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— CALLING PORTS REGULATIONS

— CALLING PORTS CONDITIONS (PORT

INFORMATION)
DRAFT/CARGO CAPACITY / 8t #Avj

- PRINCIPAL DIMENSION

- SPEED / CRUSING RANGE
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3.3 BUILDING SPEC. £ &£

1) BUILDING SPEC.&
At

- GENERAL

- HULL

- MATERIAL CONSTRUCTION

- HULL OUTFITTING

- ACCOMMODATION

- HULL PIPING

- CARGO HANDLING SYSTEM

- MACHINERY

- AUTOMATION CONTROL, REMOTE
CONTROL AND CENTRALIZED WATC-
HING SYSTEM

- ELECTRIC EQUIPMENT AND SYSTEM
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1) 71E=(KEY PLAN DRAWING)

Aute) 249 F8 74 848 VR V2R
= AARe] 44 A &<, BUILDING SPEC.
% CLASS RULE®] Y %] of ¥-& &<l 3] o} 3}n]
ZE Ao FJEgle] A AEo] HE shajol g

~ GENERAL ARRANGEMENT

—~ MIDSHIP SECTION

~- SHELL EXPANSION

~ CONSTRUCTION PROFILE

- CAPACITY PLAN

- MACHINERY ARRANGEMENT IN E/R

- PIPING DIAGRAM HULL /E/R

- KEY DISTRIBUTION PLAN

~ G/A OF ELECTRIC EQUIPMENT OF
ACCOMMODATION

- JOINER PLAN OF ACCOMODATION
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1) SEA TRIAL A} 23
242 Al¢HE COMMANDERS SEA
TRIAL 7% 2 320 tha) A1# 3 olsta] SEA
TRIAL 3% 2 BULIDING SPEC.# CLASS
RULEe] wt&c}. 4A W wlx] = A3 9 3ot
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« A=FA 4 #H CERT &4l

+ %A % EXTRA/CREDIT # 2

+ A/S ITEMS #9 (7}%33 A/S ITEMSo]
A BEE w2

+ FINAL DWG. 2 INSTRUCTION BOOK-
LET 4%

AT &3 AAYAAe vin 95 297 9
&l CONTAINERAM ¢ i3}, n&3lrt 9o 87}
A Aaatel A dA ] FA M E FA
4,400TEU CONTAINERA o2 M A A 7}3
w25 Z Mug zste AWYE A sty
ET 4,400TEUAM S 23 28§ nig ez gt
A = oksle] 1996\ %o 5551TEU CONTAIN-
ERY T3 & J3A ez dxsdtdnt

2138 14 CONTAINERA o A WA )= of 2]
742 BAAE 7)eAH o2, MODEL TESTE, AjAt
o 2j3t 44 TESTS & %39 5551TEU CON-
TAINER A oA siAstA® w3 & 270 g}

4,1 5,651 TEU CONTAINER 2
SHIP'S PARTICULAR

¥ 1. H-TYPE* SHIP'S PARTICULAR

DIMENSIONLOA | 275.0M

B | 40.0M

DRAFT(D/S) 12.0/14.0M

CONTAINER CAPACITY |

PHYSICAL TEU | 5,551TEU

REFFER CON. | 390FEU

MAIN ENGINE HD B&W 12K90MC - C, MK 1l
74,520BHP x 104RPM

F.O.CIMT/DAY) 1202.2

SPEED (KTS) | 25.6 AT DESIGN DRAFT 12.0M

CLASSIFICATION DNV +KR

COMPLEMENT 36% +SUEZ CREW 47

COMMUNICATION FULL GMDSS, IMMARSART B,C

NAVIGATION | TOTAL NAV. RADAR

 WITH ARPA, ECDIS

ONTAINER A gt% 5551TEU
H- TYPEc 2 333

* H TYPE: 22} C
CONTAINER M ¢t &
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4.2.1. SMOKE #% &4 2 o=

