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WIWAN VONGTHONGSRI : TERMINOLOGY ON PROPELLER INSPECTION &
REPAIR OF SEAGOING SHIPS. THESIS ADVISOR : WIROTE AROONMANAKUN,
Asst.Prof., Ph.D., 191 pp.

The objective of this special research is to produce a terminology on propeller
inspection and repair of seagoing ships in accordance with the science of terminology,
and thus to use it as a tool for communication and operation of inspection and repair at
Thailand’s shipyards, or to use it as reference material for translators, and also for
providing basic knowledge on propeller inspection and repair of seagoing ships to

those who are interested in general.

The research is based on the theories and methodologies of terminology, which
are proposed by many well-accepted terminologists. This research has particularly
applied the methodology — the systematic searches approach — proposed by Maria
Teresa Cabré of the Pompeu Fabra University, Spain. The processes of the research
include: (1) Data collection (2) Indication of expert (3) Corpus building (4) Conceptual
relation establishment (5) Term extraction (6) Extraction recording and (7) Terminology

recording.

The terminology on propeller inspection and repair of seagoing ships consists of
51 terms presented according to the dimensions or concepts relating to one another as
a network, which represent the special knowledge of seagoing ship’s propeller
inspection and repair. Each term consists of categories of information: English term,
Thai equivalent term, concept relation, grammatical category, subject field, definition,

complementary definition, context, synonym, cross reference, and illustration.

Department Translation and Interpretation
Field of study  Translation and Interpretation

Academic year 2003
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o

nanANgEng ) ednadluszuy Tnaddw

al'd % ratl [ v
19 7 NFanununluirinduiusiuluaoug

o I 5-34

=< = o o o Ny a
AU "I Iusﬂmxl,ﬂﬁlquu NUTEHIRANY E”]ﬂ\‘i‘ﬂ'}ﬂ‘l’;lﬂq’]NgLL@gLV}ﬂiuiﬂﬂﬂqurJﬂQﬂ??N

o '8

e luiuneulszanadwiuaziuindeyadns  douaneidzising 7 Fesendenis

Uszanadwiine i lAndsdninasaunguanuiuausing - edhaiussunuarlfnimsgiu
d‘ ¥ 14 di dll d‘ o 554 o v
waldidugiialunisdeansianizies  anziinisdssunadwifisiasandamnniianiznig
o ] P o el Y v | o , vy R
AINETENTYa12159 ] ienstszasadwingnsedddinnmnsgiuduin (Cabre, §190

11 Somers, 1996: 29-30)

N ANNINE

o a =

o AnnanenirndiAnyuaringlszasd 2 Usznae Ae 1) Wiestiny

a o o

ATUANTTADY AN TNANAUSAUNH1RNZIT99 (Language for Special Purpose 178 LSP)

'
L 2N S | e K] o

Al AW fNeRnn A1 WAT 2) WeeTUNENIRANTIAENANYT BadNNUEAUN AR

o

(Concept) a1 AW WANAN9ann AN wuiu (Baker, 1998: 258)

o A

s = o o o s Q; b7 dll 2 a K 3 Cd
ANN NHEIN g‘ﬂﬂ’]‘ﬂ AR i1 e a8 e nan Al

(concept) ln | Tuanadgvizemniianizianzas (Special Subject Field 17@ Special

o

. d‘ Qi . dl o IS o o dl o ] a
Domain) # ] InenAninieAniazunuuiuialineaenilan luiadlulsasanenaan

¥

ANE (Pearson, 1998: 1) Awiarnnsautailu 1) dAwinldianizlupaiuianadapen

o ¥

v 1
Wit uay 2) A ldeneBedaniuimisnsanandmanniiuld (Hoffmann, #nedalu
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Pearson 1998: 16-17) ¥y “pole” lugN113NeNAaRFTOAAANIZRT UNIEDS D184

v v
Werdugoudadeiau douluarmnglamans vuneds dalan visedaiain® iusu

| '
k%

° = o A o o - oo A a = P
AN VHNIEDN gﬂﬁqﬂﬁ'ﬂ 31 ﬂ‘]ﬂ'm‘ﬂq\‘]ﬂq'ﬁq‘ﬂlﬁlLW@@’N@QQ\W’WQ'WNVN'\EV]SL%HLH
nwwiall (Language for general purpose — LGP) wisananaanilamilelsan A iflugil
Ay a o Ao PR — o X ~
ﬂ’]'lif’]‘ﬂ‘ﬂq\‘]ﬂ\‘iﬁqqﬂﬁﬂqﬂtﬂﬂwrﬂﬂ ‘1/1'3‘@LﬂuﬁquﬁNWHV}LﬂNﬂuﬂuluVlﬂ ”1 LUBUNLRWIZLTBN

(Sager, 1990: 19)

AEANZIF (LSP 138 Sub-language) MNNeid 491t (Sub-set) 184

neialinldienyluanandevsennufienizianzal My UNAINWTEINIUNN

NATANTEN WANEANENANARTHIN 7] T AT TN nTaAIIN T AN TIAAT AL

azigaAAniiaeaiuuariansznsldgadnimieudu  auAnuluuLEbRNIZLeN
sinsannneiialy uazlidandusesEandnloensnimssliidunginoeiaesnimiu o e

1 WeludszTomilunisdeanadudnAty (Harris, Sager & Hirschman, e19fielu Pearson,

1998: 28-33; Kocourek, Finanaly Cabré, 1999: 62)

WA (Concept) n18de MdaaasANAn NUsvnaudulnseadieaes

v o wa o 7 = i a o = v v @ o |
ﬂ"ﬂNELL@:ﬁﬂWﬁ‘?UEZﬁM%‘] “'| TRAURI M?‘ﬂﬂﬂWQ‘ﬂﬂuﬁlﬂu\‘li@Q”l uiummﬂummummumﬂ

v 1
a o A

ANGTRaRne o Ndszneuriwdn (Structured Knowledge Spaces) Inediviaitiflustuiicsl
\L8asi (Primitive Concept) vie 1luwiatifudan (Complex Concept) MAAAINNIT39L39H
AUANHOLY (Characteristics) 2898 Iuirmiliiassudnfaai (Sager, 1909lu Baker, 1998:

259-260) AMANHENdNRUTTTaTaNTULNet e TeN TWAEN 7 AR nnsdnnT-

£%
o [~

miantiuilunguiairzadnan il (Conceptual Network) 161 (Cabre, 1999: 43)

da‘/ o a d-&l 4 o o ' o & o &
nou i llaesAnnangn SvugiunisliraindiAtysentuiel Jluiai-

49

o/ o’ & o e

FuWUS darAMNANNUTI I AT UN A Wudusunen  B9n1eNeadnAnyinnann
nlwirtiles A liansdscanadnsiuansnaaindanisvinnauiynas (Cabré, 1999: 7)

saazasuneinsazidenluindamalydl

6 ¢ co em o o
Aty @ srmiusimeaniu w.A. 2532

7a
Haulng International Standard 1SO 7041 .@. 1987
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ANLANAN9TENINNLTENIRANTILAZ NAUIYNTH

¥

ANYIANENENUFIUNIAINUANNTT29 Wister (A.A. 1979) Mufulifidiuga

ANHBANFANTUERINNTIE “AN7 LAY “ANIT 2ANNIANNLANFNGIUIZII9NITRAYTRA5

o

Anviiuniainavizaasem lunimialld ngvnszanadnyt Buann wlwidl wesiin
U i// dl 2% o o‘d‘d 1 v a dl o Y
ANAYNABINIFaTe LN lwi AN e luglreslaseaiianieaumpnnanesiuiiianian
PDIANINATY  NIININAUIYNIN (Lexicography) Busiuan A1 daiilumiieaasnisgneds

a dl dl Y o a ¥ K F ] o v 1
AmaTanIenlaeldiulangesmnuase wdtaamdayasae 9 289 oA ANUNNE

AN7RBNLALN Lmzﬂgmmﬁmﬂ%mm%uﬂ] (Pearson, 1998: 10-11; Cabré, 1999: 29-30)

Wister faBunesiadndd m@ﬁﬁﬂ@:maﬁwﬁgamﬁmu%iﬂﬁﬂqmmﬁwﬁﬁ
Wudnyaneninnanisaesuluiel Tneldauladespeslhennsalluszdudvdedsslun
uazuesinusazAmif i luimiviadsn  nolureuasesannieanaiui I
Whauwdeunisldteans  Gamnuauw)  lunsildiielfiAanisdennusunegn

AailunmsgIu (Pearson, 1998: 11-12)

Cabré (1999) NANALNEANANFADAIN Wister 91 1189370 Anviiaann

o 0 A

wlwiAd nenssunaadwiiasiaslfnudnAiuaiiana (Definition) aaenlusiAingdn-

¥ i’/ =2 @ o oo o & A o 6o o o
bAULNFIAN FUNTIUAAI TN AN NANAUS WS N TR viTau WAL LS (Conceptual

I3 ¥ o

Relation) e l¥fnionseemnsaiun i@l (Cabre, 1999: 34) Haariuaman1sunAnsiiney

al

e lunsuilaliatnegnsiassing (Baker, 1998: 259)

' v v
1 ¥ o o o 1 o 1

wldmauynsnuaztlazaaa A sinafinendesiu “An” iag sanasneid

al

NP UATUANNTUNLR wazfafiineaiunisaieeanisan nsianauIynINiulszung
ARANLANENIUlIAEud nadRe wanynauiluaneneNsusINAInnAT
nen lwsniefdszanadndt  duntssausanan i lunistieneniiienianszaesananian

wraaNiFasilaeniy  wifldaunsnagllddn  Aludssanadnriidudountisnnsanly

6

v ¥ 1
WALIYNIN THnazAnazAnAITuMiaenIan 1 7sneiu (Different Language Units)

'
a

1 A o [ 1 a k%3 o ' dll Yy =2 al ]
na1ake AN Wumieaneneiesungldlaelduannianimmans ielddnenedasing o
Tulaneeemanuase (Reality) Tuwaneh Awdt iumidsanienienesunglalae ldudnnng

- X o 16 ¥ Y a o o v a dl 1 9:/ 3.’/
NNNHANERTARIE ARSI WA T8989 e RYeIANEaN 3T 7 Wit ezl

o cY

AMldEneBelunsdeasneludaaanuuiie o auduafdudnsidae
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o

wawynauazAnEnsldnimlugesine 7 uazidmuinisesnisldnim

'
o aal o

Tuaneinnavindszusadniaulanisldniwn ludasadeaniied Anynils ) TneAtienedns-
o v '

v |
nasng 7 NN luteaeaiu o) weafeguuni Wister (A.a. 1971) Fandn gy

¥
o [ o ¥

NIMIFIUVRIANA (Normalizes Form) atl n19nUszrnadny A Nd1AuAuN1saEa

o

©

o

aa % 1 = a A al o & 13
ANlAEAase 7 Tneannznnslinmlusuesensn-a1au se Ua-duangm visenisld

o I'F

Awiniiuuuoavzaasyan daduglununlinulunmneiall

NIINENLINIILTINAIAN 7 Tun1mnzeanauynsn Mnlinaunynss
dsznavlilfioaamisliennsaiynaiin HeAwn isen wAenl @9sWuN YWun A9A “a
Aaulszana AinaNsusNAanIz1e9a 1T M. o] dnazUsznaudaAIuNneuna

nUA (A1ANAIAIENTING)

o

ANUITAIATRINAUIYNIN A INBLNAYINAINI9D (Competence) 1848

Tinwyauazns@suluiinlseandy  uas Wi ldnwuanseaniianuddan - Geay

azfouldiiuianginssnaeslinie  doudngiszasdaestlszunadnd e WiiTuamnny

aQl o
1
A yal

Na A Ay o o a 2 Y o A A 9 a P |
‘WiﬂN‘VIMTM‘H‘WLﬂﬁlwmﬂ‘i_lﬁ'mmgmsﬂmmuu °'| s]fﬁLﬂuLﬂ?‘ﬂ\‘iN‘ﬂ@q\T‘ﬂﬂﬂq’]Ngﬂqum’N "I

a

Ineldaulangfnssusizaninniizesnmveedld

NSNAUIYNINTL AR INNIFRaNNFAFIUNBg®])  (Theoretical

a s a o o '

¥ v o = o
Hypotheses) udaiigatiannismsziainsastnisldniminedialyl  Twaneiinigia
dszuaadnif Hunasdeyaiidunimianiziuluaiaidaniis 7 wdorinidszunauazin

a

o o

AnimanulwimilinsaunguiAsestnaniwimizeddanmn gt o

4 -if o Y =< o o o a
’Qﬁﬂ/l’]ﬂu tszanadnisasuanineanuduiusaasuiuimlluanendan

1% d‘ % a o o al al dll v [ % =R o
AITHIUUN °) LL@$Nﬂ@$Nﬂ’]§‘u’1L@u®ﬁ’]mE}ULﬂﬁl\ﬂuﬂ']‘}:f’]@u"'| MLl ﬂWV]’NQﬂM’]L@H@W’]N

'
el o o

andugesnlwiminduiusludnsoizsing 7 luwansinauiynannisialdazFesainiu

o

ns

Do
N
=

1

(Cabré, 1999: 33-37; Cabreé, fnanalu Somers, 1996: 21-27)
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unn 3

G dly L [ %4 o
mﬂmﬂumsmmmu’lumsﬂszma ANN

Tuunil - aznaansdsanenlunisdssunadniiluduszanniadesiu o
nstlszensldaaanenisdssusadminuuiilusyuy (Systematic Searches) w@¢ Cabré
(1999) @atlsznausag nssusandeya nsnvuag@aasgunlane nisad1endsde-

ya N17aienTuiAldNTuS wazAiNMuANIIIN9IUENg 7 (Work Schedule)®
aa s I'd [~ .
ansznaadAnNLULLTUSELU (Systematic Searches)

wanlunstszanadniizes Cabre (1999) wiunnisldilenianisdn

v dad - v mud o o .
N anzsungaaany luamnasdssiaadniildd@eansiuase  (Original - Context)
PuTNANNIRU sz A AN MINITIANEIRN AR ] eEiuAseLAQE LAz
annsniaueAwslvsivzedfudgafeuudasnislddwiinnuunuguaeandnnismiedng-

g (Cabré, 1999: 115-116)

Cabré lAuisasnsdszunadmyiaaniiu 2 Uszinyn Aa nnslszanadnsiuuy

P~ ol

Nszuu  (Systematic Searches) @aiilunisiszunadwindarsudunauineliussging-

q

dszasfueanislildundsdminemnulwimiluaiandaanuinane  uaznisdseung

o I '

WiluuewIzia (Ad-hoc Searches) @aiilunistlszanadwinnuusngaanisldgadne

q

v
a o

srynuazlianiufesnsaunguynulwimivas liynfnag fuaiada laGeaniaming

a

wanannil luwsasdsuinndaudadunnsdszanadniinnmies (Monolingual Searches)

faflunisdszanadmiainnisdnenisanizdueess iuimiiazdnisng o lunmla

'
=<

AMEnile  uaznisUszanadwinatanim (Multilingual Searches) @aidunnsuszanadn

AnnsAnEAE eI zituesN iwimiuasAnisng ) luassnienawld (Cabre, 1999:

129)

Tunsilszunadiizasnisnmadenludnsmamuncialunil  1finaanng

Uszanadwiedrailuszuuaes Cabre wnfundninousilfid  InenisAnsniwanie

o &

Y A | o A A dl o oo Y | 4 o
m’]uLﬁ‘ﬂ\‘iﬂ’ﬁlﬂﬁ"msﬁ‘ﬂﬂi‘]_l@ﬂ?l,?ﬂL@uVIZL@L‘W‘ﬂﬂ’]?‘ﬂizll’]@ﬂWWM?@MWﬂ@H@MWQ °] NEINUANN

8 R =2 o ° :
nstszaadnsiluni VLNNﬂ']?LL@ ANERNIUUANITNINIUANT



18

Tunwdgs Ae nwndange uazauandAunsAnEn eIz uEeInIIRaten

ludnsFadunsialunis naisaanenisun “Anlamauifse” aesdnyinlszanals  ag
-7 1

na1te9n  nneszanadnyiluntl  lunisdssanadiiidussuunun I =AE NN A LA

WeanAss lun1mau (Monolingual Records with Equivalents) a4 (Cabré, 1999: 124)

v

Asusvanadniuuuiluszuseee Cabré ths 1ansn 6 Tunau A9l 1) N9
AMVUATALLIRA  2) NIIATUNNNT  3) N13Uszmnadny  4) NsUEaReIIw  5) NN9RTIA

aau  uaz 6) nsufiloyun’ (Cabré, 1999: 131)

Tdupauinie A8 NIININLATALIIANITUIENIAANY  1TuEasua9nng

0 o o | o - 2 )~ o = PO
A NIULTAN ﬂ@NL'ﬂ'\‘MNWE QﬁlQﬂﬁ‘ﬁ@\iﬂ LL’Z\]%“IIH’W@‘LI@\T’II@N”@V]@?;M g luunnuilenas

o ©

anstinusatiuilinaniuds  eniuBesmesnisinvusauiatesdeyanazld  Fefdniin

232

dszanadniiaziiaunanasuldluizasnisaiedsdayaludusesnisszaunisluumi - 3

v
o o o =

AMFUTURBUNITLFATENIBINTTU s A AN iFasn1InIadan ludnsFadunsiall  Usznau

o

FoafanssuAd1Aty Ae nMssausaNdeya nisnvuafiieatiny Nsaiisndsdeya uaznis

o &

#5191 TR ANANAUS (Cabré, 1999: 130-132)

N1959USINTRYA

o ©

fapindszunaimyiiianudnduiiazfesrauananelilaudaanudi
‘L@ﬁlm‘ﬁ'%ﬂa‘:m@ﬁwﬁmLﬁmLﬁ@m?ﬁm@u‘l@Lﬁ@ﬂ%’mﬂ@ﬁ'ﬁ@mmwmﬁ%mﬁﬁmﬂ@ uae
iensaian s uiusuaznssznadniludusie 7l ndiulszanadnvidugiden-
maﬂumwﬁ‘mmmi’ﬁﬁmm?ﬂa‘:maﬁwﬁﬁﬂLm nssusandayaariilsy@nsninuay

= oA = ‘= [y A4 A v o 7
u"]LT@G@N"Iﬂﬂ’]’]LN@Q‘]J?SN"J@L‘WEI\‘]LLI?]NF"I"JWNlﬂ.l"lsL"\]L?@QW@Zﬂ?ZNQ@iH?tﬁU%QllﬂL‘V]’]‘Llu

'
]

Tudunaunissusandayail drdtlszuaalilafideasovisedninaanluaiantiu o finas

al

denfidengnyanzairiiereauusinmasdagyasie o Tuarandznsdenisdszung
wathunalilddayanuainuaaaasnisianiznie  uazlddayantlsznallfosdwd

WNZAN 7] ATELAGNANTNRTIAYINSIRNIZEeTNITdsznadnyl (Cabre, 1999: 133-

134)

9. . Y Y ; X ;o ' X
FsUszunadiuuuiduszuuaes Cabré 8 6 Tumneu Ae Tunaun 1 taun e luund 1 duneun 2 Wud Wenwiluumn

73 duseud 31un Wemluuni 4 dumewd 4 ldun Wamluniauuanuaznannisineaglluumi 5 dusaui 5-6

nanadelpaag1Fluund 5
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Cabrée  (1999)  lduwlsdayalunisinszuaadnyd  (Material  in
Terminography) aaniilu 3 szunm liun  deyadneds (Reference Material)  dayatanne
(384 (Specific Material)  uazdayaaiuayu (Support Material) — Felunisvintlszaaadnid

] v
FaannsnmatenludnsiFaiunziaineaviden sesallil (Cabre, 1999: 116-127)

¥ 1% a % 74 aa ?/ | o o c
ABNARINAN 1®LLﬂ Tayaniuselamdludunausng ] 2AIN1INUTZUIRANIA

a

TnelunisyiugiuanndluFeaanizarzndaniinistszanadnd  uaziluuuinilu

£%
o

nisatsauRendayaiienisaiwadsdays  dnvivdayadededadasliiianaudnlaly
o e A

wivizanluimising -7 iienisadniuiriduiusuaznamendny sauvianisFeuiEes

23308NM0S (Feature) WAZATEINN (Definition) Angnel

fayatwdslunisdscunadmizasnismmadesludnszahunzialuni  §

1. mmgnméj’mﬁﬂLLﬂ:ma‘Lau%:L@ “The Oxford Companion to Ships

and the Sea” 1 A.A. 1993 Tnail Peter Kemp iluussningnisg

2. WAUIYNINAIUGEAUAZNAWIETE  “International Maritime  Dictionary,

Second Edition” T a.A. 1973 nefl René de Kerchove Liugi3eui3e

al

3. sensAnsinaaiulaunisnienin (Glossary of Terms Related to
Physical Metallurgy) q nwile@a “Introduction to Physical Metallurgy” T a.A 1974 38y

G Sidney H. Avner

4. 39an9AAW (List of Terms) Faenissieime - ludnsiseuuuang
(Shipbuilding - Ship Screw Propellers) 28484AN193TUINNLILINATIAIENIATIFIU 99
laweale (International Organization for Standardization %38 1SO) lagiswaiFandn 1SO

3715 uazinsunsuidszmaaundnidunimwsing - e womatAN A.A. 1975

o (8

a o dl dl o o A
5. T18N19R8UNUAIANY  (Glossary) wnieBaunaaiuludnsizalaznig

m3vadenludnsizasiag o) InuuuBunedida 16un Shipyard Links: Terms and Definitions

(www.purgit.com/dictiona.html); Propeller Terminology (www.montegaeng.com/propterm.htm);

Propeller Problems (www.propellersolutions.com/problems.htm); Propeller Terminology
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(www.baypropeller.com/term.html); Your Guide to Propeller Terminology

(www.a1discountprop.com/propinfo.htm) Inel Advantage Propeller Discount Centre,

Washington %H@ﬂ A.A. 2002; Boat Propeller & Propulsion Terminology

(http://olds.com.au/marine/terminology.html) Imel Wm. Olds & Sons Pty. Ltd., Australia

%4
o

a9l sy Tnanindeyaau®

6. WvlairesFEmse o AldEnmmadenEaihunzia 11 Rundquist

Propeller Tools, Inc. (www.rundquist.com); Kobelco Marine Engineering Co., Ltd.

