In addition, the fatigue separation of multiple cylinder studs resulted in looseness of the
cylinder, and the subsequent vibration and fatigue of a fuel injector line. There was no reported fire in
this event.

Eleven U.S. engine shops were asked about their experience with cylinder studs and the Lycoming
overhaul manual. They all agreed that the instructions in the Lycoming overhaul manual are
adequate. Some engine shops reported seeing some stud failures, but they did not indicate that
corrosion pitting was a problem.

Recommendations

1. Inspect cylinder studs and thru-studs, for corrosion pits and missing cadmium plating.

2. Follow the cylinder installation instructions in the Lycoming overhaul manual or Lycoming
Service Instruction No. 1029D.

3. Use Lycoming special tools, or their equivalent, to torque the cylinder nuts.

4. When using the special wrenches to torque cylinder nuts, ensure the wrenches do not contact
the cylinder or other parts of the engine. Wrench contact can result in a correct torque
indicated by the torque wrench, but the actual torque applied to the nut, and the clamping
force, will be lower than required.

5. When accessible, inspect the crankcase main bearing mating surfaces for fretting. Lycoming
has advised that no fretting is allowed.

For Further Information Contact
Norm Perenson, Aerospace Engineer, New York Aircraft Certification Office, FAA, 1600 Stewart

Avenue, Suite 410, Westbury, NY 11590; phone: (516) 228-7337; fax: (516) 794-5531; email:
norman.perenson@faa.gov.
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