1) SMOKE &4 &4

HONGKONG - SINGAPORE & & ol A 9]
ACCOMMODATION <5 % ON DECKej CAR-
GO7} LOADING €A ¢z A< vpgko] njgto)
B A F71 w7 7t dEelAl ENGINE
ROOMe|u} A4 2 o f == dAdol
ol n&AMA T AY BEES A
oz dd A §E 71 Fe & g HAE
AEAA e wi7] st2rt 4 2}
1o WS X2 3FE
H/AA 2 o Faled SoleH e #4.
wrel 74 £ 9 TEST PLAN

R6A

WIND TUNNEL TEST=Z &4 & =31

OPTION 11

B

Option 11" True Ship Speed = 25.6 knots. True Wind Speed =
BF8 = 19my's. True Wind Angle = 0"

OPTION 13

-3

Option 13 True Ship Speed = 25 6 knots. True Wind Speed =
BFB = 19m/s. True Wind Angle = ("

a3 2

(5)

HHI(H W3 2Y9)9 HMM(& i A41)ztel IDEA
2 7113 DENMARKS®] DMIo| Q8si - A
Bt 2%
® SMOKE TESTE ¢ % DESIGN ¥7] ¥ <
+ 9E9 WEATHER SHIELDE COMPASS
DECK LEVEL® ¥ 7
—~ FUNNEL HEIGHT %7} &3}
.« WEATHER SHIELD 4% A %% BUL-
WARKSsl| OPENING A| 2
~ AIR FLOW %
+ “F" DECK 4 %4 ¢] WIND DEFLECTOR
A%
- FAN ROOMS. 2 FRESH AIR 5
« FAN CAPACITY &7}
-~ ENGINE ROOMe] B -%r 3)) g4 W
A
WIND TUNNEL TEST =3
. FUNNEL 34 = 27 DESIGN &7
ITEMS 2 £
« BEAUFORT SCALE : 8
« TEST DRAFT : 9.5M
« LOAD CONDITION
M4 : EMPTY Av] : FULL
A<= : EMPTY 4] : EMPTY
« SHIP SPEED : 25.6KTS
GAS CONCENTRATION MEASURING
POINT
» BRIDGE SIDE DOOR
« FAN AIR INLET SIDE
« FAN AIR INLET AFTER
+ SUNKEN DECK
3) WIND TUNNEL TEST € 84 A] &4 23}
MODEL TEST #3} INTAKE ¥ WHEEL
HOUSE DOOR¢l Hj 7] 7}~ CONCENTRATION
glo] A 45 3E &elslxn DESIGN W3 ZxX
o) u}e} 7t FLOWe] o8& n] X =] k= SAM-
PAN TOP< ¢lol 2 “F” DECK® LEVEL=
WIND SHIELD ¢%¥7/FUNNEL ¥ %o 6J
DAMPER/“F" DECK*% LEVELe] FUNNEL
A 2=n] Wako] #E Fx A 9/WIND DEFLEC-
TOR A-& 2 FAN ROOM¢] AIR INTAKE® =
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7}2 918 VENT DUCTE &% A1 7.

19964 59 119 &4 A} &4 o] SPEED TEST
% 90%, 100% MCR “F e ol Al = 7} &4 of
765mmHge] + <48 #2 2 7} A FLOW7}F FUN-
NEL §% 22 9 7/% §4x ¥ MODEL
TESTe} FdatA d3s 23E #stg o
ENGINE ROOM#} A 4o FRESH AIREZ X
o] EAHTo] gl

4,2.2. 1449 RUDDER CAVITATION
EUREE

1) RUDDER CAVITAION &4}

olukA o 2 CAVITATIONS WATER EVAPO-
RATION @402 S8 A H e ¢gle] 1 A
AolXe) FridEc ¥ A FASA ==,
HA fdz8 AuELE M&o] ol RUDDER
CAVITATION #4-& Ae ﬁfgz} % 9. o
2} 22 CONTAINERA o] 33}, n143}5
W RUDDER CAVITATION BAZ AV E 2
glen] Mulz) ztre] PITTING @402 248
AA ZEAEE 7T e felo] sl ) a|

| 6. ANTEEROSION RUDDER |

AS THT IIGH SPEFD CONTAINER XHIPS HANT SOMETIMES
LXPLRILNCED KUDULR CAVITATION, PREVENTIVE
MEASURES WIRE DEVELOPED 8Y HHI THROUGH THL RUDDER
CAVITATION TEST.