(www.kobelcomarine.com/propeller.html); Kamewa Group (www.kamewagrouup.com)

REpSAN

7. Aredunaaesdargynne vy dessduaesddnniitszunadniily
= ! o = a [ | = ! o = o
GFasnisnmadenludnsGeiunza  lidnasiiuesdulsznevaesludnsde  nisvineu
1041U4N95e NInsadenludnaize  snvNeBLBAWTIN N InguazNTwSINgE uazs

a A o Y 1 dl ¥ o 6 ° 4
WANTUINTBUUSUIURITBI AR °) WQU?%NQ@WTWVWZ%’]NWI%VLM

'
al

fayaanizizas Hun doyan snauarn s @euanzEeangimen-
gy luanrndensi o Mlunnsdeans  emaesdeyaianizGeslszneulufoadmiianiy
o ya A o o vyl A 9 o Y o =
P GunTentuiAmlng 7 1esaniiineadesiuarnianiFeii o souielinsveny

ANeBUNEANNN N AN 7 wlegnnaluilenn  deyaenizGesasidaiiady

v l
=2 o c v a =

pRITayAINa AN saniesunildBeuiEivessnansaliazAtonudundn  wenainil

% = . o = P 4 A | A 5
fayaanizizesudiuduiuiuguanufianizizesnlszunadniazfesinuiielil
naandnazinnisdssunadwiisialdlfecnagnsies  nsuszanadwiiluny lddeya
= = ) L P o o = = o
nzFesnwdauiuwasdeyalunisaieeadideys Inafiansuniailads 3 Usenis

Aa 1) seailudeyaniilusiouny (Representative) va9Fasilszuadniils uaziitlan
. e J4 . . o v de o e a
prauAgNNIUYIAIFNG o 2evTeuaRresFesdssicadny  2) udeyafiiuady ndaiu
Ao e a o 2 @ v PR y =
Pfongeswa Tz uanndeanndiu ) uay 3) dudeyaiudefeuazdneds

k1l

1 7 % 1 o/ d’ ! a o Y % v Y
LL%@Q%@H@i@@H’N‘HﬂLQu F9azaana1nlngTaaziaua wiade NITATNARIUDY A

aaniiulas Your Guide to Propeller Terminology a& Boat Propeller & Propulsion Terminologyiﬁ’ﬁﬁmﬂgﬁlﬂu

%
=

a o & ¥ o & j" v =< 3 = Adl o 1Y al a Adl
1a4A N@ﬂuuuwnmmﬂmwmmamu 'N1mﬂi"1il@zmﬂmLﬂﬂQﬂULLM@Q‘U@Nﬂ@LWNLmNN’] e Nu
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Y o Y 1w R VR = A8 A e o
ADNARULAUL VLﬂLLﬂ PanaNLIWIUNNEG °'| Sﬁﬂu‘wu f mﬂﬁ@miﬁ@qﬂ

a

=X o

o v KX v o o dsl ¥ ¥ o i// o o o dl 14
mimuumﬂ%g‘@ﬂwmL‘ummmm:mg@uumﬂwﬂumumumiﬂizm@ﬁwm ﬁ\W]LL@m\‘iVL’J

TuniAnwIn A LAz 3

uanandeyaria 3 Usziniinanonn nsdszanadniiluniilsznausian
y dn oy e d . v A o o
dayanmlne  NllAiNesiuGeenimmmadenludnsomunzialaenss  usdinaades
o ~ o A = <L gve o 1 A o o , o P
Auizes 7o ludnsize naden a9 ldAwinguintaiuiunsmssadenludnsze  Inaii
Wanmduinsuazsenisdwidang-Inenfansetune wenainit deyanimlnads

=fX o & o o ¥ ¥ a’lj o a 6 o

sanDAWTyAn I Inedae  deyaniminell azthunldlunsinssimdndiula

=l

= ) o o o o = X Y Ay vy a
LV]EULﬁﬂ\‘liuﬂq‘lﬂfﬂmﬂ?'gmﬂuﬁWV]‘VLV]ﬂV]VLm@"]ﬂHLmﬂqmqﬂ;’l wWanaInNu Nuq\ifﬂ'ﬂﬁﬂawslm@f]ﬂ@\?

—

udiayadnedasng) aldlunisizauBasassoanealiasAtlenuaesdniidon  d iy

17 = 4 =X = = v = o o e A =
mmgammvl,mu azaananiingaziaaluunn 4 Tuiadalires nnsmAAnnauLAesly

A ne (wih 47)
NSAMNUARLTE9T0Y

Tunisdszunadniianandgnaadle o denfazdesdsznevllficaynains

|
=l

= o o a o M (e PR A a v o |
llﬂqugLﬁ\@\‘iﬂWV]'JV]El’W]’]\Y]uﬂQU@VL‘L]T—]U'L‘!ﬂ@’]ﬂﬁ“V]Nﬂqquéﬂuw@\‘nm’]ﬂqqﬂguu°'| Iﬁﬁlﬁhﬂ

=)

wilaziilugiszanadnd ausiandredunifanm (Cabre, 1999: 134) A Filszung

1
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WU ANANRUSLLUNIZUIUANT-ITNNT UBINITNNTOBANDIMNTHAZANTHTLTS 138 AN

o

AUWUSLLLNTLUAUNT-HARS T A89N1INDENLAZIADEN 15U

agll o e A o rd‘ dl 1 |
wanani TunisuansuluiFivirass LN luiAizasmnil ] A laF G bYaISEN[S ALY

2 52U A8 (Wright, 1997: 89-97)

1. svuunliriiasinedne (Simple Concept System) Au@AIANNANAUS

Auitleaniy (Sequential) Tl ine N ududan

'
al

2. seuunTuwiFAiua els  (Multidimensional Concept System)  L&AS

pNANTUSUAEsTAUTuuAz NI AL IR AR AN LS ULLFNg ] wien o) du Fadunig

2 =3 o Y 3| a vl 1 o ' |
ATNDUN mmeﬁusnﬂummmmLﬂmmimmmﬁwumiuwﬂuLL‘umw

o

A uFuntuimdduius lunisdssuaadnwiFasnismmadenludnsisaimu
12 v ¥ o o & ' ' v o aa =
nzia” Juszanaliuansaanudniusgtluuusing o eglussuustwimissuuanedin  tnad

o a

ARnanpeanluiAiianun 8 15 (§nwe “D” nunadl “Dimension”) A9l (qUAUNAN 1 uaz2:

o &

FenTwiAid R usuazrrataN WTATA NS NnIAKWIN 1)
o/ o 'S o = [ rdl
* D1: AuANANUtUa9 AN EaNUANER AU
* D2: pouduRusIaeTiaresludngse

* D3: ponduRufaadoulsznauaasludnsize

o o & o

2 - . ¥ - I ' o .
msabunauAIduiusnsd unisesunescuunluimiduiusnidunseteanysalud Aedinsudlaysutly

Y
NRITURBUN1TAIANS
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* D4 anuANNusTIa9ianaa9lUANgise

* D5, ANANRUSIR AR EMzTas LN Ge
o o & aa] o |

* D6: ANANNUFTIRENN9RIAlLANITE
o [ as ! o A

* D7, AnNdnAutaaddanistenludnsEe
o o o ac o el

* D8: AuANNUsIasRaNagaL LN Ee

wananil lulis D5, uay D7, fellnsuanaaniduiifsas T
* anuduiusIasa g ANdeneaasluans (D5,)

* annudniusrasnisdanludnsiaanisimiean (D7,)

a

Tun9ilszanadyizaanisnsadan ludnsisaLmu R3UuUUANHANAUS

U

]
=3

v
syndnafinvesnluiad souvisaanudniusszudnantuiminie lulianis o wenldasy 4 g1

WL N7 Sager (1990) nanaasungls (mih 29) As

* audniusuuLyllianzas (Generic 4B Generic-Specific

Relationship) leiwn uluialludis D1 Sedizesnes “ludnsize” WuannuFlanizEesnilu
y 4 e A e Moo Y y gd oA o a
ANEEas “useduFe” BauseduFell iluannuflanizFesnialuanniGes “wiesdnsse

2 oA e A o o P a PN LA ~
fAILATRNANTLID L‘]JuﬁfnugLﬁlWﬁi‘.ﬁLi‘ﬂﬂﬂ’mdlumm’mm “YAANTINFADLTIATANLTR”

aa

slann poaNdniutuuLTialianzas Husngeduiia D2 Faiuiifdn
sosanarasludnsiFalAunza Auanaandludasdsziny Aa ludnsuuudsunadls fu lu-
Snauunlsunmdlals  deludnsuuudsunadldls wiaduntialusssunn visaaialunues

AR

=)
£2)

X o o o o aa =<
UANIINU ﬂQqN@NWMﬁLLUUV]QiﬂLQ’]gﬁ‘N ﬂQNﬂ?qﬂgluNW D7 d99uAlNN

o o o

4' = o ¢ 2 2 @ ad \ o A < A A .
quﬁ‘wLL@@QQQNIuWﬁuMH\TT\?Lﬂu')ﬁﬂqﬁ‘eﬁ'ﬂﬂluqﬂ?lﬁ'@LLU']J‘WLN AR NITLTIAN (Weldlng slu

o

15 D7,) nuanulwiFindulsresni9@es (build-up welding Uag butt welding Tullf D7,)

ad ] dl | dll
1a99sn19tanniunisiman
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ANANAUSILLAIuLsznaL (Partitive %138 Whole-Part Relationship)
1 ] (-7
Ioun wlwieefludf D3 Faduiesresdeulsznausing - sedludnaie  Tngluiliazuiu
\ A o ] o A a DRI o A
doudsznauingaiuanumnmatenluansEadunsa wnswiandaudssnavaealudnsise
¥
Juunnung Tnsanizdduludnsuuudsuindls (Controllable Pitch Propeller)  whign

NeafunInadeniall  avnatntaenizdiulsyneuaesludnsidinnels  (Reachable

(%
al

Parts) lulldmndedaudsznaunialundunalnduden  lulid D3 § AediulwiAidAny

Vel 10 NTuAIvINgTu

* AuANRUSUULMANED (Polyvalent Relationship) A ulusiailuds
D6 uaz D8 Heulwimiaesisnisnsaludnsunsdautlingegiuitnimeasuludnsdos
na1aAe LanluiAtites D6 way D8 enawluldviednnimeaaludnsneudenivaiuei

Aa X a9 o aal o A A o Y P a a a
ﬁfyﬁqVILﬂﬂﬂusLﬂLLuﬁﬁﬁ LL@ZLﬂu'}ﬁ‘V]ﬂﬁ‘ﬂ‘].ll‘]_lqﬂ?LW@ﬂuﬂuﬂqﬁ‘LLﬂﬂﬁyﬂqquﬂ?Z@VIﬁN@Qﬁ\‘i

e AnuAuRusuuLdLdan (Complex Relationship) tuA ulusirdluism

D4 D5 D6 D7 D8 Inausniflugluvumiunsdils aali

o o rdl =< o & 1 = AJ | o o
= ﬁfmmuwuﬁwmemuiuwﬂu@mmummmmq (propeller) nu

wlwirmfanatnanteniiludas (IR D4) 2993m01U (Object-Material Relationship)

o o oAl =3 o s ] dl dl [~ o o
- mmmu‘wuﬁmmemu‘iuwﬂuﬂmwummmmq (propeller)  nu

wlwiAdaneeateniduilown (85 D5,) 1999RQ1iu (Object-Problem Relationship)

o o rdl =< o Ly 1 dJ dl | an o
= mmmmwuﬁ‘wmemuiu‘wﬂu@mwu\muﬂummrﬁ; (NB) D52) nu

wlwirmfaneenateiiilunanszny (J5 D5,) 1894711R1IU (Cause-Effect Relationship)

- anuduiusiuaastanlwirdedatsdaiudgw @R D5,) My
wlwimfanadnadsmidunisudifym @R D7)  vesifyuidu  (Problem-Solution
. . o/ o e—dl dl =X o L8 ] dl dJ
Relationship) wazANNdNNUsIlanIzianzasasll Ruaasdenluirdesneuilsgaduiloym
(blade missing cavitation-erosion  corrosion WAz cracking iR D5,) funTuiAiian
aenanilaniilulszinnaesitaesniai@as (build-up welding Uag butt welding TulR D7,)

gasiloyuntiu (Problem-Solution Relationship) ™

13 o el v wx ad . T as
ANNANTUEIANzas wanslidulfansluununan 3.6 isedauluimiduiusdasaaelif D7,
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o

- panuduiusiuaasisnuiadedeuilsdafuilogw @R D5,) M
wlwiAanasraienduldsnistiuduiloyun (JR D6) aaviloymtdiu (Problem-Confirmation

Relationship)

o

- panuduiusiuaasisniadedeuilsiaduilogwn @R D5,) My
wlwiAdanadraiandudsnistiudunisudtloym @5 D8) aaatloywntiu (Problem solved

- Confirmation Relationship)

o rd‘ =& o s 1 dl dJ aa 1 o =

- AHANNUSNwana DN WAt 19nilatadudtnisden ludnsse

wuuuile Aa naEan (welding Tuils D7,) Aunlwirianadanilsniduiagasfilszney
(base metal ua filler metal Tufif D7,) a9938n19sgandiiluniai@en (Procedure-Material

Relationship)

'
| =<

- AnuduiusLdnedan wiAasnaviletadunszuaunns (R D6

o a

waz 85 D7,) fudnulwiamdidunszuaunissield @R D7, uwaz TR D8) 1e9nIzLAUNNG

A (Process - next Process Relationship)™

o o rall =® o 'S ] dl d‘ [~ . .
= m’mmuwuﬁ‘wmemu‘lumuﬂmwmsmLﬂuﬂtym (cavitation-
. A . . aa o o oAl ! P !
erosion %78 corrosion Uag cracking WA D5,) Aunluirdanatinanianidlunansenusia
a1 (cracking wag blade missing luiif D5, wuiu) Afaaniloywiiiis (Effect - next Effect

Relationship)15

% o rd‘ =2 o c 1 =£I dJ ?:/ ac |
= ﬁqqmmiﬂwuﬁmLL@@QQQNTuWﬂu@ﬂqQVuQBHQLﬂusﬂum@uQﬁﬂqﬁ\sﬁ@NLLUU
il (cutting grinding  welding  cold straightening  hot straightening luil# D7,) fiu
wlwimndudunerdanisdensall (grinding  welding  polishing  stress relief heat

treatment TWHF D7, 1) 199dunaunautiu (Procedure - next Procedure Relationship)

16

14 v o uy ad, mao s ey o o
uanaliiulifannzluunugan: ARulwimiduiug

15 v oy ad . C oo oo as an
uanaliiuliannzluunugan 3.5 3.7, 3.8: wsednanlwimiduiustesaeasdin D5 -D5, uaz 7 D7, D6, D8

16 v G Yo = a4 o e o o aa aa
LL@GIQI‘WL'WHiﬂLQWWﬁluLLNqu'ﬂ 3.5 imradnan luiAdduRusdaaaa9ts D5.-D5, wag R D7,
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% o rdl =2 o & 1 dl dl aa IS o
- AnuANAusNuansDenTuAlad 1anileaa L‘]ju"Jﬁﬂ”l??;luEIu‘]jﬂ&m']

(chemical composition 1uiif D6) AunTwiAdBnatwmianiudanasdilsznan (base

metal luHB D7,) YBINFLTDN (Problem-Confirmation - Procedure-Material Relationship)17

aila lwasetenlusimidunusees (Sub-Concept Network) Aanuansbdlu

H v 1
wunn 3 Tunnanuon 2 teawanulwimiieneeend 8 rsedneten (W7 3.1

a

1 v
- 3.8) WauansANdNTus Ifetednauasaniu w3 wsethe Ae Tuuaunin 3.5

WHUART 3.7 wazwnu)An 3.8 Uszneudeamonudniusuuududeundmen ety 3

a

v 1
199 Taedl 2 49usndnfiu Ae 499 D5,— D5,  na1aAe ANNANAUS I TanTaeszwdellA D5,

- D5, - D6 WAy D5,- D5, — D7, waz D5, - D5, - D8 dnluwiimiaesanvnaasilyun (35

o o

D5,) duuslen i luirmdnasiiymvisenansznu (5 D5,) wdadnwusTaelddauTusipl

aNa

paenstiuduilyun (15 D6) Tuunundn 3.7 Taefidnisauduius luaneazimaoiy
AwiuslasanuiuiAdnesanvnaesilym @8 D5,) ludwlwimbestlymvdenanseny
({5 D5,) udoduiuslenlUdiniuimdneswufaesilym (85 D7,) Tuunugiin 35 uas

annulwirdesamegpesiloyun (6 D5,) duiuslashldwlwimbesilymvdenanseny

({5 D5,) wdndnAuslaslifanlwimisasnstiudunisuiiloym (18 D8) Tuunugiin 3.8

|

a aa (%3 o o [ %4 4 le d‘ aa

wnundves AANTunAUANAUs (Wunan 1) dailunmiagsonaesiis

pine ] dpuANusuetels  LATataNTuANENAUS (UNURT2) TesauuTuiamd
:// v o 1 %3 d o [ %4 o 1 le d' o r?/ |

anuald uay insatinanluiAddANNUsEas (WWunan 3) Teuenuluimiianuseanidy

A | P o o Y 1 o =
8 Lﬁ?@"ﬂ’]ﬂﬁl‘ﬂﬂLW@LL@@Q@Q'\N@NWM&@@&’N?@L"]u@\‘i@ﬂ LL@@\?VL;ﬂ,u ANANUIN U

17 < a . C e oo as as s
uwansdiulfianzluunugin 3.7 et anluimiduiustenaeln D5 -D5, uay JA D6 uazluuau)iin 3.6 1ATe

dentuimiduiustanedin D7,
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unn 4
Qs 4
N5z NIRANN

Tuunil  aznamdaRaananlunistdszanadwiiludunisdssunadnd 7
dszgnaldaaananisdszunadmiiiuuilusziy (Systematic Searches) 494 Cabré (1999)

! dl dyd 1% dl =KX o o v KX v o c d’l %
siaanuni 3 Tuuniasdsenaudandas n19aAng NITUUNNABHAANNLLBAIAU LAZNIT

o

Tunndayadnit

NSAIANS

9
¥ [ =R o o

TuwrnienunwaasTiunndayadnwiaueg fupdsdays aleudindsdays

al

dudpgavresuanineilsyanadninsedugninin wazaluimiduiusiduaiouwmnui

q

WIaAND1NNI  N9ASANIT (Term Extraction ¥7a Term Excerption) "udaiuqaEusiuaes

al

o

susssuvsananNalun Inszanadnyt  nsheAniiilutasaasninaunsean AN Nsia

TpnuaunsnlunisiimazinisldniwenizFesweddni Insedaudninasisng

al

4 2 P a sale) g - o o |
?QNVNLﬂuﬂ]um@umiﬂﬂlﬂ?ﬂﬁﬂNWQLmﬂ?WiﬂmLﬂ'ﬂ"\:ﬁﬂﬂq‘]ﬂqLL@:ﬁ‘ﬂﬂﬂq Aty “Concordance”

w . Y e o A A A ) P~ Y
WAy “Collocation Test” LIMNANUNUN I@IﬂLﬂuLﬂ?@QN@V]nuLL?QVJuLQ@’]LL@gﬂJﬂq’]llgﬂmﬂ\'i

Tunisineuivdeyasnuauninresndsdeya

o o

Tuneinuiuimidniug  Janrintsracadnsilduuonednsiunudoganii

o A A= a - o ) o v o
aniAsaaiuazIeLnresFeaAn Inednsnzianndeyausdiulundsdayanazde-
v = Y ¥ o oo o o P g ~
yag198e soniainefienanny Awedunaldluumn 3 wiludumeull filssunaazia
Anvinnannadadayananysal wraidunistszuoadmiaannimsouwnuassnsiani g Ly

Tun13@e4197309n19m399 10N IUANTBAAUN LLATTULE

o o

=KX o & o ¥ IS o a 1o G| c A
mimﬂwwmnﬂmmmﬂ@ Auaninnsinatsuam laiudnyt Ae 1) Ban-

'S a e a 2 4' o [ o aa
IUNABNNITUATIEULTUN (Context) LATUUINABIAT  2) NANNUA WTsasATALAY

o

NBULATNATBIANALNYERAUTZAN LAY 3) UANINUITIBIANNADAARESwWTLIN TI-

o o o

fdl v v
AN UENaF913

%

1 @ o e—dl =KX o 2'/ d’l dl o a o
aenelsfin  Anslaunannnishedniiluduneuil  WethuBauieuniy

o o o o

o oy py <L = «o £y = v =
NIuiATdNAusRaE9 1 Tl A TUIUNUIBELLAN danarina N ndasuulasasulu-

[
o o [ ol A ¥

AUANTUETNS insnznisheAniRnuguNandeyanlniuavanysnindt souviasiugn-

a9
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v

o 1 dl | My a ¥ dl A ¥ o
bEUTIANN °) mﬂummﬁm VLanmmnmmmﬂwmﬁuﬂuﬁu\imﬂm\mu (@ﬂﬁ‘giﬂ’]@ﬂ‘um

a

dl ! :I/ u/ai g % % v o o ¢ =KX o @A
L°Iiﬂ‘3°ﬁ’]fy) WU AenlAnanannLan nnsainluiAldunusiaznisnsAnsiiiunanssy
1y

a A o o 1o
‘1/]Lﬂﬂﬂ@ﬂuLL@tﬂ'ﬁ%qﬂrJU@ﬂuvm

a

Tupeusazudninneiing ) lunishsdnianadsdeyalunistszasadnd

P , o A a AN Ao X
Liﬂﬂﬂ’]ﬁ‘ﬁlifmﬁnﬂmhﬂmu‘@LﬂHﬂZL@TuV}u Nm\?mﬂiﬂu

U %

1411594 Win Concordance (Version 2.0) U3HN2aAa9daNa A&

$18N19ANNNDTRIAN (Frequency List) iva@neAaeaniaannd 100 Anaull™ Tneaen

'
°o AaA o | o c A

wanIzAMRAnEn I “dag” iudwiiTediuniliaesdn tnaendaiugiunacnFuecy
Annndszanadniuaznluwimiduiuinaineld  dsnganldfnndium 23 An fail

'
Ao

= = o o @ o %
AN 2: ANNAIBIANAEINTANENINTUANYT 8

AN pnidn | Andhudenns

propeller 1451 1.746
blade 500 0.602
propellers 437 0.526
welding 370 0.445
pitch 362 0.436
repair 277 0.333
shaft 247 0.297
blades 241 0.290
bronze 230 0.277
surface 191 0.230
stress 185 0.223
hub 160 0.193
metal 149 0.179
pressure 143 0172

18 . Ly L o DL L . . o
neuat Aaud 100 Aawld 18 “Aiivinazdudne® anuau 23 A1 Fadudnadauiieans Wameudulszuaadneii

dang unluiriduiusidszanos 50-60 At Ashifaaiingasaaudiainds 100 A



edge 143 0.172
section 141 0.171
inspection 141 0.171
diameter 131 0.158
test 124 0.149
material 122 0.147
roughness 113 0.136
straightening 107 0.129
repairs 101 0.122

2519978n13AMAAARY (Al Words Collocation) @814

a

'
A o 0 o

ATNHNULANA
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siaxn 1 lsunsd CU Collocation Test (Version 2.0) Uszaaandadaya waz

(p >.005) TneilgAn-

afis Dunning’s Log Likelihood uaziaanAiilszan 2 mandnanin “dnaz’ fudnwivise

1 ¥ 1
dounilaresdind Tnaendenugiunnfresdusrunauwazniuimiduiugna¥ely  dsng

A lfA1szannn 32 An

o

AN

1799 3: AINDYBNAILTEAN 2 A1 NAANSNINTWANY TS

ANMiEd ATy

71 ANUARNT AT 2 ANNAAIT 2 |AanuEAnLlszan (p>.005)
dye 23 penetrant 26 22 293.67663
penetrant 26 testing 22 21 277.85368
cavitation 17 erosion 21 16 215.34158
reference 27 Line 36 19 203.00053
base 22 metal 58 18 179.82215
cold 26 straightening 58 18 168.6127
hot 26 straightening 58 17 155.65907
surface 39 roughness 50 18 153.43563
pressure 29 Face 30 15 150.83816
filler 18 metal 58 15 150.05554
trailing 16 edge 52 13 131.36954
leading 14 edge 52 12 123.75606
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suction 23 face 30 12 119.21698
edge 52 modification 30 13 105.84341
manganese 14 bronze 60 " 105.67796
visual 9 inspection 34 8 90.719957
suction 23 side 22 9 88.208588
bent 14 blades 26 8 82.894154
stress 17 relief 6 6 81.947593
mn 14 bronze 60 9 79.801973
heat 16 treatment 13 7 79.336916
skew 16 angle 30 8 77147143
aluminum 7 bronze 60 7 75.975717
aluminium 11 bronze 60 8 74107774
al 14 bronze 60 8 67.901667
blade 110 thickness 22 9 56.873487
pressure 29 side 22 6 48.730789
blade 110 width 9 6 46.044893
pitch 34 Line 36 6 40.027393
blade 110 surface 39 8 37.670818
propeller 206 blade 110 11 23.036135
propeller 206 material 32 6 19.699958

siax 14 lsunsn CU Collocation Test (Version 2.0) Uszanandsdaya uas

af1emenigAntszan 3 A1 IneldA1ds “n-words Frequency” waznauumANNDNAAAT-

dszan 3 Al 7 139 3 pfadueenesn  antufidenAlszan 3 AMnRANanIW “dnas”

13
o A

dudnsivizedounieresdndd  Tnsendeiugiuanuizesdiszuauasnluimidniugm

(%
o

a519l3  dsnganlddndszannn 10 An Asil
cold straitening process
dye penetrant testing

edge modification technique
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fluorescent penetrant testing
highly skewed propeller
nickel aluminum bronze
pitch of propeller

restoration of bent

stress corrosion cracking

tip of blade

~ a o A o o o é’ | I3
ANDIAINNTINAAAELAZANLTEAN 2 A1 WAz 3 ANl iwinnuinng

N @ o o & | sy et - , . 3 -
NansoANduAnT sz AUl neunldinusiau ] W’Q’]ﬁ‘mquﬂiﬂ WAN13 LELN o

o

= L Ny o = A - ~ = o \
AIMHD (Frequency Criteria) H10ATANLN AD ANVNLANIZLTDIUUN °'| ’ﬂ’]@ﬂ?’]ﬂ{]ium@ﬂﬂ@iﬂ
o e

UpavFenln wenveviiy AARANDAY Aealdnanindludnwy (Term Candidate) 18

(Person, 1998: 123)

o

d v o o . . i L w e e
Waldsanisanpeauazatdszansing o AlAnanwazidudnd Tdann
o Y U = '8 v :’/ v o = [ o/
pasdayalnanislszanasisllsunsuaannamasuantiu TRIRaN e LA AN I
Gl ] o 6 o o rall % 2 Ay [ ] a A o o 6 o o &
wisatnanlwimiduiuinaseld  wudnidedainees 3 nsal Aa 1) AnsflunTuiamidusiug
1 dj 1 o o/ o 6 o/ o/ 6 o/ o ] =l
dounile ldtlsnglusenisdn 2) Ansflunluieidniugiuanlusenisunedau Jgtluuy
(Formation) ANy AR FENANALAIANTI 1 weld surface fiU surface welding %38
U9dauaesAnLseanliwidensu 1y suction face U suction side  #ay 3) A1luseng

dounile litang Tunluiamidniug

v
Tudusiaunassasigaidnaninaasaasdudne annisldllsunss win

v 1 1
Concordance AuyAinuang (Target ltem %38 Keyword) viaiiiluaiainsenisaimen

o &

v
wazAtsranuazAnvianuiuimlduiug  (ialugtiennadiazwynal 1w fixed pitch

o

propeller Ua¥ fixed pitch propellers wazlugildnusantienasdniivizaniilszanalanmis

209ANWY LU FPP waz fixed pitch prop wuwsu)  InseaduiazAiiands Word Search

yraNaransm11ullNA4Y Advance Word Search 91493 liVBALWIA 1) A1uauAsaiALIn-
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wnnglsnguedsdeya  2) Adhunnafaludeyanainuanevieniaiesludayalade-

o %

= Y ° > o a o A | o 4
HAUW IMNANITRHAUIU 32 1A 3) AtIuneRag um@u@m\ﬂimq DINTNU

1 ¥
o =

1 a 1 o o i’/ [~3 a Y G o dld 1 [ o e a
dufindoniuale o nateass fenanarsanlidualszannidnaninindudniiiing
- o o > pRp 2 o = ) o -
1AN  wAY 4) 1ILIUN (Context) anNANHNT AN MNNsNNANE FaNA NN

1 1 ¥
RANIUNLTLNTE Person (1998) dAnthzavzaatszanmils <) asiludnd festelld

1. § “a” ¥90 “an” (Indefinite Article) W wsalufiAmimiwule

'
a o 3

INIZBAAN DN AnYTua N30 18989 lle (Generic Reference) lulsiinannnng

AeTa189 lauAlAALATEYINTIY (Pearson, 1998: 128-130)

2. Adtydneninnenim (Linguistic Signal) WAyt (Pearson, 1998:

o

130-134) m‘ﬁ
is/are (often, also, generally, usually, sometimes) called + “ANA"
is/are (often, also, generally, usually, sometimes) known as + “AWi”
e.g. + “AWA"

the term + “AWA”

o

é’ I3 ' dll ¢ “ ”
UANANU ANN m%q‘lummwmmmﬂ?:mm (“...n)

3. Hdauaasafanuviaaasunauluwiddaasdny  Tedaulug)ldansean

“is” 1138 “can be defined” yniszlumszudedninuatieuuesdndt (Pearson, 1998:89-

92)

UANAMNNIINAITTUNLELUN  Cabré (1999) M lnausinsiatsunAnIaiTR

o

o dl = o dl | o I8 dy
YDIALALINTDAIUTZANNTIUANS A9

1. Adszanndauina laauiladusiwniy (Base Word) wazlgquasng

\T4 dye penetrant testing 11 ultrasonic testing (4w

2. Adszandldannsounsnubaniwvizanle o Tusendwanszauls

W% built up welding lH@1150uNTNAN91 “the” L1 built up the welding 16
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3. Alszaunliaursadndquasnaliinaan lnauiaaesnn sz an e
\iu static balancing @aunsaiRnANaeneLily accurate static balancing W g TaLRN

ANvEneunTnIzudnaAndszaniilu static accurate balancing 16

o A A o Ao e o a

4. AAEYTRANLUTTANARANNMNNEWMNaRT (Synonym) @1N1TDLNUT

Auld W cutting @MNNTOUNUNSAYY cropping TaRa@eIAMNNEenNNIFAvTeIaNTaLluaNT
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Armada's Technology & Advantages of Propeller Cleaning

L‘ﬂ@m Propeller roughness and power lost;
Propeller roughness measurement
Lm@'ﬁim http://www.armadahull.com/proparticle.htm
ACENE Armada System, Inc
http://www.armadahull.com
Lﬂuu?ﬁw-‘immmqﬂmaiﬁqmwm:mmﬁqﬁmmﬂuﬁﬂiﬁfﬂlﬁﬁﬁ
Sedden ladszyFadden
Sufilneuns A.A. 1990
ATUIUAN 1,237
NHEILUG ‘ﬁ@gm;m*ﬁ Lﬂumim;ﬂLﬁ@mmnmﬁﬁwm British Ship Research
Association WaTLNAIMNNINITINIIUEY Stone Manganese Marine
EIv G P-02
4

T2309/103A

&
LN

oA
LURANTIHN

v '
RLNEILLNG

Economics of Propeller Policies
Propeller roughness and power lost;
Propeller roughness comparator gauges

http://www.armadahull.com/proparticle2.htm

Armada System, Inc

http://www.armadahull.com

a o o o o o A o A 919;
L‘ﬂull'i“]ﬂ"V]@Wﬂuqﬂ‘ﬂqﬂﬂim‘ﬂ’]V’]’]’]M@Zﬂ’]ﬁm’)L‘J“ﬂLL@%IU@ﬂﬁ‘L?‘ﬂlmuq

|
=l

Tssyaad e
A.A. 1999

1,844
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fayagail na1adenisdszsiiunansildnmn 3 nal Iag British Ship

WHNEILAR)
Research Association

F A P-03

{‘iﬁlfaﬁlm/i@ﬂgj@ Causes and Control of Propeller Hub Cracking

L‘ﬂ‘ﬂm Hub cracking caused by excessive heating; Improper fit of key
in key way; Improper fit of shaft and hub tapers; Residual
casting stresses

WAERAN http://www.purgit.com/propell.html
http://www.purgit.com/propellershaft.html

;;’J:LNFJLLW?' Purgit Emission Controls, Inc
http://purgit.com
Lﬂuﬁﬁmﬁiﬁﬁmimu@ummqumﬁ?mum&ﬂﬁuﬂimﬁm

Feddau L.L. Walker, Jr. (§idiengoylusnsieiesiuuazludnaie)

Fuimauns Tdddaya

AUILAN 2,947

UNELUR) %’mﬂmmﬁ a¢/lu Shipyard Links 23 Purgit S lddayaifieatug Se

U4 P-04

?ﬁlﬂﬁlm/%yj@ History and Design of Propellers: Part 1

L‘ﬂ@m Propeller engineering development (screw propeller)

Lmzv'ﬁim http://www.boatbuilding.com/content/propellers/index.html
http:/www/boatbuilding.com/content/propellers/page2.html

éLNHLL‘W’i Aeromarine Research

http://www.aeromarineresearch.com
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NLTEININ tunnel boat

Jim Russell (AAan3iAsasnauaziATasiiu)

A.A. 1997-2001

1,288

ﬁmﬂﬂ‘qmﬁ 'ﬂgjslu Powerboat & Tunnel Boat Articles & Publication
2189 Aeromarine Research wazaad Boatbuilding Community fingl

Boatbuilding iuiiulasinliaauisuniseanuuuuaza¥eEaian

P-05

&
LUAUN

Hydrex Underwater Technology Monthly Magazine

In Cape Town - a Fallen Thruster Propeller

Blade Runner

Propeller Care *

Propeller Polishing

Propeller Cropping - Portland Port Proves Its Worth

Propeller Cropping in Estonia

Speedy Solution to an Ice Cold Problem

Corrosion *

Propeller Main Engines *

Propeller Polishing: Why, how and when? *

Quick and Effective Propeller Repairs

New York, New York

Fast Intervention Stops Propeller from Further Causing Damage

Propeller repair situations;
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o4 4 A 4 .
Knowledge for propeller repair: TaLTANNHATEINNILABNAY (¥)

http://www.hydrex.be/MAG

files/Mag85-01.htm

http://www.hydrex.be/MAG

files/Mag77-02.htm

http://www.hydrex.be/MAG

files/Mag76-02.htm

http://www.hydrex.be/MAG

files/Mag76-03.htm

http://www.hydrex.be/MAG

files/Mag74-02.htm

http://www.hydrex.be/MAG

files/Mag66-01.htm

http://www.hydrex.be/MAG

files/Mag63-01.htm

http://www.hydrex.be/MAG

files/Mag62-03.htm

http://www.hydrex.be/MAG

files/Mag60-03.htm

http://www.hydrex.be/MAG

files/Mag59-02.htm

http://www.hydrex.be/MAG

files/Mag54-02.htm

http://www.hydrex.be/MAG

files/Mag52-03.htm

http://www.hydrex.be/MAG

files/MagSep-03.htm

Hydrex NV-Belgium

http://www.hydrex.be

a o ooy a ) ° 4 a 3 o o 8
dutssmniinisnadentingzamunsia Inalfinalulaglsin

(underwater technology)

|
A oA

Tdsvymadiaeu

al

A9UAN A.A. 1998 - LNBLU A.A. 2002

6,497

U
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pIvataningeTaAunzialsiuuamn

dayagnil atflu Monthly Magazine 984 Hydrex @aiiluanuunging
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T8 303/103A

Propellers - The Basic

e Explanation of terms/variables related to (power-boat) propellers
UURINHN http://powerboat.about.com/library/weekly/aa031801/a.htm
http://powerboat.about.com/library/weekly/aa031801/b.htm
LEI N ABOUT.COM
http://about.com
dwdvlasnduasednadeyaEerine o nefiduognnyluGeiu v
A oo . o o o e da
TR Rainer Halonen ({LTEINT1ELTDLANLLLNITENAN power-boat)
JURLEIELNG A.A. 2001
RNUIUAN 795
U dy [~1 U v dy U o = 1
‘VINWELWZ} ‘umﬂa‘qmu Lﬂumﬂummgmmmm@ﬂmmu‘@ LLﬁliu‘]_l’Nlﬁl'ﬂu"’*]Z
d' U o A @ al'd 1 1 Z’/ =® o ] o I
FNETANNLLTALANLLLINLIENIT power-boat 111141 ANRARAIUAINARIN
a v = o e—aglj Y o
ARNLAL (Qmmmmmmmiﬂizmmwmu Iumm@@ﬂ)
NG P-07
4

T9303/103A

&
LUAUN

oA
LUANTINN

v '
FLNEILLNG

Some Notes on Controllable Pitch Propeller
Advantage, efficiency, maneuvering and basic technique of
controllable Pitch Propeller

http://kastenmarine.com/CPprops.htm

Kasten Marine Design, Inc

http://kastenmarine.com/index.htm

Ao Ao dl , ~ A @
Lﬂull'ﬂ“];‘l’VW]fl“]_]@ﬂﬂLLUUL?@LL@ﬁ@"Juﬂ?Zﬂ@U’H@\‘]L?ﬂ (TﬁﬁlLﬂquLﬁ‘@L@ﬂ>

Michael Kasten (E;J’:fi’ﬂm\‘l‘]_l??ﬁ/w Kasten Marine Design LLﬂzélﬁﬁludlﬁ

ezdl 4 o s = 3 all %
ﬁ’)"lﬂ\lgLﬁ‘@\‘]ﬂW’i@’i%‘lLLZQ:?‘]_I”I’J:\ﬁ‘ﬂEW L3R L@ﬂ‘V]'&’i’]\‘i‘ﬂWﬂT@ﬂx)
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FUNHEUNT 28 April 2001
ANUIUAN 2,028
ZEEN! %Hm;mﬁ @gjslu Avrticle on Boat Design & Boat Building 189

\ =< o o ' v
Kasten Marine %QNUV]F"IQ’]NIMF‘W')’WNEL?@\?@W\? ] TuAunsaanuuy

v = = < all 1 =® dl £ I
LAZATINNGD (IﬂEIL'ﬁW’]ZL?@L@ﬂ) AMNTLRAIRNNRNIDIENDFIN | WA

smnaedluang Huscunadnwiilisnaanly

794 P-08
%'ﬂﬁ?m/ﬂ’f’agﬂ An Introduction to Propeller Repair
LA Propeller repair of 3 blades (boat) propeller;

Variables measurement of 3 blades (boat) propeller e.i. pitch,
rake, tracking, and diameter;
How a propeller works

WURINHN http://www.rundquist.com/intro_repair.htm

http://www.rundquist.com/how_change pitch.htm

http://www.rundquist.com/how_check_ pitch.htm

http://www.rundquist.com/how_grind finish prop.htm

http://www.rundquist.com/how_hub replace.htm

http://www.rundquist.com/how_pb replaced.htm

http://www.rundquist.com/how_pitch prop.htm

http://www.rundquist.com/how_prop works.htm

http://www.rundquist.com/how_rakes.htm

http://www.rundquist.com/how_welding_props.htm

http://www.rundquist.com/how_terms.htm

AR Rundquist Propeller Tools, Inc
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http://www.rundquist.com
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U4 P-09

%%H@ Marine Auxiliary Machinery

4 , -

TRLTA Propeller and Propulsion (1% 7)

AN Controllable-pitch propeller; Important variables and parts of the
propeller; Propeller materials; Propeller maintenance; Propeller
method of repair

WIARINN Marine Engineering Series: Marine Auxiliary Machinery (Sixth
Edition)

ACENE Butterworth & Co. (Publication) Ltd.

Publish and reprinted by Keelung Book Co., Taiwan, The
Republic of China

ToRiaen D.W. Smith (Principal Surveyor, Bureau Veritas)

Aumaung A.A. 1984

ATUIUAN 4,286
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NNELTR
P P-10
?ﬁﬂﬁmﬂ@ Ship Design
Se309-1 Line Design (‘uwﬁ' 2)
Lﬁﬂm-1 Conventional Propeller Arrangement;
Problems of Design in broad, shallow-draught ships;
Propeller Clearances;
%ﬂﬁlmQ Some Unconventional Propulsion Arrangement (‘1_|1/1‘17'1I 4)
LﬁﬂuW—Z Rudder Propeller;
Overlapping Propellers;
Contra-rotating Propellers;
Controllable-pitch Propellers
me‘ﬁlm Ship Design for Efficiency & Economy (Second Edition)
AT, Butterworth-Heinemann
%'ﬂé’ﬁﬂu H. Scheekluth and V. Bertram
AuTeung p.A. 1998
ATUIUAN 2,810
VNIEILB) Laﬂﬂ%‘m&@m’]L@lW’]xLﬁ‘ﬂM’]ﬁLﬁﬂfﬁ@\‘] andaunsiadaies
94 P-11
%@%@H@ Introduction to Marine Engineering
%ﬂﬁ;m Shafting and Propeller (‘U‘mﬁ 11)
L‘ﬂ‘ﬂm Propeller components; Propeller mounting; Controllable-pitch

propeller; cavitaion; Propeller maintenance
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Lm@'\‘l‘ﬁlm Introduction to Marine Engineering (Second Edition)

AR Butterworth-Heinemann Ltd

?ﬂlmgl,d?;lu D.A. Taylor

A euns A.A. 1990

ATUILAN 881

RGNV Lﬁfaﬂ%’mﬂ@mmwmﬁ@mﬁLﬁ'm%’m andeumiiateies

4 P-12

%'ﬂ"i"ﬂsﬂ@ Marine Auxiliary Machinery

%@G‘:m The Propeller Shaft (‘1_|‘Vl‘17‘1| 8)

L‘ﬁ‘ﬂm Fixed pitch propellers; Method of mounting propellers; Keyed
propellers; Keyless propellers; Pilgrim nut method; The SKF
system; Controllable pitch propeller; Gear and Clutches

l,m@'\iﬁlm Marine Auxiliary Machinery (Seventh Edition)

AT, Butterworth-Heinemann

%'ﬂéﬁﬂu H.D. McGeorge

AuTeung A.A. 1995

ATUIUAN 2,264

VNIEILB) Laﬂﬂﬂaf@uﬁu’]L@Wﬁ:ﬁL‘ﬂ@MﬁﬁLﬁmﬁm andaunsiadaies

94 P-13

%'ﬂﬁﬁlm/ﬁ@yj@ Ship Construction (1_|‘Vl17'll 21)

L‘ﬂ@m Controllable pitch propellers; Shrouded propellers

AT Ship Construction (Forth Edition)

v '
AN

Butterworth-Heinemann
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%ﬂéfﬂu D.J. Eyres
TURN LIS A.A. 1994
ATUIUAN 472
a 9 d’l’ dl d' 1 dl o v dll
VNELUR LANTRHANRNITLIUBUININEITD] [AINTAUN/NVIUDLIDY
794 P-14
4 . .
TRLTDI Basic Ship Theory
%ﬂ%’mﬂ@ Powering of Ships: General Principles (Un# 11)
e The screw propeller; special types of propellers; Alternative means

of propulsion; Momentum theory applied to the screw propeller;

The blade element approach; Interaction between the ship and

Propeller
WURINHN Basic Ship Theory: Volume 2 (Third Edition)
;;’J:LNEILLWE' Longman Scientific & Technical
%'ﬂﬁ:iﬁﬂu K.J. Rawson and E.C. Tupper
FUN LIS A.A. 1993
RTUIUAN 3,953
4 e - P P o o 3
WHNEILIAR) WANTAYANUANITLUBUININEITDY AINTALN/NIUBLTDY
994 P-15
4 4 o
TALTAN/UDYA Propeller
e Maintenance of the propeller: Propeller damage; Inspection of

blades; Propeller repair; Fall of guard ring; clearance
measurement; Inspection of stern tube seal

1 dl 1 v v
LURINHN TdanunrnAurn 14
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k7 ! ] % 4

HLeIung Tadgunsamum la

dl ¥ 1 % 4

ToHiTe Tdaunsndumls

s dl 1 1 % 4

TUNHEULNT TdarunsnAum s

ATUIAN 1,672

UNEILI] nastayatal launainiaansiniieusitunisamatenluangise
wunzia Inefludrmnieresinsmineaiunisdandausing < 18458
a = all all o 1 o [ % = i‘ M v AII 2
BunzLa Wieumaneaiunistentingeludnsie aeldldszyinunls - 13

794 P-16

%’a"ﬂ'mﬂ@ Ship Screw Propellers Manufacturing Tolerance

T304 Shipbuilding - Ship Screw Propeller - Manufacturing Tolerances
Part 1: Propeller of Diameter Greater than 2.50 m (First Edition)

e ISO's definition of the use of equipments and methods of the
manufacturing tolerances for ship screw propeller of a diameter
Greater than 2.50 m

WURINHN International Organization for Standardization (ISO)

;:JLNEILL‘Wi' Kobelco: Technical Standard of Propeller Repair

A o ' A oo

TAKLULIL Iuizu%’ﬂ%wﬂu

TN UNT ISO: 15 A9unAN A.A. 1981; Kobelco: 25 uanAN A.A. 1995

ATUIUAN 2,362

UNELIR) 131 Kobelco iflufsnanansdeyanes 1S0 gaillilwanans
1ls2neaUN178 L5 (TR9 Technical Standard of Propeller Repair

4 P-17

Guidance for Repairing Marine Propellers
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L‘ﬂ'ﬂﬂﬁ Repairing procedure/reconditioning of propellers by welding

Lm@'\i‘ﬁlm Rules and Regulations for the Construction and Classification of
Steel Ships of Nippon Kaiji Kyokai (NK)