6.1 RUODER CAVITATION PREDICTION BY FQUATION

RUDDER CAVEFATION MaY (K(llk At TOGN SPEELF 36 CASE
PAD.250% TS IO 700 G’ )

white P NCR poetr b kw

1+ Mropelins Pianmetrr in marter

2 RUDDEM ERUSION PARTS

RUDCER HORN PROSION §Y
TIPVORTEX GEMIRATID
FROM PROPELLER TIP AND
FLOW ACCPLERA THD FROM
PROFELLER

LOWER PINTLE EROSION 8y
HUB VORTER AND SURPACK
DESCONTINULTY

- KUGOER SO0V ERAION 1Y
FLEW ACCELERATLE FROW
PROPYLLIEN

- RULOER SOLE EXOSION BY
FUIW SEPARLIHGN

3o A ¢} o] RUDDER HORN, LOWER PIN-
TLE, RUDDER BODY 2@ RUDDER SOLE 2 ¢]
o] 2 CAVITATION 3 2] o] 2rAla} 11 gl T},

e RUDDER HORN

RUDDER HORNz RUDDER BODYZre] &
A4&W e RUDDER 2t249 A2 7%
(DEFLECTOR)2] A28 235ld 1 AL & o3}

Al 427} 913, PROPELLER TIP VORTEXJ
©]3 x4} RUDDER HORN®] SECTIONo]}

e AAToer 9d F 3y Ro] ooy
PROPELLER TIP¥ 2] PITCH &< Zo| a1,
HIGH SKEW & & ¢ 2 TIP VOTEX®] =& ¢
3tA1 719 71 PROPELLER® RUDDERS}HS] # 2]
g Z7}A A TIP VORTEX 25 & £35}A|7) =
HE

52.&5

N
% 3

e RUDDER HORNsl LEADING EDGE

RUDDER HORN2] LEADING EDGEe®] 4y
3l CAVITATION2 PROPELLER9) 93] 7}4
® AXIAL FLOW VELOCITY® PROPELLER
s Ao o& dAE = TANGENTIAL FLOW

6.3 IMPRUOVEMENT AGAINST RUDOER FROSION
AT ADOPTION F SD¥ HLDULR M UTION INCELTING RULDECR HORN
Qrigmal sectsen New Sectien

) ADERTIONAL FITTINGS (N WAY OF LOWER PINTLY

* Husbpantal Plare

» Doltection Maie

SOl 7

N
.

-’

D ADOFTION OF 5175 TO RUDOER SUMFACK
TEECONTIRMA TN OF EROSION BY THE RUBOER CAVITATION TEST

WL CHANGY OF SDLF SHAPF

6.4 HHIREF ERENCE LIST YOR THE ANTHEROSION RUDDER
- 4300 LU CIASS FANAMAK CONTAINER SHIP

< 4,400 THL CLASS FOST PANAMAX CONTANNER SHIP

> S0 TR LLASS FOMT PANAMAX LONTAINER SRIP

83
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VELOCITY®l ejair %5 o] F7]k o]st2
volx o g WA LIFTING SURFACE
CODE¢d)} o3 #+4to]} LASER DOPPLER
VELOCIMETERZ TUNNELJA A2 A3
o] o358 AXIAL FLOW VELOCITYY TAN-
GENTIAL RUDDER ANGLE 0% ¢ 4] ¢} RESU-
LTANT FLOWql| 2%t ANGLE OF ATTACK2
oF 12~ 162 #7% = o] RUDDER ANGLE 0%
o] A1 = RUDDER HORNoj CAVITATION®]
A H= Aot Ao