;;’J:LBJFJLLW? Kobelco: Technical Standard of Propeller Repair

dedden ladszydedden

Fufiieung NK: wejAaneu A.A. 1983; Kobelco: 25 §WanAN A.A. 1995

ANUIUAN 6,016

EGUIVT 131 Kobelco HIugsuianansdayanes NK m‘ﬁ%ﬁlumﬂmi
ﬂ?xﬂ’ﬂ‘l_m’]'i’m_liulfém Technical Standard of Propeller Repair

A P-18

%@ﬁ;m/ifm;l]@ Det norske Veritas Guidance Manual for Inspection and Repair
Of Bronze Propeller

Lﬂﬂm Methods and guidance for inspection and repair work of new and
used bronze propellers within the frames of the DNV Rules

Lmdﬁm Det norske Veritas (DNV) Classification Notes No. 4.1

;:JLNEILL‘Wi' Kobelco: Technical Standard of Propeller Repair

Fadden TadszaFadden

Tuieuns DNV: gaAx A.A. 1991; Kobelco: 25 §UNAN A.A. 1995

ANUIUAN 5,147

UNELIR) 174N Kobelco tHugsnianansteyared DNV qmﬁifﬂumﬂma
ﬂ@zﬂﬂ‘]_lﬂ’w@muﬁ?lm Technical Standard of Propeller Repair

A P-19

Copper Alloys: Casting for Propellers
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(Part 2, Chapter9, Section1)

L‘ﬁ‘ﬂm Manufacture and testing requirements for castings for fixed pitch
and controllable pitch propellers in copper alloys

meﬁlm Lloyd's Register of Shipping (LRS) Rules and Regulations for the
Manufacture, Testing and Materials

;;’J:LNEILLWE' Kobelco: Technical Standard of Propeller Repair

Fedduu TadszyfedTa

TN LRS: §un31AN A.A. 1998; Kobelco: 25 121AN A.A. 1995

ANUIUAN 3,440

UNELUR) 135 Kobelco lugmuianansdayared LRS ﬁmﬁiﬂumﬂmw
ﬂizﬂﬂummumﬁlm Technical Standard of Propeller Repair
atins1sfi7 Kobelco Mianansredt] a.a. 1984 dafludiundilaidaian
Filszunadniiagldiananssiuaiiuuesd] A.A. 1998 unu

A P-20

dedavdeya Propellers (Part 5, Chapter 7, Section 1-4)

Lﬂ@m Plans and particulars; Materials; Design; Fitting of propellers

Lmz\i\‘lﬁlm Lloyd's Register of Shipping (LRS) Rules and Regulations for the
Main and Auxiliary Machinery

E:J:LNF;ILLWi‘ Kobelco: Technical Standard of Propeller Repair

Fadden TadszaFadden

HuTmeuns LRS: 4n31AN A.A. 1998; Kobelco: 25 §121AN A.A. 1995

ATUIUAN 1,646

UNELI] 131 Kobelco iluffzamiananstesaues LRS geiflluanans

1l32nauNN9aLTNIFY Technical Standard of Propeller Repair
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atin913Am Kobelco Manansuasil a.A. 1984 daifludniuniludaiau

Filszunadniiasldiananssiuaiiuuesd] a.A. 1998 unu

794 P-21

{‘iﬁlfaﬁlm/i@ﬂgj@ Cast Copper Alloys for Propellers (Section 9, C)

L‘ﬂ‘ﬂm Cast copper alloys for the manufacture of propellers, propeller
blades and propeller bosses

Lma'\‘l‘ﬁlm Germanischer Lloyd (GL) Rules and Regulations

éLNHLL‘W’i Kobelco: Technical Standard of Propeller Repair

Sedden ladszyFedden

ST GL: ldarunsnAumlé; Kobelco: 25 fuanmn A.A. 1995

ATUIUAN 2,015

RGN 131 Kobelco Hlugauianansdayanes GL sqmﬂiﬂumﬂma?
ﬂizﬂ@‘l_lﬂ’l'i'a‘l_liulﬁlﬂx‘l Technical Standard of Propeller Repair
dulalfuaneeaziBpunasiivnassdeyals

994 P-22

%ﬂﬁlm/ﬁ@yj@ Guidance Manual for Bronze and Stainless Steel Propeller
Castings

L‘ﬂ'ﬂm Material, inspection, welding, straightening and repitching of
bronze and stainless steel propellers

Lma'ﬁim American Bureau of Shipping (ABS)

ﬁLNHLL‘Wi Kobelco: Technical Standard of Propeller Repair

Sedden ladszaFedden

ABS: A.A. 1984: Kobelco: 25 5491AN A.A. 1995
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ATUIUAN 4,037

UNELI] 131 Kobeloo luffmananansdayasns ABS gaillsluanans
ﬂ?:ﬂﬂﬂﬂﬁ?@ﬂ?ulﬁ:m Technical Standard of Propeller Repair

U4 P-23

?ﬁfaﬁ;m/%’mﬂ@ Technical Standards of Propeller Repair

L‘ﬂfﬂm Outline of repairing for damage propeller; (3%id: P-23-Outline)
Examination and report for damage propeller; (3%i4: P-23-Examination)
Kind and method of repair; (s9%@&: P-23-kind)
Repair scope for conventional propeller; (3%i@: P-23-Conventional)
Repair scope for highly-skewed propeller; (3%id: P-23-Highly)
Welding repair for damaged parts; (3914 P-23-Welding)
Restoration of bent blades by hot straightening;  (3%i@: P-23-Hot)
Restoration of bent blades by cold straightening;  (3%i&: P-23-Cold)
Super-polishing for blades; (39&: P-23-Super)
Edge modification of propeller; (3vid: P-23-Edge)
Measurement and inspection of propeller; (39&: P-23-Measurement)
Repairing equipment and tools; (3%id: P-23-Tools)
Reference documents (3Vid: P-23-Appendix1-22)

WARRNN Technical Standard of Propeller Repair (1an#1717znaun19a19u)

BELNFJLLWE' Kobelco Marine Engineering Co., Ltd.

fafidau (s1dedTeruiuaad)

FuTeuns 25 §U2AN A.A. 1995

ATUIUAN 11,411

VNIELTR

o

¥ aall o a o . . . o o
ABHATAU AN 1AEILITEN Kobelco Marine Engineering 87N/ U84
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b

dszmadgiyu weldilugiielunistnausuFesnisnaadeanludns e

al

= ¥

wunzia g deuuaznsaufianansia 3 Tuneu (designed,

checked and approved)

A P-24

?ﬁfaﬁ;m/%’mﬂ@ CLT Propeller: Test and Market Results

L‘ﬂ@m Performance improvement by means of a CLT propeller

LLM@'\‘I‘VIIJJ’] The Motor Ship: The Marine Technology Magazine,
UNL/Sistemar Supplement (11 11-12)

éLNHLL‘W’j Cumulus Business Media, Surrey, U.K.

fﬂlmgl,d?;lu Hans-J Hollstein (Cargill International Geneva)

Fufleuns WEAAN"E ALA. 1995

ANUIUAN 1,377

MNNELUG) -

9974 P-25

%ﬂﬁflm/ﬁ?@yj@ Divers Face Grimm Damage

lﬁfm‘m Underwater repair of a four-bladed propeller and a nine-bladed
grimm wheel

Lmz\i\‘lﬁlm The Motor Ship: The Marine Technology Magazine,
Ship Repair (M1 24)

AR Cumulus Business Media, Surrey, U.K.

%@ﬁjﬁw Paul Doughty

AuTmeuns furAN A.A. 1996

547
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NNELTR -

P P-26

?ﬁﬂﬁlm/ﬁmﬂ@ Turning in Different Directions

L‘ﬁ@m The system and efficiency of twin contra-rotating propellers
Lma'ﬁim The Motor Ship: The Marine Technology Magazine (111 18, 20)
ACEINE Cumulus Business Media, Surrey, U.K.

%@]éﬂdﬂu Colin Sowman

AT meuns WOHNAN A.A. 1996

ANUIUAN 709

VNIELR -

F A pP-27

%@ﬁ@xﬁ/ﬁmﬂ@ Double the Props: Half the Problem

lﬁﬂﬂm The development and advantages of two propellers on one shaft
Lmdﬁm The Motor Ship: The Marine Technology Magazine (W1 47-48)
AR Cumulus Business Media, Surrey, U.K.

Fadden TadszaFadden

s AAIAN A.F. 1996

ANUIUAN 889

VNIELR -

A P-28

%@G‘;m/i@zﬂ@ Lips Marks a First in Prop and Fin Combination

L‘ﬂﬂﬂﬁ Advantages of Lips Efficiency Rudder for twin screw propeller
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Lm@'\‘l‘ﬁlu’] The Motor Ship: The Marine Technology Magazine (M1 102-103)

éLNHLL‘er Cumulus Business Media, Surrey, U.K.

?ﬂlmgl,df;lu Svein Olav Halstensen

Fufleuns WEAANTE A.A. 2001

ANUIUAN 860

MNNELUG) -

4 P-29

%'ﬂﬁ;m/"]’f’ag@ Ringed Propellers Set for Comeback

l,{l‘ﬂm The design and advantage of ringed propeller

Lm@'\i‘ﬁlm The Motor Ship: The Marine Technology Magazine (M1 95-96)

;;’J:LBJFJLLW? Cumulus Business Media, Surrey, U.K.

%'ﬂﬁ:il,df;lu Paul Van Dyck, Mark Langdon

TuTeun AAIAN A.A. 2002

ANUIUAN 1,077

MNELUG -

a4 P-30

?ﬁﬂf‘ém/%yj@ Propeller (Part 1, Chapter 2, Section6)

L‘ﬂ'ﬂm Regulation apply to screw propeller and vane wheels

meﬁm Germanischer Lloyd (GL) Rules and Programs for Seagoing Ship
Technology: Machinery Installations

ﬁLNHLL‘Wi Germanischer Lloyd (GL) Classification of Ships

Sedden ladszaFedden

AT meuns A.A. 1992
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ATUIUAN 2,860

UNELI] Hayaqeil afluganszdaaundasen

F A P-31

{‘iﬁlfaﬁlm/i@ﬂgj@ Propeller (Section C, Chapter 3)

L‘ﬂ‘ﬂm Regulation apply to maximum anticipated propeller thrust and
normal service conditions

meﬁ.m Registro Italian o Navale Group (RINA) Rules and Programs
for the Construction and classification of ships: Main Propulsion
Shafting and Propellers

;;’J:LNFJLLW?' Registro Italian o Navale Group (RINA) Classification of Ships

Sedden ladszyFedden

AT meuns A.A. 1999

ANUIUAN 2,821

UNELI6] faxatad agfluglanszdaaundnsen

T4 P-32

%@ﬁlm/ﬁﬂyj@ Propellers (Part D, 7)

L‘ﬁ'ﬂm Construction and strength; Force fitting of propellers; Tests

meﬁm Guidance for the Survey and Construction of Steel Ships of
Nippon Kaiji Kyokai (NK): Machinery Installation

BijNFJLLWi Nippon Kaiji Kyokai (NK) Classification of Ships (Class NK)

Sedden TadszyFadden

AT meuns A.A. 1998

ATUIUAN 1,045
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Subject Field

D1

Propeller
WP

92

General-Specific (GS)

Object-Material (OM)

Material

D4

Components
D3
Object—Prob/eWN%‘ opP
v’ Cause of Damages\\
D5,

______ — -
i Cause-Effect

\

-

Problem-Confirmation (PC)

Problem-|Solution (PS)

Inspection Repairing

Process-

%

(CE)

Problem solved-Confirmation (Ps-C)

Testing

next Process

(P-nP)

D6 D7,

— Y

-

,’/ Repair by Weldin

<
\\
\
9
]

WHUDAN 1: Aanlu

WlwiFiduius3eanisamadenludnsBaiiunsia w8 8

v &

15 D1: A duiusuealudnsdeiumIansau
15 D3: NN RusueadauLlsenavrealudnsise

6: ANANTNUTURIITNIA A IUANTED

)}

7
A D5,: AnuduiustasANdavnaaesludnse
1

)}

D
D

v o aal ] o =
D7,: Anudusiusrasisnistenludnsse

3R D7

a v o &

e MINZI9N uAAID R ANTIIANNANAUTIZUING

v &

AR

o

n

=

LARIDNNAYAN 2R9NTUAAEAN

WAPNDNT AN AN NN USURINA 7D

WAPNDNNA Y VRN T AT NAUE

1Fi

D8

v & a

- pnANRusIsTiavesludnsse
- AnudnusIasianaesludnsEe

- ANANRusI99s N mageuludngiEe

5,: ANANRUSIRsA IR ANAEETeslUdnIFe

7, AnuduiusaasnistenludnsGalaanisidio

o

n

o

AUNANAN



| Marine Engineering

Conventional Propeller <—|
& GS I Fixed Pitch Propeller
Highly Skewed Propeller \ " - " GS

Machinery
| Controllable Pitch Propeller |
Blade Thickness || GS

Pressure Face

Blade Root ishi
: WP / GS Polishing
Leading Edge Propeller Grinding
Trailing Edge Propeller Shaft

| Cold Straightening
| Stress Relief Heat Treatment |

| Hot Straightening
- Zﬁ&ase Metal
|—> Filler Metal

Welding
GS
Build-up Welding
Butt Welding

| Aluminium Bronze

C

D
| Residual Stress | - | Electrochemical Reaction |

A 4

h 4

Cavitation-Erosion |

PC

Bubbles '
Propeller Drawings | Visual Inspection | Dimensional Inspection |
|

Identification Mark

DIMENSIONS Mill Sheet | Dye Penetrant Testing | Ultrasonic Testing
| 9

D1 : Subject Field D2 : Types Fluorescent Penetrant Testing| Radiographic Testin

D3 : Components D4 : Material | Chemical Composition

D6 : Inspection D8 : Testing | Static Balancing |

D5, : Damages D5, : Cause of Damages

D7, : Repairing D7, : Repair by Welding . I:I :a Concept
RELATIONSHIPS WAUDHN 2:

WP : Whole-Part GS : General-Specific CE : Cause-Effect a v s o o : a Dimension
OM : Object-Material OP : Object-Problem PM : Procedure-Material Lﬂ‘i’ﬂ‘ﬂqﬂﬂtuﬂﬁuﬂuwuﬁ O

PS : Problem-Solution PC: Problem-Confirmation Ps-C: Problem solved-Confirmation ——» : a Relationship Direction
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s

WHUARN 3 iAsareNTuNAUANNUSdaY

'
o o

WHUAET 3 8 Usznaudaauamuninuimiduiusdausine o 8 dou liun ununiin 3.1-3.8

= | o o aa = Y o = o o &
FeugneaantanATat N AT IULHWNET 2 19l ialaas IFuD A NANN WS I8

al

1 o %

nlwiAdsing o) aadaan nieniiAesunaanduius luwsazdau Teaiinnldluntedne-

Al “wTwiAddusiug asstiunndeyadwiilessuiuddny  wnugiirsadnauluiamg

elaeia 8 31 wienAasune Hevsialiil

WHUDRN 3.1: LrzadnenTwimiduRusdeseliA D1

| Marine Engineering |

GS l
L Machinery ]
GS l

| Propulsion

GSl

| Propeller

GS: General-Specific

o a gy o = ) o=l g A o 4
A1eBLNe: AdNFEesludnsiie (Propeller) luaanifeluGeseussiuindeutese
(Propulsion) @AY N §iadussduindeuedEe (Mldauan - wanainludng dsznauiudy

A o %

o | A4 o o 4 @y @ ol g &
ToUUTULARDULBILTAAIY LT LATANANTVAN LWATLTD Lﬂumu) Lﬂummmmqiwjmmim-

1 v '
=

o A . =< o A oA Ao A A o Ay o o ~

ANTLTA (Machmery) Gﬂ\?ﬂfJWNgL’i’mLm'ﬂWﬂ?Li@ (NHNMNLTRIATANANTNTIHATINLINUYLADGLTA
d‘ 1% dl [l all ¥ [ [ 4‘ = | rdl 1 a a ]

LL@zLﬂ?@\‘I@ﬂﬁ“ﬂ\lNLﬂﬂ')m@\‘iﬂuLLTQ%ULQ@@H%@\TL?@) L'ﬂuﬂq@mim’ﬂ%lu@qsﬂ’mmq')ﬂr]ﬂ??“m@-

iTadeNise (Marine Engineer)

o

WHUDRN 3.2: LrFadnenluimiduiustanuealin D2

Propeller

Gs |

| Fixed Pitch Propeller I
Gs |

Controllable Pitch Propeller

}

[ Conventional Propeller] [ Highly Skewed Propeller

GS: General-Specific
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A1esuNe: Tuansize (Propeller) wiawu 2 olin A ludnsiUSuAmTLs (Controllable Pitch

Propeller) wazluansnusuinndlals (Fixed Pitch Propeller) daluansnusunadladlan wik

dlu 2 1%ie Ae ludnsuuusssuAn (Conventional Propeller) wazludnsuuudalae (Highly

Skewed Propeller)

Y ARRFAEN
u

7 3.3: 1aradnean i AIdy

[

NuUseoaUaING D3

Propeller

WP |

y

Keyway

Propelier Hub
Yy
Pressure Face
Suction Face
WP: Whole-Part

o a o = = I dl )
ANREUNe: Tuangisa (Propeller) NadAUsenaungdn

A 4

Propeller Shaft

3

Leading Edge

Trailing Edge

o

AL

o

A 4

y

Blade Thickness

Blade Root

Blade Tip

a v o ! o A
NMNgdeININIIRIIateN lUANITe

Tudoundindald (Reachable Parts) Aa Anludns (Propeller Hub) f83an (Keyway) Lwan-

luang (Propeller Shaft) TuAuwIanm (Pressure Face) sl‘]_l6'?1/’1‘%1,1,?\‘1@ﬂ (Suction Face) 1au-

11984910 (Leading Edge) 2aumnaasly (Trailing Edge) Tauly (Blade Root) tanelu

(Blade Tip) LAZAHNULN b (Propeller Thickness)

LNUNN
u

7 3.4 1Aradnan i ALTAY

o

NufeingIa9Nm D4

Propeller

OM

:

Aluminium Bronze

OM: Object-Material

!

Manganese Bronze

AnaBLNe: danlanzuan (Alloy) NldvinTudnse (Propeller) Whunzia wiu 2 48a Ae

azgRiHaN-Usawud (Aluminium Bronze) Az uxan1ia-usaud (Manganese Bronze)
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o

WRUDATN 3.5: iATadnnluimiduiustias109iF D5, - 5, uazlin D7,

l Propeller I
oP|
| Impact l | Residual Stress | I Electrochemical Reaction | I Bubbles l
LCE CE CE CE

v v
| Bending of Bladel -0 Cracking E-nE Corrosion | Cavitation-Erosion |
i : E-nE
A
Blade Missing PS PS PS RS

PS :I Cutting I
P-nP|

v Polishing

Cold Straightening [ Hot Straightening I

Welding

P-nP{

l Stress Relief Heat Treatment |

OP: Object-Problem CE: Cause-Effect E-nE: Effect-next Effect
PS: Problem-Solution P-nP: Procedure-next Procedure
ANBALNE:

({F D5, - 5,) anvnaasaN@aaniiaiuludnsisa (Propeller) Hagf 4 1sznng Aia 1a9-

Ugny (Impact) arnanaueniitauludng  usaAuanAe (Residual Stress) 1asianludng

Uffsenlnfnial  (Electrochemical Reaction) #ifiarudanludng LAZNEIRNA
v 1 ]
(Bubbles) Tuurnujiseniudanludng watenzannnsueninuludng a1anili

ludnsi@eunels 3 wuy Ae ludese (Bending of Blade) luifinsaa’a (Cracking) vira’lu-
#n (Blade Missing) 1§ @auanauidusningaesianludng ananliludnsaiinsasiinvise
Tungalufianainls nisiandauiiiulngg (Cavitation-Erosion) MiAaINWas@INIA 994919

n1syndeu (Corrosion) 2asludnsifinandiseaillndn anavinliludnainsesinn g

fnseaFngnaufienanililuinlfiduiu

({7 D7,) 33nsdenludnsinevdn o uda Negaeauuy e d1ludavefiazsieldids “dnly”
wsidnlusin visedsasing wireuialudnsgninndau (ynseunazsragniansewiuing) A

v , A
'%Wﬂ\‘isﬁ‘m\l‘l:m&l “NIgLiaN”
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n3ealutil wiadunnsdninaldaanudau (Hot Straightening) Aungdntag il ldaanudan

(Cold Straightening) ausagjiudnludinsenntiasetnels  deunis@ien (Welding) ludns
A o e A v o & o ' =R A o A , & A
ariinaninodt Ae onsesf1aviTasesdansaulianviraluiniiesdonzenly Aaunsnides
daululnslidesdinly Weaudias sy ludnusaseendenna lidusesFounauazimon  wadn

¥ & A o Y P ¥ o . A a A o
saeFnanvraluinvineannueudnnn Aazdesdinly (Cutting) wileldnaiideuny wan
a o o ~ - , A \ 9 A ¥ o
Roseluliduyguizey e dudouluinndanse PAIANNNNITON  AZFRINIINNT

| ¥ v v ¥
\Aeszlu (Grinding) seed@en IR URLFaLIANEBNATY 29uT991N3dR (Polishing) THNLER

= = ¥
bTEITILUEIIMIE

iasarnnissanazimanluang inliiaaNAuanAsludanaesludnsunau ailuges

(% |
o I~

FIURAUIBINITLLNDAAAINNLALU (Stress Relief Heat Treatment) 149a1nsAYIalTaN a0

o d‘ dl 3| 1 o ?;/ dd‘ o = |dd” a dl
wanannIsfaLaznIsmaniiuntsdaniaavaniiu Tunsinluaesludansine s NNuEaN

23U3LINIIZNNIAANTAUIL fazfiasin videviaRgsslundadn ausgiuan wiuianignin

nsan  daulunsdinludnsidavnannnenisidnueuly Aanisasndslueen wadana

= = X ' o | o = a a o o
\weanwanvzald Auegiuaninnisdenluans wisedsz@nsnmlunisldanuludnssalyl

o

WHUDAN 3.6: irsatnanlwimidniusten1esiia D7,

GS PM
Butt Welding Base Metal
[]

Build-up Welding

......... O .

]
! ]
I i PS i PC-PM:!
.. et o C-PM;
i b ; : :
Cavitation-Erosion} - iCrackingE i Blade Missing i i Chemical Composition E
Corrosion
GS: General-Specific PS: Problem-Solution
PM: Procedure-Material PC-PM: Problem-Confirmation — Procedure-Material

A1eBUNe: nndendenludns udadlu 2 uwuy Ae ns@eunen (Build-up Welding) WA
4 44 ade e A e X~

nMs@aNse (Butt Welding) Tenisiiannanarldlunsiinludnsinisinnsausesivuiia vise

lusin (Blade Missing) Lz ly viralulseadnudnmiuianldldanudnldan  dau

o : ~alg o C 9 a .2 oA
natenfeas ldlunsainludinmallreudreann Tdldmastsnmeeuluwingis  visalle
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Tuisesd1ainanluiBasinadiniannaay (Lsnadilunuindiaay) denilEsessnlulay

P lanzaandulndundense

1 1 1 4 1
Tunsmendasludng laddnavimaunaniisaiensa azilsznausag anTuanungndansin

v
o a A

1 1 1 1 v ] 1
Tnansmenuazianninuaandanalinfanmuing delun JanTueu

q

a
anzluans
v

(Base Metal) Lasidnninuuaeuidian A lavzadndan (Filler Metal) %4

q

ke D

N137A9IAUN
v
AUNANNIAN (Chemical Composition) aadianzludans ludumnennsiagas (Inspection)
nauBNdann avdoaliauimszyrtalansludnsiniulancuanttnle uazlananiis
1 2% dl v % o a 1 o £ 4 1 % dl
ag19lsting ialianunsanuasaaziaaanisteninlianzasld Wy aanuFeuildlu

~ o = = A o
N13DLLNDAAAINNLAL TDNTTLADN LA N AIALTON LT1F

o A o [ ¥

o ~ ¥ A » | o 6
winewe: Nluimbsedwinuasssaansauiduiiseidugnas “aalatan” unluieiain

o o o O

1FaU widANANAUSAIAas e UNR D7,

WHUDRN 3.7: LrFadnanlwimiduiustan1ealin D5, - 5, waziin D6

| Propeller |
oP|
| Impact J l Residual Stress | | Electrochemical Reaction | | Bubbles |
{CE CE CE CE
T 1 : |
i v
| Bending of Blade | I ﬂr_'a:king E:nC Corrosion | |Cavitation~Erosion |
i T ) ) E-nE ]
A
Blade Missing | : PC
[ Y I - PIC —_ —— ——— .J
PC| P :
v G v
Propelter Drawing I Visual Inspection] | Chemical Composition Dye Penetrant Testing I
Identification Mark PC-PMi Fluorescent Penetrant Testing
Mill Sheet | BaseMetal |
o -
OP: Object-Problem CE: Cause-Effect E-nE: Effect-next Effect

PC: Problem-Confirmation PC-PM: Problem-Confirmation — Procedure-Material
ANBALINE:

ATIAY WHUDAN 3.5 1AFed e luwimidnyiustesavii D5, - 5, uazlida D7,: (3R D5, - 5)

al d‘ a o o . = ] A
aRe9ANNAEeiafuluANsiTa (Propeller) Hag 4 Usznis Aa usatlens (Impact) Annnauan
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7lanludng  uwsaAuANANe (Residual Stress) 2e9danludns  dfjisenlwiieil (Electrochemical

o o

Reaction) Adaf anludns  wazWesaniA Bubbles) Tuﬁﬁ]‘ﬁwﬂf]ﬁ?mﬁufmmﬂuﬁm waatleny
anmenanilauludng anavalilusnn@eaneld 3 uy Ae luiimen (Bending of Blade) luiinsaadig
(Cracking) w38 luvin (Blade Missing) 16 daumnnudunnAnsaasianludng enamlifludnafinses’in
wiseluigalufanasinld  nisfansewdulngs (Cavitation-Erosion) fifinainlasannis mu%\‘imm-
n3au (Corrosion) m@ﬂuﬁmﬁﬁmmnﬂﬁﬁ?mmﬁ”l;vxlﬁﬁ aravnlifludnainsenin dedseanananad

anann lrlusin g

(WA D6) FEn1emaaludnsrieunisdeniaeudn o Heg 2 aH1e Ae NIIMIIAAELIENANS
(Documentation / Record) 6114 7| Mneadeeivludng uaznismsanisasseanudemie

AN 7]

enanslusnsfidndyigtenseddiduteyalunsden  dud  wouludns  (Propeller
Drawings) ¥13Aluans (Identification Mark) wazlufusasainlssanuduan (Mill Sheet)
daunnIngaanidessasmM@aneaedludng  sznaudeanisdunavizanisnamagfaee
wlan (Visual Inspection) uaznnsltinendonmaasaeing (Dye Penetrant Testing) 78013
IﬁﬁﬂﬂﬂW@T@Lmmuﬁmwma?w (Fluorescent Penetrant Testing) wisae¥afineslaifiu

o

v 1
TAAILANLAN

X Al o = @ = o o | = A oA |
UANIINU Iuﬂﬁ‘mmiﬂﬂﬂ HTRETI ﬂi@aﬂﬂmﬂ?@u LL@xm@\‘isﬁ@NImﬂﬂ’]TLT@NW@TTWT@Lm@mm@
:// Y 1 o [ v ! = . e % A
U HsﬁﬂﬂqqLﬂum@qmiqqﬁq@QuN@NWqQLﬂN (Chem|ca| Composmon) ﬂ@dqm@ﬂﬁ‘ﬂiﬂﬁﬂu—

o

qng (Base Metal)

o

winewn: Niwimbisedninuansdaansauduisadugnas “aaladan unluimdann

[ ¥
AU WANAMNANNUSAIAaFUNSTURA D6 T

dal o e A o rdl 2 « 9 5 [~ o rdl “90/ y o aa
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WHUDRN 3.8: LrFadnenluimiduiustanuealin D5, - 5, waziin D8

[ Propeller |
oP|
I Impact I I Residual Stress l | Electrochemical Reaction l I Bubbles |
ice CE CE P
|
| ]I v {
l Bending of Bladel I E-nE Cracking £-nC Corrosion | Cavitation-Erosion |
i E-nE I
Blade Missing Ps-C
Ps-Cl Ps-C] Ps-Cl ]
l Dimension Inspection | I Visual Inspection I l Static Balancing | Ultrasonic Testing
Radiographic Testing
Dye Penetrant Testing
Fluorescent Penetrant Testing
OP: Object-Problem CE: Cause-Effect E-nE: Effect-next Effect

Ps-C: Problem solved-Confirmation
ANBBUNE:

ANV UWHUDAN 3.5: iasetenuimiduiustiey 19l D5, - 5, uazdA D7,: (3R D5, - 5,)

= Aa o o A ~ &
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Reaction) Mfiarudanludng  uazwasainis Bubbles) luhanidjiseniudagludns usateny
anmaueniiauludng arannlfluanadevngls 3 wuu Ae luiinea(Bending of Blade) luiinsaa’in
(Cracking) Wsaluwin (Blade Missing) 1 daupanudunndaesdanludng enarilifludnafinsassin
wselungalufenainls  nisiandaudulngs (Cavitation-Erosion) MARAINNEIRINIA §9KTIIN98-
niau (Corrosion) 18¢ludnsiifinanufisenaillni aravililudnaiinses¥1n GednsesFrugnanui
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(R7 D8) Aanmmegevuludnsvaanisten Usnausae nsdmrauinaedludns (Dimension
Inspection) N13aauAUTlLANS (Static Balancing) wWA¥N19A9994aLIAINEINTBIT0LAINN
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7085196181598 (Radiographic Testing)
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marine engineering ExPir-01

5 D1: AnuduiusaaaizasludnszaiuAan fou AN

LA g M99 3.1 (ANARWIN 2)

lawasl -

Li5UN 1: As an introduction to marine engineering, we might reasonably begin by taking an overall

look at the ship. The various duties of a marine engineer all relate to the operation of the ship in a
safe, reliable, efficient and economic manner. [Introduction to Marine Engineering #1989 P-1 1]
131" 2: The divers performed the inspection on the five bladed propeller and being experienced
marine engineers, they had no problem recognising and reporting any possible problems spotted.
[P-05]
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WLAUAWY (Entry) Ae 1luyaains (Marine Engineer) Tuangden (Marine Engineering)

1%

DYABNE:

- Marine Engineering: The study of marine propulsion machinery and auxiliaries. This study

includes the invention, design, building, installation, operation, and repair of marine

engines and auxiliaries as fitted on board ship. [International Marine Dictionary]
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machinery ExPir-02

Q5 D1: A uduiusaegizasludnsizaiuAan oy AU

o o

IR NRUS m1919% 3.1 (ANARWIN )

lowasd: -

1i3UN1: Early wooden ships were subjected to heavy vibration, and iron hulls were needed to resist
the vibratory forces. With shaft and machinery below the waterline, stuffing boxes and transmissions
had to be developed to prevent leakage. [P-04]

1i3U% 2: The following is a simple illustration of why apparent slip should not be used to compare
performance of vessels with dissimilar propellers, yet having the same hull and machinery

characteristics. [P-09]
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= The main propulsion machinery installed will influence the machinery layout and determine
the equipment and auxiliaries installed. This will further determine the operational and
maintenance requirements for the ship and thus the knowledge required and the duties to
be performed by the marine engineer. [Introduction to Marine Engineering]

- Three principal types of machinery installation are to be found at sea today. The three
layouts involve the use of direct-coupled slow-speed diesel engines, medium-speed diesels
with a gearbox, and the steam turbine with a gearbox drive to the propeller. [Introduction to
Marine Engineering]
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propulsion ExPir-03

{5 D1: AnuduiusaaizesludnszaiuAan o AN

N IUAAIANUS MN19199 3.1 (AANLAN 2)

lowasd: -

13U 1: Archimedes (287-212 BC), the first scientist whose work had a lasting effect on ship
lpropulsion is credited with the invention of the screw. [P-04]

1/3U% 2: No serious damage was noted, however some maintenance work was required to ensure
that adequate propulsion would be maintained and any serious vibrations to the shaft would be
eliminated. [P-05]

1i3U% 3: The bulk of this section is devoted to the screw propeller, which is by far the most common

form of propulsion device. [P-14]
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- Components of Resistance and Propulsion: It is necessary to provide a propulsive device to
the ship through the water. It has been explained, that since the propulsion device interacts
on the resistance of the ship the two cannot be treated in isolation. ... In the following, it is
assumed that the propulsive device is a propeller. ... The force needed to propel the ship
which must be obtained from a reaction against the air, water or land, e.g. by causing a
stream of air or water to move in the opposite direction. The sailing ship uses air reaction.
Devices acting on water are paddle wheel, oar and screw propeller. Reaction on land is
used by the punt pole or the horse towing a barge. For general application, the land
reaction is not available and the naval architect must make the use of water or air. The
force acting on the ship arises from the rate of change of momentum induced in the fluid.
[Basic Ship Theory]
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propeller ExPir-04

R D1: AudNusaesiFzasludnsBaduAnansa

o

WATITANANANAUTENA D2 D3 D4 uav D5, AU

IR LS m19719% 3.1 (ANARWIN )

fawask: prop (ANEa); screw propeller

13UN 1: A propeller can be said to 'push' the hull through the water. [P-04]

151 2: Ship propellers may have three to six similar blades, the number being consistent with the
design requirements. [P-13]

1510 3: The propeller consists of a boss with several blades of helicoidal form attached to it. When
rotated it ‘screws’ or thrusts its way through the water by giving momentum to the column of water
passing through it. The thrust is transmitted along the shafting to the thrust block and finally to the
ship’s structure. [P-14]

151N 4: A propeller moves though the water in a similar manner as a mechanical screw moves
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forward through a piece of wood. The distance or forward motion depends mainly on the propeller
pitch - defined as how far the propeller moves in one complete revolution. [P-04]

151N 5: If we run at speeds other than that for which a Fixed Pitch Prop has been pitched, the
propeller is not being efficient, and we are wasting fuel. [P-07]

13U% 6: In cases of special type propellers, or in cases of screw propellers having blade sections of
unusual shape, the manufacturer, in addition to the required plans, shall submit to the Head Office

direct stress calculations similar to those described in 3. [P-31]

1%

DYABNE:

- Propeller: A propulsive device consisting of a boss of hub carrying radial blades from two
to four in number, the rear or driving faces of which form portions of an approximately
helical surface, the axis of which is the center line of the propeller shaft. Also called
screw propeller. The propeller is generally places at the after-end of the vessel.
[International Maritime Dictionary]

- The Propeller: A propeller turns the power delivered by the engine into thrust to drive the
vessel through the water. In propeller design, it is important to ensure that it drives the

vessel efficiently. [Boat Propeller & Propulsion Terminology]

a3snanwal: Propeller luginsniinliiiaussduaesize dsenavdsnuuazly Tnaluagludnme
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fixed pitch propeller ExPir-05

5 D2: puduiusrassinvesludnsise AU

LIRS M99 3.2 (AARWIN T)

lanail: FPP (Antie)

13U% 1: While it is true that a Fixed Pitch Propeller (FPP) can be more efficient than a Controllable

Pitch Propeller, it can only be so at one rpm and one load condition: that for which it was designed.
[P-07]

151 2: A solid fixed-pitch propeller is shown in Figure 11.5. Although usually described as

fixed, the pitch does vary with increasing radius from the boss. The pitch at any point is
fixed, however, and for calculation purposes a mean or average value is used. [P-11]

1i71% 3: The normal method of manufacture for a fixed pitch propeller, is to cast the blades integral

ith the boss and after inspection and marking, to machine the tapered bore and faces of the boss
before the blades are profiled by hand with reference to datum grooves cut in the surfaces or with
an electronically controlled profiling machine. [P-12]

15U 4: With the FPP system, once it is installed you have an unknown situation in terms of whether
the pitch is actually correct for your vessel, and you may need to factor in the added cost of an

entire haulout and re-pitching ceremony. [P-07]
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conventional propeller ExPir-06

5 D2: pnuduiusrassinvesludnsise AU

IR IS M99 3.2 (AARWIN 2)

lawasl: non-skewed propeller

1319 1: In order to facilitate the comparison of the ship performance with the original conventional
propeller and the CLT propeller it was agreed to carry out consecutive trials with both propellers with
the ship hull surface in the same conditions. [P-24]

13U% 2: Improvements over the conventional propeller performance arise from the enlargement of

the tail race and the thrust that can be produced by suitable shaping of the duct to offset the drag of

the shroud and its supports. [P-14]

1% ¥

1RyAEN9B:

- SLuL‘ﬂﬂm’ﬁ“ﬂﬂmmﬂmfﬁ’m%uﬁmauwuﬂ “DNV Guidance Manual for Inspection and Repair of
Bronze Propeller” (1a3a P-18) wudlaudsaiinvesludnsaanidi “Non-skewed Propellers”
il “Skewed Propellers” %4 Non-skewed Propeller Han®tueATaL Conventional Propeller
[f@aaey]

- A propeller is considered skewed, when the trailing edge forms an inward bow exceeding
10% of the blade width measured perpendicularly to the “trailing edge cord line”. [DNV
Guidance Manual: P-18]

m790anE0d Conventional Propeller %i7aun9A5af3en91 Non-skewed Propeller th 1luludnsize
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highly skewed propeller ExPir-07

5 D2: puduiusrassinvesludnsise AU

LA AU 19197 3.2 (MARWIN 2)

flawasl: high skew propeller ; skewed propeller

1510 1: Propeller clearances have increased over time due to vibration problems (more power

installed in lighter structures). High-skew propellers can somewhat counteract these problems since
the impulses from the blade sections at different radii reach the counter at different times, reducing

peaks. [P-10]

1i71% 2: The thickness of the highly skewed propeller blades is to comply with the following

requirements depending on the skew angle. [P-32]
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1yAEN9B:
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- A propeller is considered skewed, when the trailing edge forms an inward bow exceeding

10% of the blade width measured perpendicularly to the “trailing edge cord line”. [DNV
Guidance Manual: P-18]
BT wudqﬁmﬂ%ﬁwﬁ%\ﬂugﬂmem High Skew Propeller Waz Highly Skewed Propeller Tu
dnadaulndiasaiy lnegluuuusnwulusngm LazIANANITRIAN ANTAT T ANz dugLlunnd

209N U LN A1TURIANIANIATUIEDLAUNZIARAZLENA13152NBLNNT2UTLU9L3EKobelco

a390@nend Highly Skewed Propeller ¥38119m34115381n91 Skewed Propeller il < i luludnsize

o

= o -dll o 4 A a X =~ . )
MREUNNNIAN TUANTULLSTINANEAA LN AUAZ N AUNANAN AT UL U TR LAY <Eﬂ?;lnghly Skewed
o Y 2,/

=l ¥ b4 % v o 4 v dl
Propeller azfluduraumuiAdIm A UIaLTNNINNGFaEAs 10 189ANNNINNNIARIEUsIRIN

fudueasa (ArnnaannTanludelansly) Adureumniu

73
R o oA

gililsznav: gauln 3 NTunndwiiiessiuExPir-06

|
a

o ludnsuuviialAs [fiaeaiey]

o ludnsnfanueu [Bides Tunayms]

controllable pitch propeller ExPir-08

Q5 D2: Anuduiusressinvesludnsise AU

LA AU M99 3.2 (MARWIN 2)

lawail: CPP (Angia)

1i7U% 1: A correctly sized Controllable Pitch Propeller can be efficient at a wide rpm range, since
pitch can be adjusted to absorb all the power that the engine is capable of producing at nearly any
rpom. [P-07]

1i3U% 2: With a Controllable Pitch Propeller, you can make pitch adjustments to suits a wide variety

of conditions. [P-07]

1/3U% 3: Controllable Pitch Propellers These are propellers in which the blades are separately

mounted on the boss, and in which the pitch of the blades can be changed, and even reversed, by
means of a mechanism in the boss, whilst the propeller is running. The pitch is mechanically or
electromechanically adjusted to allow the engines' full power to be absorbed under different
conditions of operation. [P-13]

113U% 4: A controllable-pitch propeller is made up of a boss with separate blades mounted into it. An

internal mechanism enables the blades to be moved simultaneously through an arc to change the
pitch angle and therefore the pitch. [P-11]

151 5: Another suitable application of the CP_propeller is to ships which must operate
efficiently at two quite different loading conditions, e.g. the tug when towing or running free,

the trawler when trawling or when on passage to or from the fishing grounds. [P-14]
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pressure face ExPir-09

[5 D3: Anuduiusrasdiudsznauaasludnsise AU

IR IANAUS: m19197 3.3 (AANWIN 2)

llanwasl: pressure side

13U 1: As depicted in Figure 1.1, the critical area of a conventional propeller is defined as the
area of the pressure face of the blade between the fillet and 0.4R and starting at the leading edge
encompassing 80% of the chord length taken at OAR. [P-22]

/31N 2: When there are injurious surface defects at the pressure face, fatigue cracks are easy to
start and increase. [P-23-Outline]

1i5UN 3: Generally, the tensile stress generating on a propeller during navigation becomes greatest

near the thickest portion of the root of the blade on the pressure side. [P-17]
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suction face ExPir-10
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TR M19197 3.3 (MANWIN 7)

lawaid:  suction side

LiTUN 1: Zone B is the remaining area of the driving face between the root of the blade and the
radius 0.7 R and on the suction face the area between the blade root and the radius 0.7 R. [P-21]
/3L 2: Hence, roughness of the suction side exerts a great influence in propeller efficiency. [P-23-
Appendix 13]

1/71% 3: Suction faces of blade between leading edge and max. thickness line are considered as

important parts for polishing work. [P-23-Appendix 12]

1% v

iGN

- peusdr i lnannasdeneiusuntinaestnludnyin i ausana (Pressure) duANunaIzes
Inludns nezuatinvaliusawasidusuntintwldwinduiaziiasens (Suction) [ATseiEe
W 2: luAnsiFaLazN17e8nLLIL]
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- meazmaudn ludnsuyuaavisedieiu Waunsira et lunisiaGae dhludnsmyuly
neannile ludnsiuaziiuludnsyuas Swyuhinieiedie ludnsiuduludnsmuyude
TudnsdunuesiunewEanaumn (Face of Blade 139 Pressure Side) dausnuatnsadna

FenA1umnad (Back of Blade 1138 Suction Side) ¥aufiRuHNnauFanwaLN (Leading Edge)

daudnueuuileiFanaauniu (Traiing Edge) [AtsaiEaian 2: ludnsFauazniseanuul]
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leading edge ExPir-11

A5 D3: Anuduiusrasdaudsznavaesludnsise AU

LA AU M99 3.3 (AANLIN 2)

lowasd: -

151U 1: The leading edge of the blade is that edge which thrusts through the water when producing
ahead thrust and the other edge is termed the trailing edge. [P-14]

1i3U% 2: Similar erosion can occur on the face at the leading edge; this is due to a bad angle of flow,

and can be avoided by tilting the leading edge. [P-09]
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I LRGN

- Leading Edge: The lower edge of a propeller blade when the blade is in a horizontal
position and moving downward. With outward-turning screws, for a right-hand propeller it
lies on the starboard side and for a left-hand, to port. It can also be defined as the edge of
the blade, which first meets the water when a ship is moving ahead. [International Maritime
Dictionary]

J o A % il/ b2 £ % A o £ o A % o
- ma‘%‘wmmﬂu%ngmn'ma?mwuu WeunneineFasuninlunnaviaEe msh_lfaﬂ?mgublﬂ
A o :J/ [ o % % A o :// | o ¥

NNUND TU@ﬂiuu@:LﬂuIU@ﬂiMHuﬂQﬂ muuquiﬂmwwua 1U@ﬂiuuLﬂu1U@ﬂiMHusﬁﬁﬂ
TudnssdunueiunewEanaunin (Face of Blade 138 Pressure Side) dausnuatnsadna

iFanF1UUAY (Back of Blade %138 Suction Side) 1auARLTNAaLEuMaLL (Leading Edge)

dauanaeunileiFanueumN (Trailing Edge) [AtnseFaian 2: ludnsFauwaznisaantiuil]
- Leading Edge: The edge of the propeller nearest to the boat cuts through the water first,

starting at the hub it extends to the blade tip. [An Introduction to Propeller Repair: P-08]
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trailing edge ExPir-12

A5 D3: Anuduiusresdaudsznavaesludnsise AU

LA AU 19197 3.3 (MANWIN 2)

lanwasd: -

1i3L% 1: The leading edge of the blade is that edge which thrusts through the water when producing
ahead thrust and the other edge is termed the trailing edge. [P-14]
15U 2: In a real fluid, the very high velocities at the sharp trailing edge produce an unstable

situation in the viscous fluid due to shear stresses. [P-14]

U v a
dayadnag:
- meaznaudn ludnsuyuaavizedieiu Waunsia et linisia e dhludnsmyuly
I o ?/ G5 o v £ A o ?/ G5 o £
eannide ludnsiuaziiuludnsmyuann dwyuhinieiedia ludnsiuduludnsmyude
Tudnsdunueiuniewanaunin (Face of Blade 139 Pressure Side) dausinuatnsadna
FanAunas (Back of Blade %138 Suction Side) 1auWusinnauEanaautii (Leading Edge)

daudnaaunilaiFanuaumal (Trailing Edge) [AtAaiEaian 2: lUANTFauazn1eanuLL]

- Trailing Edge: The edge of the propeller farthest away from the boat where the water
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leaves the blade. [An Introduction to Propeller Repair: P-08]

n3snanwnl Trailing Edge A aauaasludnsfunsaiuduni Leading Edge slausitauluifaiunu
ludnsaudsdangluuugaeesludns Tadiniiuazeuiuinfinas aousiludnsuyuuasduinaouly