® LOWER PINTLE

LOWER PINTLE ¥ %2 #4242 RUDDER
HORNz RUDDER BODY9] ¢ &l 9J3A
7} PROPELLER VORTEXd] 23t Ao g2 7HE
o} B &mo )3 242 LOWER PINTLE
2o} FHRZ o)A o] Al e e
Bt o] Hatolu Yake WA shgetA ©
t}. PROPELLER VORTEXq|| ¢ 3 2218 HUB
VORTEX<®| 7 s wel gazm 2 HUB 3
el 2A H5-Ht

e RUDDER BODY

RUDDER BODY2} CAVITATION¢] 2] & 2]
& RUDDER HORN¢] LEADING EDGE 3 2] 7}
%9 3tA PROPELLER ¥ &< &) HAE
RUDDER ANGLE 0% oA & 12~ 16% ¢
ANGLE OF ATTACKS 74 o 24 2 g}, o]
E 3 RUDDER SECTION®| #7401} #4te] &
Aoz BA 9 4ol ettt

2) CAVITATION of 24

&Y FP2A & A3 DYNAMIC
PRESSURE A#|4tell 9] g 33 o} it}

A 7394

7 ¥ 4]& PROPELLERS] ©$] W& o] Gu} gt

AzEA

Ao 9%
9 F3E A2En e E
zto 24 CAVITATIONS o =
2e g3t 2t

M &o] 22 KNOTSE 1 PA0.25xnxD*)>
7000]% RUDDER CAVITATION©] ®rAjgtc} 3
ofl 4 gkt

o714}, P=NCR POWER IN KW

D=PROPELLER DIAMETER IN M

B. DYNAMIC PRESSURE 7 2+4

DYNAMIC PRESSURE #4H & PROPEL-
LER SHAFT CENTERAM9] 0.8r/R 2| & of] A]
STATIC PRESSURE$} DYNAMIC PRESSURE

Akstel 2 A4
st om A

PROPELLEA HULL VORTEX CAVITATION

CLOUD CAVITATION
SHEET CAYITATION )

TiP VORTEX CAVITATION

"

BUBBLE CAVITA S
£ CAVITATION HUB VORTEX CAWITATION

BACE RODT CAVITATION

AVERAGE EXTENT OF SHEET CAVSTATION AND TIP-VORTEX CAVITATION

¢ MAXINU EXTENT OF SHEET CAVTATION
STREAK CAVITATION

ROTES -~ CAVITATION ON SUCTION SIDE INDICATED I¥ BLACK
~ CAVITATION O PRESSURE SIDE INDICATED N RED.

KEY TO DENOTE TYPES OF POSSBLE FORMS OF CAVITATION:

az4
# 2. 1% CONTAINERA ©| CAVITATION 0f& 2t
I A i B4 [ w =

NCRPOwERMW) | 8s000 | 44000 |

PROPELLER DIA(M) | 8.4 | 8.2

BEA & ‘ 631.6 | 833.2 >700

STATIC PRESSURE(KPA) | 152.6 152.7

DYNAMIC PRESSURE(KPA) 143.4 i 162.1 STATIC < DYNAMIC

CAVITATION MARGIN | 5.8% | ~5.9%

AR e A3t NO CAVITATION CAVITATION

‘

(7
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# 3. SECTION ¥ 79l u} 2 DYNAMIC PRESSURE

| AR BA
NACA 0021 } NACA634 21 i NACA 0021 I NACA634 - 21
STATIC PRESSURE(KAP) 152.2 152.2 | 152.7 ! 152.7
DYNAMIC PRESSURE(KPA) 143.4 1 114.2 162.1 i 130.3
CAVITATION MARGIN 586 | 24.9% -5.9% i 14.3%
# & : F o4 ‘ ¢ A T4 ¢k A
g AlAtslel 2 xpo] 24 CAVITATIONE o &3} AR Mg o ole
= Weolth o] W& PROPELLERe) ojsl 7} e RUDDER SECTION ¥ 7
£35 &= FLOW VELOCITY$ SLIPSTREAM 4,400TEUA RUDDER(NACA 0021 TYPE)¢]