¥ 2
AWNNUN

173
o o

gtilsznau: gauf 5 AuiinAnsiidessiuExPir-09

5 SR
* gaumN [{I0T1ey / AT Tunayms

propeller hub ExPir-13

[5 D3: Auduiusrasdoutsznauaasludnsgise AU

LA AU 19197 3.3 (NANWIN 2)

lawasl: propeller boss

131" 1: The nature of the propeller blade is such that it tends to absorb the greater part of the
impact sustained by the propeller, and there is nothing in the literature of propeller design to indicate
that the propeller hub is ever considered vulnerable to damage from impact alone. [P-03]

151N 2: The bore of the propeller boss is tapered to fit the tail shaft and the propeller may be keyed
onto this shaft; a large locking nut is then fitted to secure the propeller on the shaft. [P-13]

151N 3: The decrease of flow speed is largest in the region close to the propeller hub, but also the

average water inflow speed over the propeller is reduced. [P-28]

RSN

- Propeller Boss: The central part of ship’s propeller from which the blades stand out. Also
called propeller hub. It is taper-bored for the reception of the propeller shaft, and is slotted
for the key. Itis forced home on the shaft and secured by means of the propeller locknut.
A recess is turned out on the forward face to allow for the fitting of a rubber ring to prevent
galvanic action. [International Maritime Dictionary]

- WwénsGelagundidl 3 vide 4 Tn Tnwantuunsiivaenaduiiedanfinaludng (Boss or
Hub) Sa@3endnludnaitiaidien (Solid Blade) mﬁﬁﬂnﬁmmﬂumuméu wAUNNIAATUEN
Fneadntin 9Gan9n ludnsszned (Build-up Blade) [Atnraikaisy 2: ludnsteuaznisenn
W]

- Hub: The center of the propeller that fits over the propeller shaft. [An Introduction to

Propeller Repair: P-08]

n3708n10s: Propeller Hub Aa dqunaneaasludnsBeandaluvesludnadnldsasiu  Propeller Hub
anavasilugunaaiuly viaeaduwuuluwsazlugniesald  Propeller Hub § azanndnimilas

(Taper) Wiumanludns uazlivensalugdanludnslindanamanludng  dwsuludnssfincPp

1w nalnlunisdfuyndnvesluazegluguludng
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keyway ExPir-14

5 D3: Auduiusaesdiudsznauaasludnsise AU

LA AU M99 3.3 (MANWIN 2)

lowasd: -

1i3L% 1: Identical slots are routed on the propeller shaft, and inside the propeller to make a 'keyway'.
[P-03]

151N 2: The conventional key and taper has however been under critical review due to a high
incidence of fretting or fatigue cracks near the forward end of the keyway in high-powered single
screw ships. [P-09]

1i5U% 3: The improper fit of the key in the keyways is always a real cause of hub cracking, and for
obvious reasons. If the propeller is forced over a key of improper size or one which does not fit
squarely into each keyway forces of a large order, will be applied to the hub bore. [P-03]

1i51% 4: For the conventional key and taper arrangement, keyways are milled in the shaft taper and
the key accommodated in the bore of the hub, by slots machined through. Ideally, the hub and
shaft tapers would be accurately matched and the hub would be stretched by being forced

past the point of fit on the shaft taper, by the propeller nut. [P-12]

1%

DUABNNE:
- Keyway: Slender rectangular slot broached into the interior of the hub. Helps to secure
propeller to the shaft and prevent rotational slipping on the shaft. [Boat Propeller &

Propulsion Terminology]
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n3snanwnl Keyway \usasluguludnsuazuwmanludng Seiluueidsenudnduldnes iieinas
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propeller shaft ExPir-15

TR D3: ANANRusuesdIulssnauaesludnsise AN

LA AU m19197 3.3 (MANWIN 2)

lawail: tail shatft

15U 1: The propeller shaft is tapered to match the taper inside the propeller. [P-03]

Li5UN 2: After final push-up, the propeller is to be secured by a nut on the propeller shaft . [P-31]
1i31% 3: The bore of the propeller boss is tapered to fit the tail shaft and the propeller may be keyed
onto this shaft; a large locking nut is then fitted to secure the propeller on the shaft. [P-13]

1i7L% 4: A large nut is fastened and locked in place on the end of the tailshaft: a cone is then bolted

over the end of the tailshaft to provide a smooth flow of water from the propeller. [P-11]

1%

DYABNE:

- Propeller Shaft: The aftermost section of shafting which carries the propeller. Also called
tail shaft or screw shaft. Owing to the severe stresses to which it is subjected, this shaft is
of larger diameter than the other shafting and, in order to eliminate the corrosive action of
salt water, it is partly cased with bronze sleeves. The afterend is tapered and finished off
with a screw thread for the propeller nut. The tapered part is fitted with a key to prevent the
screw from turning on the shaft. [International Maritime Dictionary]
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blade root ExPir-16

15 D3: Auduiusaasdoulsznauaasludnsgise AN

LA AU M99 3.3 (NANWIN 2)

lawasd: -

151N 1: Skewed propellers in general , all areas of a propeller blade where tension stresses exceed
the stresses in the blade root area are to be considered as zone A. [P-18]

15U 2: It is incorrect to refer CPP to such a propeller as a variable pitch propeller since virtually all
merchant ship propellers have a fixed pitch variation from blade root to blade tip. [P-13]

UHEILB): (Lﬁwﬁmqﬂﬁm} 1) Wuan ’Lw,@nmﬂfammmmﬁm%uﬁrmﬁumm“DNv Guidance Manual

for Inspection and Repair of Bronze Propeller” (dasa P-18) lautsludansuilaly (a Blade) aaniilu

a
o

daw 7 viselau (Zone) NNWN NG AU An TauA Mifudouans (Faine0.4) Tou B Midudou

o o o

na9 (5AD9 0.7) wazlau C (FrRna 1.0) Midudquuu

k7

R LRGN
- Blade Root: The thickest area of a propeller where the blade and the hub are jointed

together. [An Introduction to Propeller Repair: P-08]

n3snanwnl Blade Root An dauaasludnsFananiuauludns (5 wiaR saus 0 Datlszanns 0.4)

Aaifugaunnungaaesly

Root
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blade tip ExPir-17

15 D3: Anuduiusaasdiulsznauaasludnsgise AU

LA AU M99 3.3 (MANWIN 2)

lawasl -

1317 1: The broken blade tip needed to be cropped and then the opposite blade cropped to match,
creating balance. [P-05]
13U 2: Propellers are usually placed so that the gap between the upper blade tip and the

aterplane is roughly half the propeller diameter. [P-10]

a

LRGN

- findeesludng Aufusesnanalivivewitiadradludns ad Arumbsle vinsanngudnans
Tudnswinle Taasnndnuisszazaingudnansludnsfalaraludnseanidu 10 dow uazli
309101R 02R .1.0R Taedl R flusafaesludnstiy find o danely Ae 1.0 R sise
Anduanaly (Tip Pitch) geanazldwindufnd o4 Auuide 0.5 R [RafeiFeias 2: ludnsize
LAZNNTRBNLLL]

- Blade Tip: This is the farthest point that a propeller extends from the center of the hub to
the outer radius of the blade. [An Introduction to Propeller Repair: P-08]

- Blade Tip: Maximum reach of the blade from the center of the hub. Separates the leading

and trailing edges. [Boat Propeller & Propulsion Terminology]
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13U 1: As shown in the Fig 7-5, the blade thickness is measured perpendicular to the pitch line, i.e.
the blade thickness is defined as the distance from point A to B equal with Yoi and -Yui. [P-23-
Measurement]

1i31% 2: Back cavitation may be reduced by using finer blade sections, but blade thickness will
always be determined by the tensile strength of the blade material. [P-09]

1i71% 3: The application of this procedure is specified in the Table 4-1, considering the kind of
material and corresponding the blade thickness of distorted area. [P-23-Cold]

PHEILYB): ‘u?‘i_l‘wﬁl 1 L‘ﬂuﬁ;’ﬂ\w'ﬂ\m’]i‘ﬁ’]u’lmﬁﬁﬁ’]ﬁLmuﬁ']ﬂﬁmﬁﬂHﬂYoi Lay Yui %Q@ljm@jgﬂﬂi:ﬂ@uaq

Azt lam N NNNURILFUN F9T]

a3 aenaa:

- Thickness: The determination of the thicknesses of the propeller blades is a complex
problem. The blade is essentially a cantilever upon which are acting various forces. The
normal procedure is to calculate these forces, torque, thrust and centrifugal, and then
resolve them into a bending moment about the tip of the fillet. Given the mechanical
properties of the material, a limiting stress is decided upon and the thicknesses so
arranged that the stresses would not be exceeded at the full output of the machinery.
[Marine Auxiliary Machinery: P-09]

- Blade Thickness Fraction: Maximum blade design thickness as extend to the propeller
center line / propeller diameter. Blades must have enough thickness to achieve desired
sectional shape and provide sufficient strength under loading. Blades that are too thick

produce less propeller efficiency. [Boat Propeller & Propulsion Terminology]

n390anH0L: Blade Thickness A8 3veizinasendnafiuin lusuntinuasinundarasludnsda Aqanu-
D e d s e o - 4 d 4
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aluminium bronze ExPir-19
5 D4: pndniusaesianaesludnaise AU

LA AU 19197 3.4 (MANWIN 2)

lawasd:  aluminum bronze ; Al-bronze ; Ni-Al-bronze

1i5UN 1: In general, it is not necessary to apply a stress relieving treatment for Aluminium bronze
propellers after repairs, because this material has good resistance to stress corrosion cracking, but
the heat treatment is recommended for the large range welding at the pressure face. [P-23-Outline]
151" 2: In case of aluminium bronze casting, it has greater resistance against stress corrosion
cracks, and hence, the stress relieving annealing is given merely as a recommendation. [P-17]
1i3U% 3: There has been a tendency for the welding of Mn-bronze and Ni-Al-bronze that some of
oxide slugs and blow holes are easily formed. [P-23-Welding]

13U 4: The repair of small cracks, torn edges and erosion holes is usually carried out by
means of oxy-acetylene or electric-arc welding, the latter being the more satisfactory. A coated
aluminium-bronze or phosphor-bronze electrode is used, as it is not possible to arc-weld with
manganese bronze. [P-09]

/319 5: The high tensile brasses have now been largely superseded by aluminium bronzes. These

are given proprietary names but generally contain about 8-10% aluminium together with
manganese (10-12%), iron (2-3%), nickel (2-5%) and the balance mainly copper. These metals
have greater tensile strength, about 65 MN/m?” and corrosion resistance and lower specific gravity

than the high tensile brasses. [P-09]

1% v

1RLAENNB:

- Aluminum Bronze: An alloy which consist of copper with about 9% aluminum, and up to 5%

iron and nickel. Used for the manufacture of moderate size propellers, and also for die-cast
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propellers of small craft. It is particularly resistant to cavitation and erosion as well as to the

more normal types of corrosion. [International Maritime Dictionary]

- Ni-Al-bronze ninaandn ulansuanezgiiden-useud NHTNAaNINGIAIUMINiUM

Bronze (Al-Bronze) 6951A1  WuLAefiL Mn-Al-Bronze Miflulavznanazgfilun-usaud N

'
a

LENNNEAaNN91 Aluminium Bronze (Al-Bronze) figsNAN [émmmzy]

m3snan®0l Aluminium Bronze Wiulaugnaniilsznausanasunaiiudonlng exgiiflusuas

= [ ] a a [~ | 1 £ dJ o U dld 1
wuaniadudousasann wazidniavaswanidudowdes deinldidulavenanninunuseunss-
A4 (Tensile Strength) g4 waznumusianisiansauilulngs (Cavitation-Erosion) uazinsamu
(Corrosion) #1NN41 Manganese Bronze  fati flaqiiuasfianninludnsGalaalddas Aluminium
Bronze Gvaailavzdaunansases < ludnsndausing o i iuNi-Al-bronze ARTNRaNANNING

Aluminium Bronze §79NAN

a a PRV
®  AcQUUNN-UTRUT [HiTaNT1ny]

manganese bronze ExPir-20

15 D4: Audniusaasianaasludnsse AU

LA IS M99 3.4 (MARWIN 2)

flawatl: Mn-bronze ; Mn-brass ; high tensile brass ; NiMn-bronze

13U 1: For many years nearly all large propellers were of high tensile brass (often called

manganese bronze) of one formula or another. This is a copper-zinc alloy containing manganese,

aluminium, iron, tin and sometimes nickel, with tensile strengths in the range 40-50 MN/m”
depending on actual make-up. The high tensile brasses have now been largely superseded by
aluminium bronzes. [P-09]

13U 2: It is a well known fact that dezincification occurs in manganese bronze. [P-23-Outline]

1i3L% 3: In these circumstances, Mn-brass is liable to suffer stress-corrosion cracking in sea water,
owing to the co-joint action of these high internal stresses with a corrosive element in sea water. [P-
18]

1i7UN 4: As a general rule, ultrasonic testing of Mn-bronze and Ni-Mn-bronze is not feasible, due to

the high damping capacity of these materials. [P-18]

1%

DYABNE:

- Manganese Bronze: A non-ferrous alloy invented by Parsons, British engineer and scientist,

in which manganese is introduced as deoxidizing agent, increasing at the same time the
strength, ductility and homogeneity of the metal. It is used extensively for components

requiring great strength and corrosion resistance, such as propellers, rudders and rudder

fittings, stern bearings and stuffing boxes of wooden vessels, propeller blade bolts,
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sheathing of wooden hulls. The manganese bronze mixture used for manufacturing solid
propellers for moderate speed cargo vessels is composed of 58% copper, 39% zinc, 1%
iron, 1% manganese, 1% aluminum. [International Maritime Dictionary]

- 9% Aluminium Bronze [ |[][] Manganese Bronze sinaiflulansuaninusawsand (Tensile

Strength) g9 uaznusianisynsauaiansaulsd tae Aluminium Bronze HpnuasiiEnianie-
nW (Physical Property) 2aslanznauinusianisynsauiianansauliuinndiManganese

' U ‘é’ U ‘41 ° v 1 k% k2 dl
Bronze LLﬁlﬁﬂﬂﬁlugﬂﬂ’mﬂQW Manganese Bronze TN AT IATUNINI A8 [QL“I]‘E]QW]Q_,I]

'
3

- Ni-Mn-bronze #ungandn iWulanenauunaniila-usend ARTnNan1nI Manganese

Bronze (Mn-Bronze 9 Mn-Brass) §954AN [EJ;L%EI’J‘D']EQ]

ns3nanenl Manganese Bronze lulanenaninilsznausianasunafudiulug danzdifdudiusas
= a a [ [ 1 v :l/ :l/ v = = a = v
A9NN Lazuianila azgiillen wan udaudes suviauneaitenalsneudasAynTainiianas
Ao liiulaneuanffdaonunusiaussda Tensile Strength) 49 uaznusianisensauuaziansau g4
Aufleniin Manganese Bronze sinlifludanindautlsznavese wu ludnsie viewadede ud
41 Manganese Bronze aznusianisenseuLazinnsauliviasndn Aluminium Bronze U6l Manganese
Bronze ﬁﬁqmmuﬁﬁmqmﬂmw (Physical Property) yaalanzudunni 1 Manganese Bronze #aa
L o« i . - - .
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cracking ExPir-21

47 D5 ,: Audniusaesanui@evngaedludnaize AU

LA g 19197 3.5 (ANARWIN 2)

flawail: crack

15U 1: For weld repairs on the outer surface of the boss, and particularly for repairs between the
blade fillet areas, care should be exercised to avoid cracking due to thermal stresses in
connection with the welding. [P-18]

151N 2: Pitch reduction: This involves twisting the blades and can only be accurately done in a
orkshop as the blades need to be heated to prevent cracking . [P-05]

1i3L% 3: There are two main different reasons of cracking. The one is the crack caused by crush of
foreign substances and the other is by stress corrosion or corrosion fatigue. [P-23-Welding]

13U 4: As a general rule, when defects or cracks are found on a propeller, they should rather be

reconditioned either by chipping or by grinding in preference to having them reconditioned by
elding. [P-15]

1i3Uv 5: Experience has shown that cracks, no matter how small, that begin in an edge are

dangerous. Such a crack is an effective stress raiser, and should the propeller receive a blow, a
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large portion of the blade could be lost, where in the absence of the crack it would only have

been bent. It is important therefore to eliminate any edge cracks by a proper repair. [P-18]
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blade missing ExPir-22

A D5 ,: Anudniusaesanuid@emazedludnaze AN

IR LS M19719% 3.5 (NNARWIN )

lawail: broken blade

13U 1: If a large portion of the tip of a blade is missing (not usually exceeding one-third of the
hole), a precast section is often manufactured and then burnt on to the blade stump. [P-09]
1131 2: The four-bladed propeller had a diameter of 7900mm and the underwater inspection

revealed that part of blade C was missing. [P-05]

151N 3: Bent, cracked or broken propeller blades can seriously impair the progress of the ship and

at times bring it to a halt. [P-05]

1i5U9 4: The major type of damage to propellers is broken blades; when underway, if vibrations
occur suddenly in the stern and continue, it is probably because a blade of the propeller has
broken. [P-15]

151" 5: But a blade missing in short range near the tip will be replaced by a new piece cast with the
same metal in combination with welding process. [P-23-Outline]
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RSN
- Blade Missing: When a heavy impact is added to blades, it may be bent or broken off.
There can be a minor missing found around the tip area, and a fracture at the root of the
blade, which caused by corrosion fatigue. It is not recommended to repair the propeller of

which blade has been broken off at the root. [Kobelco’s Technical Standard of Propeller

Repair: P-23-Outline]




125

n350aNw0E Blade Missing WupaademefifaunludnsGe Watadanuiedausasluinmely vinlily
o = A U M v a o A %

Ansiduna (Balance) warFauaulildmndsnd luanainmenzussdznzanmeuenviaaudiues
Tavgnaniiudanuesludng Srludnsinfissndaneluldnu 1 Tu 3 aadly amnsodenlilaenig

4 e do X a 4 iua o da e wwa
Wanmaiududanenn1aulud wrdludnsnusnnlauinazdanlyls

]
=

* Ty [Hdeqniny]

'
a

o lusin [Faaaaay]

bending of blade ExPir-23

5 D5, AuANusIeIA @ TesluANsiTe AU

IR m1919% 3.5 (NNARWIN )

lawail: bent blade

1i7Un 1: Damage may vary from a slight deformation, as would arise from a glancing blow on a
submerged object, to severe bending or breaking away of portions of a blade, which may result from
a heavy impact, such as striking a dock wall or barge. [P-09]

13U% 2: Bent blades, particularly at the tips, should receive attention as soon as possible. [P-11]
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URLAEN9B:

- Bending of Blades: Bending is generally occurred by the crash of floating. In case of slight
impact, bending may be limited in short range at the tips or the thin edges of blades, and a
heavy impact causes the blades widely bent or might develop into fractures. [Kobelco’s

Technical Standard of Propeller Repair: P-23-Outline]
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cavitation-erosion ExPir-24
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IR U 19197 3.5 (NNARWIN 1)

lawail: cavitation

1/3U% 1: Cavitation erosion can eat into the propeller blade providing another cause of roughness
and non-optimal performance. [P-05]

1i3LM 2: There are several causes of propeller roughness in service which include electrochemical
action and cavitation erosion while the process causes are the finish of a new propeller, unskilled
repolishing and paint spatter or overspray during application. [P-01]

151N 3: It is essential that the contour of the ground depression is as smooth as possible so as not

to cause stress concentrations or to stimulate cavitation-erosion. [P-18]

1% v

1RLAENNB:

- Erosion: Itis reported that bubbles are produced in the vicinity of the blade surface by the

high revolution of the propeller. The bubbles are occurred by the cavitation phenomenon,
collapsing and giving impacts against the blade surface, which is partly damaged as pitting
or dimpling. [Kobelco’s Technical Standard of Propeller Repair: P-23-Outline]

- Cavitation: A phenomenon occurring under certain conditions during the rotation of a screw
propeller wherein air cavities are formed in contact with the propeller blades, reducing its
thrust, and thereby reducing propulsive efficiency. [International Maritime Dictionary]

- lwneiludnedneiurnaiiu ﬁmuﬁwmhﬁmw‘%ﬁGﬂﬂdﬁﬁmﬁﬁﬁq@,m Suction Face)
LLmﬁﬁuWNﬁ'ﬁ@&u %LﬁmLmﬂm“ﬂmﬁwﬁﬁﬂdﬁmmﬂmm?mmﬂ(Atmospheric Pressure)

mlARanesaIn1ATeLinaINIA viTeiiFendlngeannia (Cavitation) [ATmeEean 2: lu

ﬁ/ﬂ’il,diﬂl,l,@;'iﬂ']’iﬂﬂﬂl,m‘]_l]
- Cavitation: The formation and instantaneous collapse of innumerable tiny voids or cavities

within a liquid subjected to rapid and intense pressure change; Erosion: Destruction of

metal or other materials by the abrasive action of moving fluids, usually accelerated by
the presence of solid particles or matter of suspension. [Introduction to Physical
Metallurgy]

- Cavitation: Cavitation is a phenomena of water vaporizing or "boiling" due to the extreme
reduction of pressure on the back of the propeller blade. Many propellers partially
cavitate during normal operation, but excessive cavitation can result in metal erosion or
"cavitation burn" to the prop's blade surface. There are numerous causes of cavitation
such as incorrect matching of propeller style to application, incorrect pitch, physical
damage to the blade edges, etc. [Your Guide to Propeller Terminology]
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corrosion ExPir-25

HR D5, ANdNiusespaNde e zedludnsiEe AN

LIUTATANAUS M19799 3.5 (MARUWIN 1)

lawasd: -

1i3U% 1: Corrosion is a chemical or electro-chemical attack on the metal surface which may be

further increased if the sea-water is polluted. [P-09]

1i3U% 2: If conditions are not as intended, fatigue cracks can occur at the forward end of the keyway

and more serious fatigue cracks may result from fretting damage (or corrosion) particularly in high-

powered single screw ships. [P-12]

1i31% 3: It has since long been known that brass has a strong tendency to stress corrosion or self-

cracking. [P-18]

1i31% 4: Propeller materials have fundamentally good corrosion resistance. But propellers are

sometimes damaged seriously by corrosion, if either chemical compositions are not suitable or sea
ater is very much polluted. Itis a well known fact that dezincification occurs in manganese bronze.

[P-23-Outline]

151" 5: Corrosion of metals and alloys can correctly be considered to be a natural process. ... In

nature most metals are found in the form of various chemical compounds, called ores. For his own

purposes in construction and fabrication, Man transforms (puts in order) these ores into products of
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specific mechanical properties, such as steel. He does so by adding large amounts of energy in the
form of heat to separate the iron from the other elements it is bound to. As such, the manufacturing
process leads to an unstable "higher energy state" of iron. From that moment on, it will take any
opportunity to return to a more stable state. The iron atoms do this by "rusting" - they combine with
oxygen to form the stable compound, iron oxide. The corrosion process itself is electrochemical.