RADIUSE RUDDER = & o] 4 THRUST
LOADING COEFFICIENT (Cth)e] &g T3}
2 PROPELLER SLIPSTREAMS®] 3 # oz ol
3 INFLOW ANGLE 352 8% 1 3o
COURSE KEEPING ANGLE 3% & ¢ 3sld
MAXIMUM LIFT COEFFICIENTE &t}

o] MAX LIFT COEFFICIENT o 2 RUD-
DER SECTIONS] & o] DYNAMIC PRESSURE
& 73} STATIC PRESSURE k3 v} w ghoh,

RUDDER SECTION NACA0021% NACA
634 - 219 th & DYNAMIC PRESSURE A4} 4
& # 3o e
o] A4k Ao 25t RUDDER SECTION
AL E3}dd RUDDER CAVITATION2] uhA)
A Bk Aol e TS Rl

3)5,551TEUM 2] & & & 3t

X 25 6KNOTSZ & watx] 1 POWER
Al 74,520 BHP2 A 4,400TEU CONTAINER
Aol uls} 6,440BHP Eol& Al CAVITATIONG®]
B2 As] A4 o Z o, &7 &
ITEMSS 2 £3% 3 NETHELANDS] MARIN
&% AlgA oA AAgk MODEL TEST Z3 &
ABEo] §4 ALY 5T} Fol Yz A e
won, siAAEAF ole AM HAE 93
FULL SPEED 28 KNOTS o] Ao 2] £ A€t
A g st e Aed g8 F £H4e RUD-
DER HORN 2 RUDDER 4% PINTLE AREA
CHECK Z 3} e ¢33 82l sta+

il

o

=

5,

ES-

-
7

%) i
5 =

(8)

232 A 2tstod MARINO| A TEST A3} %) &g
& o Vel CAVITATION $]x) 9} %88
et NACA 634 - 021 SECTION (ghui Ao
2 v}2o] RUDDER PROFILE2} PRESSURE
DISTRIBUTIONS ¥ 7 A1#).
® RUDDER HORN
« TIP VORTEX®] 2]} 2] 2] & 744 A7) 7)
& PROPELLERS RUDDER®}2] A 2]
2,100mmo A 3,300mmZE Z71A1 7).

« PROPLLER TIP VORTEXoj 2|8 HORN
o} A4]-2 w=]3l7] 98] RUDDER HORN
Ao SUS 3161, OVERLAY A]7].

LOWER PINTLE
. Al %S RUDDER B9 &H o g o

3 A 584 g2 & SPOILER 4 %

- RUDDER HORN# RUDDER LEADING
EDGE E}o] PORT/STARBOARDZ}®]
PRESSURE w &g W= &7] $3] 50mm
GAPE 15mm GAPe 2 7+= H A&
RUDDER BODY

« RUDDER LIFTING HOLEL & #] 9

FLOWE "l slx] 9¢=2 COVER PLATE

F 5-8ko] glod
« RUDDERS} RUDDER HORNS] 43 77|

o Aol A E A7) s LOWER

PINTLE 48l o] HORIZONTAL PLATE

Hy
« LOWER PINTLE CLEARANCE MEA-

SURING HOLES ## 28§ wWalstx] &

T % HOLE% glo]l 3 INSPECTION COV-

ERE 43|

e fo
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AREERL] 9

a5

- RUDDER HORNY 2] A& wx] &7
%138 RUDDER Z%& ROUND OFF3}d
fA9 5252 FA59 o0 AP MOLLER
o] A8 213t HORIZONTAL PLATE 2t

4.3, thy oy Frjpel 2HH W
oH =N
4.3.1. PISTON RINGS] &4 % njg
1) &4 2 ate g4
4,400TEU A HdzA 24 o ENGINE?Q