... Basically one just needs to know that atoms consist of a nucleus and orbiting electrons. It is these

electrons that play the trick in corrosion. [P-05]

¥ % a

DA

- Corrosion: Deterioration of metals due to oxidation or rusting. On iron and steel it is chiefly
due to action of carbonic acid contained in water and humid air. It is aggravated by the
salts present in sea water. Protection against corrosion usually involves a protective
coating, which keeps oxygen away from the metal surface. [International Maritime
Dictionary]

- Corrosion: The deterioration of a metal by chemical or electrochemical reaction with its
environment. [Introduction to Physical Metallurgy]
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LA IR U m1919% 3.5 (ANARWIN 2)

flawail:  electrochemical action; electro-chemical attack

13U 1: There are several causes of propeller roughness in service which include electrochemical
action and cavitation erosion while the process causes are the finish of a new propeller, unskilled
repolishing and paint spatter or overspray during application. [P-01]

1i3Uv 2: Corrosion is a chemical or electro-chemical attack on the metal surface which may be

further increased if the sea-water is polluted. [P-09]
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dayafn98s:

- The corrosion process itself is electrochemical. ... Basically one just needs to know that
atoms consist of a nucleus and orbiting electrons. It is these electrons that play the trick in
corrosion. In order to disrupt the man-made high-energy state, the metal atom has to get
rid of one or more electrons in its orbit. Certain requirements have to be fulfilled before this
can happen. As electrons are negatively charged, they have to flow from the area having
the tendency to dispose of electrons - called the anode - to an area that has a tendency to
attract electrons - called the cathode. Between these two areas of 'different electrical
potential', electricity must be able to flow. And to complete the circuit there has to be an
electrolyte - a liquid capable of conducting electricity - in contact with both the anode and
the cathode. Thus, there are four things that must be present for this type of corrosion to
occur: 1.Anode; 2.Cathode; 3.Conductor; 4. Electrolyte. ...The final and essential
requirement for corrosion to occur is the presence of, and contact with, a fluid containing
atoms or molecules (such as oxygen, salts, acids) that can take up and transport away the
electrons from the cathode. This fluid, the electrolyte, can be no more than the atmospheric
moisture that condenses on the surface. It can be in the form of rain, dew or simply humidity
in the air. In areas where industry and other sources emit acid gases into the atmosphere,
the condensed gases make the fluid even more aggressive at causing corrosion. This is
because the acids favour the uptake of electrons at the cathode. In coastal areas or
offshore environments, air-borne salts have a similar action. And of course, seawater is an
ideal corrosion fluid. It's at the anodic site that the metal will dissolve or chemically bind to
form a stable compound such as an oxide (reaction with oxygen) after disposing of its
electron(s). [Hydrex Underwater Technology Monthly Magazine: P-05]

- Corrosion: The deterioration of a metal by chemical or electrochemical reaction with its

environment. [Introduction to Physical Metallurgy]

a330dn10d: Electrochemical Reaction utsngnisalszndnelanzvisalanznanivesndianluiiiie
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impact ExPir-27

HF904 D5,; ANANRLTIasamRA N dEme1edludnsie AU

LA I NRUS: 19197 3.5 (ANARWIN )

lawasd: -

13U 1: The nature of the propeller blade is such that it tends to absorb the greater part of the
impact sustained by the propeller, and there is nothing in the literature of propeller design to indicate
that the propeller hub is ever considered vulnerable to damage from impact alone. [P-03]

1iTLN 2: A further result of an impact may be the formation of cracks at the blade edge. [P-09]
13U 3: Frequently observed damage includes damage to guards at sea water ports due to impact
ith submerged or floating objects, and bent propeller blades. [P-15]

13LN 4: Hammering or other impact load must not be applied except for slight fairing of the
propeller tips, as well as leading or trailing edge of the blade. [P-17]

1i51% 5: Bending is generally occurred by the crash of floating. In case of slight impact, bending
may be limited in short range at the tips or the thin edges of blades, and a heavy impact causes the
blades widely bent or might develop into fractures. [P-23-Outline]

1/7U% 6: When a heavy impact is added to blades, it may be bent or broken off. [P-23-Outline]
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residual stress ExPir-28
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T Idu S m13799 3.5 (ANANWIN 1)

lowasd: -

/3L 1: Stress corrosion cracking may occur in seawater with excessive residual stress caused by
elding. [P-23-Outline]

1iTUN 2: Besides, if welding is done in the blade of the propeller, there is a possibility of causing
fracture of the blade due to the reduction of fatigue strength as the residual stress acts as mean
stress. [P-17]

LTUN 3: Cooling from the stress-relieving temperature should be suitably controlled to give time for
the correct microstructure to form and to avoid build-up of residual stresses. [P-18]

LTUN 4: Propellers made of these alloys should be stress relieved after they are repaired to reduce

any residual stresses to safe levels before the propellers are placed in service. [P-22]
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bubbles ExPir-29

HF904 D5, AMNANRUTIaIamRANREMe1ealudnsie AU

TR AUE P13199 3.5 (NNARWIN 1)

fawask: vapour ; cavities

1519 1: The bubbles are occurred by the cavitation phenomenon, collapsing and giving impacts
against the blade surface which is partly damaged as pitting or dimpling. [P-23-Outline]

151" 2: These bubbles that are produced then immediately collapse, releasing energy that can
cause a cavitation burn on the propeller blades. [P-06]

1i3U% 3: Cavitation, the forming and bursting of vapour-filled cavities or bubbles, can occur as a
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result of pressure variations on the back of a propeller blade. [P-11]
11519 4: Small bubbles of aqueous vapour and air are formed, which collapse violently allowing the

ater to hammer the back of the blade. [P-09]
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propeller drawings ExPir-30
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LIRS M99 3.7 (AANWIN 7)

flawasl: drawings

1i5L% 1: The location of all defects that are to be repaired should be adequately recorded,
preferably on drawings , by those carrying out the repair work. [P-18]

/71N 2: Back on deck, the damage found was compared to the original propeller drawings and an

emergency repair proposal was made on site which was verified by the propeller manufacturer and
approved as the correct and most efficient repair procedure. [P-05]

1519 3: The drawings are required to contain all the details necessary to carry out an examination in
accordance with the following Rules. [P-30]

1519 4: In the case of controllable pitch propeller systems, general drawings and sectional
drawings are to be submitted in triplicate in addition to the design drawings for blade, boss and

pitch control mechanisms. [P-30]
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identification mark ExPir-31

15 D6: ANANNUFI89IBNN9ATAlLANIIFe AN

LA AU U 19197 3.7 (MANWIN 2)

lawail:  identification marking

1iTLN 1: The following details are to be shown on all castings, which have been accepted: (a)
Identification mark which will enable the full history of the item to be traced. [P-19]

1309 2: New Propellers: The manufacturer's name and other appropriate identification markings are

to be stamped in such location as to be discernible after finishing and assembly. Propellers should
be stamped on the hub between the blades and preferably in line with the filling plugs, if present.

[P-22]




134

1i3U% 3: The identification marks are to be transferred and maintained during the preparation of test

specimens. [P-19]

1%

DYABNE:

- Identification and marking: The manufacturer must employ a monitoring system, which

enables all casting to be traced back to their original heat. On request, the Surveyor shall
be given proof of this. Prior to final inspection by the Surveyor, each casting shall be
marked by the manufacturer as follows: Grade of cast material or corresponding
abbreviated designation; Manufacture’s mark; Heat number, casting number or another
mark enabling the manufacturing process to be traced back; Specimen number; Date of

final inspection; Ice class symbol, where applicable. [GL Rules: P-21]
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mill sheet ExPir-32

15 D6: ANANNUFI893DN19ATaludNIiFe AN

LIRS M19197 3.7 (AANRWIN 2)

lawasl: certificate

171N 1: Before making the above procedure, identification mark, mill sheet and drawing of the
oropeller are checked in order to make sure of the base metal. [P-23-Examination]

15U 2: Materials: It is requested to confirm the mill sheet, identification stamps, or to take samples
from the actual propeller, if necessary, in order to understand the base metal clearly before
commencement of repair. [P-23-Hot]

151" 3: For each propeller the manufacturer must supply to the Surveyor a certificate containing at
least the following details: a) Purchaser and order number b) Shipbuilding project number, if known

c) Description of the casting with drawing number d) Grade of casting and chemical composition e)

Heat or casting number f) Final weight g) Result of non-destructive tests, where applicable. [P-21]
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chemical composition ExPir-33

[5 D6: ANANNUFIRIITNN9ATalUANIITe AN

N IAAIANUS A19799 3.7 (AARUIN )

lowasd: -

13U 1: The manufacturer is to maintain records of all chemical analyses, which are to be made

available t@ the Survelor so that he can satisfy himself that the ¢hemical composition fof each gasting

is within the specified|limits. [P-19]

LiTUm 2: Before welding, the preliminary examination for base metal such as chemical composition

or micro-structure and degree of damages should be carried out. [P-23-Welding]

U5UN 3: The welding qualification test should be made in accordance with Figure 1.5 and with the
same process, equipment, electrodes, preheat and stress relief as would normally be used in
making the repair welds; and should be made with cast bronze plates of 38 mm (1-1/2 in.) minimum

thickness and of a chemical composition similar to the propeller materials to be repair welded. [P-22]

151N 4: Table 9.5 Chemical composition of cast copper alloys for propellers [P-21]

Alloy type Chemical composition (%)
Cu Al Mn Zn Fe Ni Sn Pb
Cul 52-62  0.5-3.0 0540 3540 0.5-25 max.1.0 max.1.5 max.0.5

(Mn cast brass)

WNNLME): TLAUBLNENAIUNTIAINA91SanMA

83904N®0E Chemical Composition #iNae daunannaaiaasiaveuaniiudanesludng Geay
Usznaudiaasinping e Taafiansmecuns (Copper) iudiunanuan daunaun1waiil fuanludng
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visual inspection ExPir-34

15 D6 way 15 D8: ANNANRUF1a9RaN1IRaLarnadauludnsize AN

LA AN US M99 3.7 waz 3.8 (NNAKWIN 1)

llanwail: visual examination

151N 1: On completion, welds are to be ground smooth for visual examination and dye penetrant
testing. [P-19]

Li5UN 2: The heating part involved the affected area must be examined by visual inspection and dye
penetrant testing, if there are any cracks or not. [P-23-Hot]

151N 3: The damaged propeller is generally examined by visual inspection at her dry dock, and
sometimes the method of dye penetrant testing is engaged for this purpose, if necessary, in order to
detect the penetration against surface defect or not. [P-23-Examination]

151N 4: At the beginning of June, a 270-metre vessel was at port in Dunkirk and Hydrex had been
asked to carry out a visual inspection of the stern seal assembly, carry out propeller polishing and

cleaning of the sea chest grids. [P-05]
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DYABNE:
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dye penetrant testing ExPir-35

TR D6 waz 15 D8: ANFNAUTIRIRINNIATMAkaznagaLludnsEe AN

LA AU S 19197 3.7 waz 3.8 (NNALWIN ©)
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fawask: dye penetrant test ; liquid dye penetrant test ;

dye-penetrant ; dye penetrant inspection

1519 1: Dye penetrant testing is to be done in every step of procedure (of straightening), and also

fluorescent penetrant testing is to be applied for detect of hair crack on the blade surfaces, if
necessary. [P-23-Outline]
171N 2: The damaged propeller is generally examined by visual inspection at her dry dock, and

sometimes the method of dye penetrant testing is engaged for this purpose, if necessary, in order to

detect the penetration against surface defect or not. [P-23-Examination]

151N 3: The damaged part including the affected area should be examined by visual or dye
lpenetrant testing, if there are any cracks or not. [P-23-Hot]

1i31% 4: Cracks can be easily overlooked, and in most cases can be detected only by carrying out a
dye penetrant test; sometimes they are not detected even after carrying out this test. [P-15]

1i5UN 5: After polishing the surface using a disk sander along the length of the blade, the surface
should be examined using a hand magnifying glass or by performing the dye penetrant test. [P-15]

151N 6: Then, a detailed inspection should be carried out by liquid dye penetrant test to find out if

any defect or crack still remains in the welded part of the propeller. [P-17]

13U 7: When repair have been made, the repaired area should always be examined by dye-
lpenetrant, regardless of the location of the repair work. [P-18]

151 8: Where defects have been repaired on propellers by grinding or welding, the sites of these

repairs shall be subjected to a suitable non-destructive test. Normally, a dye penetrant inspection in

the presence of the Surveyor is sufficient. [P-21]

¥

GHE LRGN

- Dye Penetrant: Penetrant with dye added to make it more readily visible under normal
lighting conditions. [Introduction to Physical Metallurgy]

- There are two basic types of liquid penetrants: visible (usually red) and fluorescent.
Fluorescent is considered to be the most sensitive. Both types are obtainable for any of the
three systems: water washable penetrant, post emulsifying penetrant and solvent
removable penetrant. Water washable penetrant is most frequently used. [DNV Guidance

Manual: P-13]
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fluorescent penetrant testing ExPir-36

15 D6 way 15 D8: ANNANRUFIa9IaN1IRIaLarnadasludnsize AN

LI AIANUS M19197 3.7 WAz 3.8 (NMAKWIN 1)

flawasl fluorescent penetrant inspection

1i3U% 1: Straightening: Dye penetrant testing is to be done in every step of procedure (of

straightening), and also fluorescent penetrant testing is to be applied for detect of hair crack on the

blade surfaces, if necessary. If any crack is to be found in the process of straightening, the crack is
first to be repaired. [P-23-Outline]
LTUN 2: Roughness gauge is to be used and dye penetrant testing shall be carries out. In case of

need, fluorescent penetrant testing is to be required. [P-23-Super]

RSN

- There are two basic types of liquid penetrants: visible (usually red) and fluorescent.
Fluorescent is considered to be the most sensitive. Both types are obtainable for any of
the three systems: water washable penetrant, post emulsifying penetrant and solvent
removable penetrant. Water washable penetrant is most frequently used. [DNV Guidance
Manual: P-13]

- Fluorescent-penetrant Inspection: This is a sensitive nondestructive method of detecting

minute discontinuities such as cracks, shrinkage, and porosity that are open to the
surface. ...The penetrant liquid contains a material that emits visible light when it is
exposed to ultraviolet radiation. ...The liquid penetrant is applied and drawn into cracks
and other discontinuities by strong capillary action. After the penetrant has had time to
steep in, the portion remaining on the surface is removed. This leaves the penetrant in all

surface-connected discontinuities. [Introduction to Physical Metallurgy]
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ultrasonic testing ExPir-37

[5 D8: A udNNusIe9IsnmegauludngEe AN

N IWAAIANUS P19799 3.8 (AARUIN )

flawaal:  ultrasonic inspection ; ultrasonic examination

151N 1: In cases where the number and/or the nature of the defects found on the surface gives

reason to believe that serious defects could be hidden under the surface, an ultrasonic inspection

should be carried out, keeping in mind the above limitations. [P-18]
151N 2: Where it is suspected that a casting contains internal defects, radiographic and/or

ultrasonic examination may be required by the Surveyor. [P-19]

1710 3: As a general rule, ultrasonic testing of Mn-bronze and NiMn-bronze is not feasible, due to
the high damping capacity of these materials. For NiAl bronze and MnAl-bronze, ultrasonic

inspection of subsurface defects is possible. [P-18]

¥ v

ULABN9D:

- Ultrasonic Inspection: Ultrasonics is a fast, reliable nondestructive testing method, which

employs electronically produced high-frequency sound waves that will penetrate metals,
liquids, and many other materials at speeds of several thousand feet per second.

...Ultrasonic inspection is used to detect and locate such defects as shrinkage cavities,

internal bursts or cracks, porosity, and large nonmetallic inclusions. ...If the ultrasonic wave
travels through the specimen without encountering any flaw, the signal received is relatively
large. If there is a flaw in the path of the ultrasonic wave, part of the energy will be reflected
and the signal received by the receiver transducer will be reduced. [Introduction to

Physical Metallurgy]
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radiographic testing ExPir-38

D8: AHANHUSURIRaN1magaLlusnIEe AU

LA AU 19197 3.8 (MANLIN 2)

flawask: radiography ; radiographic inspection ; radiographic examination

1iTUN 1: The area is to be checked by dye penetrant or radiographic inspection, if necessary. [P-23-

Outline]

151N 2: Where it is suspected that a casting contains internal defects, radiographic and/or
ultrasonic examination may be required by the Surveyor. [P-19]

1/51% 3: Radiography: The absorption of the X-rays and gamma-rays is stronger in copper base
alloys that in steel. For propeller bronzes, 300 kV X-rays can normally be used up to 50 mm and
Co® gamma-rays up to 160 mm thickness. Due to the limited thicknesses that can be radiographed
as well as for other practical reasons, radiography is generally not a realistic method for checking of
the thickest parts of large propellers. [P-18]
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DYABNE:

- Radiography: A nondestructive method of internal examination in which metal or other
objects are exposed to a beam of x-ray or gamma radiation. Differences in thickness,
density, or absorption caused by internal discontinuities are apparent in the shadow image
either on a fluorescent screen or on photographic film placed behind the object.

[Introduction to Physical Metallurgy]
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dimensional inspection ExPir-39

W5 D8: Anuduiusaaanmagauludnsise AU

LIRS m19197 3.8 (MANWIN 7)

lawail:  dimensional check

13U% 1: The measurement of dimensional accuracy is the responsibility of the manufacturer but the

report on dimensional inspection is to be presented to the Surveyor who may require checks to be
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made and to witness such checks. [P-19]
1i51% 2: After finish-machining, the manufacturer must inspect each propeller with regard to its
surface finish and dimensions and must then present the propeller to the Surveyor for final

inspection. A report on the dimensional inspection shall be prepared and submitted to the Surveyor.

[P-21]
1i31% 3: On completion of repairing, the propeller is generally examined by the following method: (1)

isual inspection (2) Dye penetrant testing (3) Dimensional check (4) Balancing test (5) Others, and

to be satisfied by the classification society and ship owner, a final report with certification of the

repair works is made for submission. [P-23-Examination]

¥ v
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- The pitch and diameter are the two most common dimensions of a propeller. [Propeller-The

Basic: P-06]
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static balancing ExPir-40

A5 D8: A uduRufIaddanImagenludnsise AU

LIRS M19197 3.8 (MANWIN 7)

llawaal:  static balancing test ; statically balance (A1N3811)

13U% 1: The finished propeller and the blades of controllable pitch propellers and vane wheels are
required to undergo static balancing. [P-30]

1i7Un 2: The methods for measuring main dimension, edge profile and static balancing tests are

shown in the below, and also should be referred to ISO R 484 or rule of classification society. [P-23-
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Measurement]
1i7Un 3: The repaired propeller is then polished, carefully checked dimensionally and statically
balanced. [P-09]

15UM 4: Finished propellers are to be statically balanced. [P-31]

1i3U% 5: The unbalanced mass at a static balancing test of propellers is not to exceed the value

determined by the following formula. [P-32]
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hot straightening ExPir-41

5 D7, Anudniusredinistenludnsise AN

N IWAAIANUS m13799 3.5 (AARUIN )

llawasd:  hot fairing

1i5L% 1: Cold straightening is used for minor distortions of thicker blade, whereas, hot straightening
for major ones. [P-23-Outline]

13U% 2: In case of hot straightening much attention should be paid for temperature control. [P-23-
Outline]

1i7U% 3: Manganese bronze is easy to carry out cold or hot straightening in comparison with

Aluminium bronze. [P-23-Outline]
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1/71% 4: [Hot Straightening| of a bent propeller blade shpuld be carried out after heating the bent

region apd zones on each| side of it to the appropriate femperature range given in Table 8.1.

Table 8.1 Recommended temperature ranjged for hot straightening.