9

12K90MC - C MK 11(67,080 BHP)2. 2A] PIS-
TON RING& HEIGHT 15mm x 4PCS9)
DAROS - UBALLOY A A& Ajggo} ox
% $£33Z TOP RING9] &3 A4l 2 2nd RING
o] EDGE2%E 20mm& & 2971 dese &
dol 63 Aol FHo] tppH o2 B&WS
HMM?zte] ZE7} o] FojA 3, 44 TESTE &
3] A9 43 ® PISTON RINGS 2 £4}o]
gAge ¢3¢ 235 dojy H-TYPE
SERIESM | &0 2 & &3t
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2) 903 o3

TOP RINGe] & 724 LEAKE & wl7] 7}
27} 2nd RINGd] 2&-8HAA LAy etE= A3
Agko] 23t 2nd PISTON RINGo] 4] & ® %
< do7la, AFH 20mmE = RN A&
o] o] TOP RINGe] H7HAA Ulges
LEAK GAS PRESSURE”} 2nd RING| A2
go g Fo] uAxE TOP RING?2| AF 644
o 7k HFRE THEojA BALLANCEE /3|
A 43 TOP/2nd RINGS] HEIGHTE 15mm
M 30% F7t A A FEE B,

Z, TOP RING : GT - CL PM14/19.5mm(GAS

TIGHT CONTROL LEAKAGE RING),

2nd RING : RM5 - T 19.5mm,

3rd/4th RING : RM5 15mmE A 43} $-3}
Ao TEST A3 A& dAdgiol A4e 33t
5,551TEU CONTAINER Mol EFo 2 247
At

4.3.2 7] THERMAL LOAD 727 %X

® 4,400TEU A oA F7] PISTON RING¢| A

& @740l #7)¢] THERMAL LOAD®| % 4%
€ wn oty westn, B&EWe A E ol

« EXHAUST V/Ve] CAM Z £ & — 1594
+T=g2 23

« PISTON ROD 3 % 9 SHIM PLATE
18mm A} A

+ EXHAUST GAS BY - PASS ORIFICE®
115mmdl A 60mm

« FUEL ATOMIZERZ 1.75mm x 4HOLES
oA 1.43mm x 6HOLESE® 44 % &)
FEDERALZ SHOP TESTo[A] #<lst &
I F 40 Rolx ute} o] k&3 THER-
MAL LOADE dAIH 9 4,400TEU A
SERIESA o B 4315t}

® 5551TEUA o] MKVl ENGINE) 4 =

MEPE 18BARZ Z7}g o 24 THERMAL
LOAD F7t7F vl = Al dAe] s, /&
FUEL VALVE SYSTEMS. 2 4] &= LOAD DOWN
o] A FAY 4 vhdl glo] 71&9] 2 FUEL VALVE
SYSTEMol| 4l 3 FUEL VALVE SYSTEM & 4] &
o] R ARE AAEA.

3.3 FOSYSTEM #7

1) F.O PUMP STICKING & 4

5 2,000 £2E IMOo) A 7HA) 74 7F o 4
5 & NOx A& 28 += ENGINE PER-
FORMANCEZ 7] ¢J3] WATERS #H 78 o
BEM AA7 7Hsstm NOx A ztol 71%
LOW - NOx NOZZLE A}4 2 WATER g% <
& AH8-& 98 FO PUMP PLUNGER SIZE
7} & DiaZ 76mmol| A 84mm= Z71A17) 1,
AF CAM ZtE oA F.O BA1 ¢+ & {2617 9
& PLUNGER Z o] & 15mm 27} A A& (E 5)

A7) M7 o @& F.O PUMPZ 4 WATER & &
A& Abg-o] 7153 Aol TEST A3} PLUN-
GER9 BARRELZ}9 TOPelA PLUNGER
LENGTHZ7}¢] 2|3t SIDE MOVEMENT %7}

=
©
&

H 4. £MY Q=3 CONDITION
= A | ag A=sizr) H766J’ o) 5 v 2 H850 #ef Qlel e s Ho13
‘ _ A0 EEERRRSE )
e G LG L
A& NOZZLE | ﬁimﬁ?gq;xfﬁ i M35(1 43¢><6) " Mb 7<1 95¢x4> 1 - N
*&ﬁfj SEAT | 48 | 403 369 ‘ w5
VALVE iBOTTOM 65 L 600 T s 620
' MEAN 514 1 444 : 448
PISTON |- el v
 Max 579 ‘ 487 \ 464 480
R =" v S 7216 T 235
LINER | | !
‘ PISTéE RING‘\ 219 ( 21 ; 208 W
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# 5. F. O PUMP & ROLLER GUIDE
T

ENGINE TYPE | MKE | MKV
| PLUNGER Dia T 7emm | S4mm
| SEALINGDEVICE | O ‘151\1_01 UMBRELLA
RGNECKLENGTH | 28mm | 610mm |
| R/G REACTION FORCE | 20,459N | 358,199N
| RIG 29t "ﬁvpﬂhﬁjwsfé,ﬁéééﬁArzé,ﬁéi\}m%

9} PLUNGER £%+e] CAVITATION] o} 3t 24
2 STICKING @ /3o) #AstA H3irt.

2) ) 3

ROLLER GUIDE 2% ¢ NECK 12mm t
BRONZE GUIDE BUSHING& %%]l3}a] LAT-
ERAL FORCEE 53,212No| A 36,000No 2 =
ola, #% Ad MHE & 10mm TOP CLEA-
NCEE gl o 24 BEARING # &S 15cm?ol| A
41.7cm*2 WA S g18 on CAVITATION &

(11)

11

ANSYS . A AALy
BARL 20 LR9E i

‘pouts SIRESS 0
SYEPet

Iy 7

A& BARREL] 274 2] 100 TIMING HOLES-&
7+ 238t OIL VELOCITYE 50% 24 Al7] A3}
el 7} %5 %-& SHOP TESTZ &<l3tsic).

4.3.4 PISTON FRETTING &4 2 o4

1) PISTON FRETTING &4}

FRETTING& 4t & %ol dojyAsle
COMPONENT A}o]of 2 5o0]u} STRESS ® 87}
9l= 71 Al ENGINEERING STRUCTURE]
WA e olR B4 0 24 MAIN ENGINES)
PISTON= PISTON ROD/PISTON ROD$®} CR-
OSSHEAD PIN Afo]o] FRETTING & 4ol MK
I ENGINE|A #<l=]ich.
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sEHoz zASE e XU Alold A
S22 glol & uhd 3} nk2} FATIGUES] 2t
EWg w=i 2717 wWge] Qo PISTONS
&2 z70] HEAT UP/COOL DOWNSE = =7
czH A £ES YATHE Re BT AL
ol 3, vb= st FATIGUES] Atle Ed g ftei
A o8 ANHE dAe A e SUR-

FACE TREATMENT?} ¢l 21+ PISTON RODo)
2% FLAME HARDENINGS #% 2 $ HAR-
DENING CRACKS $1& o] glo] PISTON}
PISTON ROD Atojol& 5mm F72 EWAE
650~700HVZ 3} x8l¥ SPACE RINGE 4}
418t PISTON ROD$} CROSS HEAD PIN Af
olol &x WEI fle At &% FEoloA
SOFT INSERT7 8350 5mm BRONZE
SHIM & A4t¢l 8l 3 &3 o] TESTS 2 2 FRET-
TING @/de] 2R ¢kol 5551TEUY EEo 8
2 g7 stH ).

(12)

2 g3t 57
S uae &
a, 27182, &
0w, F7}stel 77

A 73R E o
ol A o] ¥l

el
o 2
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