Material Straightening temp. C
Mn-brass 500-800
NiMn-brass 500-800
NiAl-bronze 700-900
MnAl-bronze 700-850

IThe heating should be slow and uniform, and concentrated flames such as oxy-acetylene and oxy-
propane should not be used. Sufficient time should be allowed for the temperature to become fairly
uniform through the full thickness of the blade section. The temperature must be maintained within
the recommended range throughout the straightening operation. A thermocouple instrument should
be used for measuring the temperature. In order to accomplish a slow rate of cooling after the
straightening operation, the heated zone should be wrapped in isolating blankets. [P-18]

13Uv 5: Hot fairing process: The fairing temperature has been determined in consideration of
thermal brittleness peculiar to the copper alloy materials as well as the working conditions. [P17]
UNNEILAR): engNs1edLn ANdATUEALNEIA NK “Guidance for Repairing Marine Propeller” (da-
Aa P-17) Hnnsninvuagauuigd Hot Fairing 1515 wssnila-usewd agjszudng 500-800 asAaaldes uas

W avqfiflen-useud agszudng 750-950 aeA@aLTaA

1%

DYABNE:

- Major and Minor Straightening Repairs: Minor straightening repairs include the repair of

edges on the outer 1/3 of the propeller diameter and in general should be limited to the
repair of sections under 32 mm (1-1/4 in.) thick. All other repairs, including repairs to the
critical area of high skew propellers, are considered to be major repairs. [ABS Guidance
Manual: P-22]

- Straightening: The bent portion of the blade is slowly heated over a large open propane gas
or coke brazier to a low red heat. The distortion is then slowly pushed back to shape by
means of heavy weights placed directly on the blade. After very slow cooling, the surface is
again checked for pitch and, if necessary, the process repeated. [Marine Auxiliary
Machinery: P-09]

- mednludnsndavelaaldaanuau (Straightening) H 2 uuy e uuuldaanFeugennn Hot

Straightening) uazuuuldmanuiauligannn (Cold Straightening) [Hifienanoy]

n790an®0d : Hot Straightening iunnssnluaesludnsiidevnadneraudrawnn (ludneesiuannuey
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cold straightening ExPir-42

5 D7, Anudniusredinistenludnsise AN

L luiAIANAUS: M99 3.5 (AARWIN T)

lawasl: cold fairing

13U% 1: Cold straightening is used for minor distortions of thicker blade, whereas, hot straightening
for major ones. [P-23-Outline]

1i31% 2: Since Aluminium bronze has a high tensile strength, it is rather difficult to carry out a cold
straightening, but a hot straightening may be used under a suitable heat control. [P-23-Outline]
1i51% 3: Cold straightening should be used for minor repairs of tips and edges only. Cold
straightening of Mn-brags, NiMn-brass and MnAl-bronze is always to be followed by a stress-
relieving heat treatment (see Table 7.1) due to the susceptibility of these materials to stress-
corrosion cracking. [P-18]

1519 4: Cold straightening (straightening at a temperature below 205 C (400 F)) by means of
dynamic loads should be used only in making minor straightening repairs at the tips or the thin
edges of Mn bronze, NiMn bronze or NiAl bronze blades. [P-22]

151N 5: In principle, the cold fairing (fairing temperature is 200 C or less) should be done under

static lead by hydraulic jack etc. [P17]

1% v

1Ry AEN9B:

- Major and Minor Straightening Repairs: Minor straightening repairs include the repair of
edges on the outer 1/3 of the propeller diameter and in general should be limited to the
repair of sections under 32 mm (1-1/4 in.) thick. All other repairs, including repairs to the
critical area of high skew propellers, are considered to be major repairs. [ABS Guidance
Manual: P-22]

- Straightening: The bent portion of the blade is slowly heated over a large open propane gas
or coke brazier to a low red heat. The distortion is then slowly pushed back to shape by
means of heavy weights placed directly on the blade. After very slow cooling, the surface is
again checked for pitch and, if necessary, the process repeated. [Marine Auxiliary

Machinery: P-09]
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- mednludnsndavelaaldaanuau (Straightening) H 2 uuy Ae uuuldaanFeugennn Hot

Straightening) uazuuuldpanuFauligannn (Cold Straightening) [Hifienanay]
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grinding ExPir-43

5 D7, Anudniusredinistenludnsise AN

o o

LIRS M99 3.5 (AARWIN 2)

lawasl:  grind (ANA3e)

13U 1: A minor crack may be removed by grinding or drilled a stop hole through, we recommend,

a major crack is to be repaired by a suitable method. [P-23-Outline]

1i3L% 2: Minor damages such as small breakages, small cracks, slight cavitation erosion damages

around edge or tip are to be cut off and finished by grinding . [P-23-Outline]

1i3U% 3: Provided it is not left too long, lightly grinding out the cavitation spots and returning the

blade back to a smooth hydrodynamic surface can effectively deal with this. [P-05]

1UTUN 4: After grinding the weld down there should be little or no porosity along the weld line. [P-08]

151N 5: As such an attack is usually widespread, a smooth surface can be restored only by heavy

grinding . [P-09]

151N 6: As a general rule, when defects or cracks are found on a propeller, they should rather be

reconditioned either by chipping or by grinding in preference to having them reconditioned by
elding. [P-17]

1i3U% 7: The grinding operation should be carried out with moderate grinding pressure and with a

high-speed grinding machine, in order to avoid smearing. [P-18]

Li5UN 8: If any progressing crack of defect that can seriously damage the propeller is detected, be

sure to grind it off. [P-17]
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polishing ExPir-44

5 D7, Audniusredanisdenludnsise AN

LA AU 19197 3.5 (NANWIN 2)

lawasl:  polish (AA3eN)

151N 1: The authors warn, however, that unless skillfully employed abrasives are used in propeller
polishing they are likely to introduce a worsened texture. [P-01]

1i5UN 2: According to the developers, blade-roughness values found equivalent to 8 microns Ra or
more should be treated by polishing. [P-01]

131" 3: Fouling gradually attaches itself to the blades and hub of the propeller significantly
increasing the surface roughness. ...Even a 1mm layer of accumulated fouling or calcium deposits
on a propeller will increase its roughness beyond acceptable limits and within 12 months or so can
significantly downgrade efficiency. ...Cleaning, or polishing , involves the removal of this growth,
leaving behind a clean and highly polished surface. The manner in which this is done is important.
If the growth is removed using harsh abrasive, the surface of the blades may look shiny, but they will
be deeply scratched and a measurable amount of propeller material will have been removed from
the blade surfaces. [P05]

1/3U% 4: The correct procedure for polishing a blade leaves a very smooth surface, which will resist
future fouling. ...Incorrect polishing can, at best, result in more rapid roughening and fouling of the
propeller faces and at worst, deformation or alternation of the propeller blade profiles, the net result
of which is more fuel being burned and therefore, higher bunker costs. [P-05]

1i3Uv 5: After polishing the surface using a disk sander along the length of the blade, the surface
should be examined using a hand magnifying glass or by performing the dye penetrant test. [P-15]
Li5LN 6: After the repair work, the propeller was polished using Underwater Shipcare's own multi-
grade non-abrasive polishing system. [P-25]

1iTUm 7: Welding: The repaired propeller is then polished, carefully checked dimensionally and
statically balanced. [P-09]
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cutting ExPir-45

A D7, anuduiusaasidanistenludnsGe AN

LA AU M99 3.5 (AANWIN 2)

lawasl: cropping ; cut (AMN3en) : crop (AN3EN)

LiTLN 1: With cutting, a small amount of trailing edge material is removed and the edge re-ground.
[P-05]

151N 2: Because of the nature of the welding or cutting tip the flame is tightly concentrated, and the
result may be a localized application of an amount of heat far beyond the requirements for loosening
the propeller on the shaft. [P-03]

1i7L% 3: Minor damages such as small breakages, small cracks, slight cavitation erosion damages
around edge or tip are to be cut off and finished by grinding. [P-23-Outline]

151N 4: There is no ideal repair method; the surface can be smoothed using a grinder, or
depending on the position, the blade can be built up by welding; if the corrosion is severe, the
corroded part may be cut out and an approved, tested material may be welded. [P-15]

17U 5: It is a precise procedure since not only the smallest surface area possible should be
cropped but also the surface areas on other blades have to be cut exactly the same too, in order to
maintain balance, otherwise damage could be even greater. [P-05]

1519 6: Our propeller repair service uses cropping and straightening techniques developed during

ears of experience resulting in the best possible solution. [P-05]
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stress relief heat treatment ExPir-46

R D7, anuduiusaasianistenludnsGe AN

L luTAIANAUS: M99 3.5 (AANWIN 2)

lawasl: heat treatment for stress relief ; stress-relieving heat treatment ;

heat treatment for stress-relieving ; stress relief heat treat (ﬁﬂﬂ?‘m)
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13U 1: After welding repairs, a suitable stress relief heat treatment is to be done in accordance with

the material of the propeller. [P-23-Outline]

151N 2: After straightening, heat treatment for stress relief is required for Manganese bronze, but

not always for Aluminium bronze. [P-23-Outline]

1i3U% 3: If any welds are made in the propeller casting, stress relief heat treatment is required in

order to minimize the residual stresses. [P-19]

1i3U% 4: Stress relief heat treatment is to be carried out, where possible, in furnaces having suitable

atmosphere and temperature control. [P-19]

151N 5: Where a propeller or propeller blade is to be stress relief heat treated, a visual examination

is to be made before heat treatment, and both visual and dye penetrant examinations are to be

made after the stress relief heat treatment. [P-19]

13U% 6: Both Mn-brass, NiMn-brass and MnAl-bronze are susceptible to stress-corrosion

cracking, and it is therefore essential that a stress-relieving heat treatment of these materials is

carried out following the repair work in parts of a propeller which will be exposed to sea water. [P-
18]

1519 7: Heat treatment for stress-relieving purposes may be done by heating the entire propeller

in furnace or by local heating of the repaired area. The first process offers more uniform

conditions and better control and is therefore recommended. [P-18]

¥

I LRGN

-  Stress Relieving: Heating to suitable temperature, holding long enough to reduce residual
stresses, and the cooling slowly enough to minimize the development of new residual
stresses. [Introduction to Physical Metallurgy]
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welding ExPir-47

5 D7, uay JF D7, AnuduiusuesdsnisdenludnsFouazaninis

danludnsizalnenisidas AN

LA AU 15197 3.5 (MANWIN 2)

lawaik: welding repair ; welding work ; weld (ANN3EN)

151N 1: Welding is widely used for repairs of breakage, crack, cavitation erosion, etc. [P-01-OUT]
151N 2: There are several types in welding processes, such as Metal-arc welding, Carbon-arc
welding, Inert gas shielded metal-arc welding (MIG) and Inert gas shielded tungsten-arc welding
(TIG). [P-01-OUT]
1i51% 3: The qualified welder who has technical skill and long experiences is to be followed for the
elding repair with suitable electrodes and good heat conditions. ...After repairing, the area must be
cooled down slowly. The excessive metal is to be chipped out and finished by grinding. [P-01-OUT]
13U% 4: The various test results so far show that MIG and TIG are superior to other methods for the
avoidance of defects, because the higher quality is to be expected by these welding methods
shielded with inert gases. [P-06-Welding]
13U% 5: The affected area is first pre-heated and the actual welding carried out with great care.
IAfterwards the weld is annealed in order to maintain the correct micro-structure of the alloy, and to
relieve the stressed induced in the metal. [P-09]
/31 6: When carrying out repairs by welding, the casting defects or cracks in the damaged part of
the propeller should be removed completely before welding. [P-17]
13Uv 7: Companies wishing to carry out welding work on propellers must have at their disposal the
necessary workshops, lifting gear, welding equipment, preheating and, where necessary, annealing
facilities, test apparatus and materials as well as certified welders and expert welding supervisors to

enable them to perform the work properly. [P-21]
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build-up welding ExPir-48

15 D7, AnudniusaesnistenludnsGalaanismes AN

LIRS M19197 3.6 (MANWIN 2)

lawail: built-up by welding ; building-up by welding

13U% 1: Repair of Cavitation Erosion: Damaged areas are to be chipped out to the sound base
metal, and filled up with build-up welding by using the special filler metal, which has better erosion
resistance than base metal. [P-23-Welding]

13U 2: If there are any harmful defects such as cracks, small defects must be smoothly chipped

out by grinder to the sound metal. Large ones must be removed off and built up by welding, and
then the straightening is to be carried out. [P-23-Hot]
1i31% 3: There is no ideal repair method; the surface can be smoothed using a grinder, or

depending on the position, the blade can be built up by welding; if the corrosion is severe, the

corroded part may be cut out and an approved, tested material may be welded. [P-15]

1i31% 4: Besides, in the reconditioning of eroded part of the propeller by buiding- up by welding, the

elding modes of high aluminium system are used. [P-17]
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butt welding ExPir-49

N5 D7, anuduiusaesnistenludnsGalaanisdes AN

N IUAAIANUS P19799 3.6 (ANARUIN )

lowasd: -

1i51% 1: In butt welding, the magnitude of the residual stress varies according to the disparity of
plate thickness and the shape of groove as shown in Fig. 16. [P-17]

1i7Un 2: Butt-welding works shall be carried out in flat base after dismounting from the tail-shaft. [P-
23-Kind]

1519 3: The results of tensile tests carried out after butt welding had been carried out with high
strength brass and aluminium-bronze castings, as base metals are given in Tables 9 and 10

respectively. [P-17]
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nnlaiFNgn 60 aeAn Wl ive densieAniuLiadanludnsléin

§°or more ;Joing welding
0 iller Metal
0
Piece be joined v 2 / 3t
\"_\\
Carry out sufficient back o
2 & ! 4 ) chipping and leave 6R at the 6
TUNUININD ®°r more battom corner
Base Metal
4 o X . 4,
stilsenau: U 11: mamsaNNURauaTNNsTaNse
*  nsdanse [HiFieaoy]
*  butt weld: saeTan T [AninNaden s riufinaaniyy
*  welding: M3daN [AninsiTen s1aTfinednn]
base metal ExPir-50
I . . . . 4 .
R D7, Avnduriusresnistenludnszelnanisimes AU

LA AU 19197 3.6 (NMANWIN 2)

lawasd: -

LTLN 1: Repair of Cavitation Erosion: Damaged areas are to be chipped out to the sound base
imetal, and filled up with built-up welding by using the special filler metal, which has better erosion
resistance than base metal. [P-23-Welding]

151N 2: The fillers used must result in a weld metal with mechanical characteristics matching those
of the base metal and possessing sufficient corrosion resistance in seawater. [P-21]

13U% 3: Materials It is requested to confirm the mill sheet, identification stamps, or to take samples
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from the actual propeller, if necessary, in order to understand the base metal clearly before
commencement of repair. [P-23-Hot]
151N 4: Before welding, the preliminary examination for base metal such as chemical composition

or microstructure and degree of damages should be carried out. [P-23-Welding]

RSN
- Base Metal: (1) The metal present in the largest proportion in an alloy; brass, for example, is
a copper-base alloy. (2) The metal to be brazed, cut, or welded. (3) After welding, that part
of the metal which was not melted. [Introduction to Physical Metallurgy]
MNNRILME): Brazing wNnee nsidiantinns vet/luizeanisiien Welding) usl Brazing lailaldlunns
= o o o o & dll o a No A = ]
Iﬂjﬂﬁfl,‘i_l@ﬂi [%IL‘I]F;I’J“T]’]?ZQ] AVUANINITTDNLBITTL LN BLADN NﬂﬁLVIﬂULﬂﬂﬂluﬂqHﬁiWEQW “NN4

LauLszanu”

n3snanwnl Base Metal wanefis newidaludnsfigndanlag n1ssin (Cutting) uaw/ise n1sidax

'
=<

(Welding) Beifludaunlalldgnuaasazaraifiadinin@on wanainil Base Metal Sananefis 1finaes
Tanznanaasduanuzaludansngnden N uaziBaATeIAIUNENNIILAN(Chemical Composition)

= ¥ . a o = @ ¥ o N o
vizalAseaineqanIa (Microstructure) lawnzaaslansnangiiniiu 4 feazidudenmunlunisdendan

P ) A o
NazuTaNgIUNLAL L

%
=< o

sililsznau: gau 10 waz 11 ATuinAnsiidessiuExPir-48 uaz ExPir-49

*  Tauzludng [HiFensiay]

filler metal ExPir-51

5 D7, AnudniutaesnsdenludnsGalaanision AU

N IUAAIANUS 719799 3.6 (AARUIN )

lowasd: -

171N 1: As shown in Fig 2-1, TIG is the way of welding that arc occurs between tungsten electrode
and base metal, and filler metal melts down into the molten base metal with this heat. [P-23-
Welding]

151N 2: Welding condition is to be decided by the difference of filler metal, base metal and welding
range. [P-23-Welding]

1i51% 3: Repair of Cavitation Erosion: Damaged areas are to be chipped out to the sound base
metal, and filled up with built-up welding by using the special filler metal, which has better erosion

resistance than base metal. [P-23-Welding]

k7

I LRGN
| 1 v
- Filler Metal: aaA@l@aNNNaaNazaANlNNALI08ADY89TaNY [aAF1UANT AT LanNURNuAY

- o
AAINTLATRING]
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8390ANW0T: Filler Metal uinalia danlavznanvizaasndion Niuvasnazaavzaimondiniuses-
: X = o A . Yy [N ] = o
plavestuanuialudnsfiden  Tng Filer Metal azfiasilnuaniiRaeslansnaninsaviemuizaniy

fueuseludng (Base Metal) visednwnizaasmnui@anesag 1w n19ld Filer Metal Ainumusie

nsiAndaunINNdiedan ludnsies sindesludnsigninnsauiu iusu

o o o

gililsznav: gl 10 uaz 11 MTUANANY TermPir-48 uaz TermPir-49

*  Tavzaaniden [Hidsooy]

* filler metal: lanziiin [Aniinnsi@en saTnsnnadnny]
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ABS Guidance Manual @mm:lﬁﬂmﬂﬁﬁmﬂ@ p-22*

IAn Introduction to Propeller Repair Qmﬂ@u%ﬂmﬂﬁﬁ@uﬁ P-08*

Basic Ship Theory pIEAzBunAAITaYA P-14* LazsNENI981989 uii 67

. P = X v o & o
Boat Propeller & Propulsion ATIENIU LN 3: namsanninidessuliunisdszaaadnwy dadae
Terminology “dn3adn98e” Wadate 5 (i1 20)
DNV Guidance Manual Qiﬁﬂmlﬁﬂmﬂﬁﬁ@uﬂ@ P-18*
GL Rules pINUATIBEAARITRYA P-21*

o ¥

= = X o o -
ATIENTU UNN 3: mMawrannTfdessulunisdszaaadnwi iada

a o v

International Marine Dictionary  [‘ayadne8e” viadatias 2 (Ml 19) uazsnenisdnsas wi 67

Introduction to Marine Engineering[gs1eiazidennddaya P-11* uazs1en1sgneds uii 67
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Introduction to Physical Metallurgy “%33@5%‘1@\1”
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adatiag 3 (M1 19) WATIEINTEN9EY UL 67

Kobelco’s Technical Standard of

Propeller Repair pIEAzBanAAITaYA P-23* WarsanI981989 ui 67
Marine Auxiliary Machinery pINEAzBAAAITRYA P-12* WAYINENI9E1983 Ui 67
Propeller: The Basic pIuazidunAAITays P-06*
. = a A 9 o & oo v
our Guide to Propeller pINEU UnA 3 nMawisauniaessiulunisszuaadng siade
Terminology “dn3a8198s” Wadatet 5 (i1 20)

© o v

IS. = A’ 2% o
ATIENTU LNN 3: nMamraungdessulunisdszuaadnwi iadae

v A o v @
NLTEINTEY “NNTNNUUAN LTI (1111 21)

U o

o

= oA 1 o A t&i o I3 v I8 = = M
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AaNILLL Pdatan 2 (VTN 47) WaZTIUN1I8198S Ut 66
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marine engineering TermPir-01

a oA 1 = '

IAINITNFDLIDTDNLTD [\ Teag0y]
‘MNQ@L‘%N : Marine Engineering —> Machinery -> Propulsion -> Propeller

TRAAT 1 AU

lowasd: -

e - AERSINAENITUSE AR aanuuy 4519 AR 199U uasdanuTn LATR-
ANSUANNAS1UTITLUDIED LAZIATRIANTIATNAN o wazalnsaidy q 2ause

vinalnisiaudatluldadresililssansnnuazdaanna

1i5U% : As an introduction to marine engineering, we might reasonably begin by taking and overall

look at the ship. [Introduction to Marine Engineering #1989 P-11]

°o ¥ a
ANRWNEN -

MNNLME] | YaaNsluaneRTIAAINnINFeFadeni3e 3ndn dAanssiaizatan e (Marine Engineer)

machinery TermPir-02
I o o o o
LATANANT [E\aeaiey / snaudinaaniu]
MINIA LT ; Marine Engineering —> Machinery -> Propulsion -> Propeller

MUAAT © ANUNH

lawasl: -

o a a [ % 1 ala & o [ %4 % a [ % o o [ a
AUETH - LATRIANTATN € 'VIﬁlﬂﬁl\'lql‘l“‘i'ﬂ’ﬂu‘lj‘izﬂﬂ‘l_lﬂ’JEILﬂ‘i’ﬂ\iﬂﬂi“‘aﬂﬂ'ﬂ’]QLﬂULﬂ‘a‘ﬂQ
= o o ¢ 8 o v a @ v a a a Y a [ a
ﬂL‘ﬁﬂM?@Lﬂ?@QLW@‘:ﬂUu ‘ﬁ\‘WI'ﬂVILﬂﬂLL?\ﬂl‘UclﬁL‘a"ﬂLﬂ@’ﬂuﬂ‘lﬂ‘lﬂ LASLATRNANTLATH

au 9 NuanwliaanieFasansuan iy szuulain szuueasgusne 9 usu

1i3U% : The following is a simple illustration of why apparent slip should not be used to compare
performance of vessels with dissimilar propellers, yet having the same hull and machinery

characteristics. [P-09]

ANBNNBN : -
ANNELR © -
propulsion TermPir-03
o = ;
ENEITIZ I [ﬁﬁﬂqsﬂqmw]
VINIALTEN ; Marine Engineering —> Machinery -> Propulsion -> Propeller

TRAAT 1 ANUIN




160

lowasd: -

fflena : wseinliisauauldle dainaingunsalla 9 aausanszvinuanvsain

i luansnuyuluihlaadivasasans luaianananninaglu

1i3U7 : Archimedes (287-212 BC), the first scientist whose work had a lasting effect on ship

lpropulsion is credited with the invention of the screw. [P-04]

ANENNEN T -
VNG -
propeller TermPir-04
1147 G o o aa
LANTLID [E\@enminy / Aes Tunaymsl
VINIALTD ; Marine Engineering —> Machinery -> Propulsion -> Propeller

MHAYBIAN © ANUIN

lawail: prop (Aneia) ; screw propeller

fiiena : aUnsalrasanlsznaunraanuasiluluansusiinfifnag 3-6 Tu
u g | 9 o e ¥ a o o o (g
uyuatludiuazasausananauluinaieananusanaulidsaaEa nareduuse

auLAaauiinlusanaullle

Li5U% : A propeller can be said to 'push’ the hull through the water. [P-04]

o v a
ANRINEN © -

NANIAN1IYU

FANINUNHANAY

sililszney : gu7 1: ludnse
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fixed pitch propeller TermPir-05
ludnsUFuimglals [f@emny]
'mJ'deﬁim : Propeller -> Types —> Fixed Pitch Propeller

TRAAT 1 AU

lawasl: FPP (Antia)

o a a a o a 1@ [ ' ¢ o vay a ¥ ]

Ailenu: luansiFanilufsagnuanluansadenies devinludyuiinaanluqnusas
o o ° oAl 2 Y a a3 o

qaaNLUIsARswrisnaanuuuldliumzaN LI AEaREa U UNNSENa

U559NUDITD

113U% : While it is true that a Fixed Pitch Propeller (FPP) can be more efficient than a Controllable

Pitch Propeller, it can only be so at one rpm and one load condition: that for which it was designed.

[P-07]

Rake

Face |_-Back

Cone

o 3 - .
A1RIN8N : controllable pitch propeller

siltlszney : gu7 2: ludnsisa FPP

UNIBLUER © -
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conventional propeller TermPir-06
ludnsuuussINAN [HFenTnny]
Mmmﬁ'f‘m : Propeller -> Types —> Fixed Pitch Propeller —Conventional Propeller

TRAAT T ANUIN

oy

High skew  Conventional

llawasl: non-skewed propeller

ANTiEN : LUANSESANHA LA UARLATNIALIN WA ULR LU URENINSREAE 10 AR

ANNINNIAATHAUAIRINALLAWARSA (ANE12anTARluDUa e ly) Nenu
AALAIN

1i5U% : Improvements over the conventional propeller performance arise from the enlargement of the

tail race and the thrust that can be produced by suitable shaping of the duct to offset the drag of the

shroud and its supports. [P-14]

A181984 : highly skewed propeller

sililszney @ gu7 3: ludnsuuudialfauazuuusssnmn

MBI : U90 Non-skewed Propeller azilaanuusnaiazarii Conventional Propeller sl Non-
skewed Propeller 141U Skewed Propeller luauzi Conventional Propeller 16 Highly Skewed

Propeller
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highly skewed propeller TermPir-07

luansuuuiinlAg [f@emny]

MNIALTEN : Propeller -> Types —> Fixed Pitch Propeller —>Highly Skewed Propeller

TRAAT 1 AU

flawasl : high skew propeller ; skewed propeller

ATiENw : TUANSEANA bUATBARLATNIABINWIAIUARLUININNINSREAE 10 AR

14

¥ alao v & [ 2 s = =l
AIMNNINNIARATILFUAIRINNULAUADTA (ﬂ'a']Nﬂﬁ';'ﬂﬁﬂ‘[ﬂuiunﬂﬂﬂ’lﬂdlu) NAIY
ADUANTN

1iTU% : The thickness of the highly skewed propeller blades is to comply with the following

requirements depending on the skew angle. [P-32]

AN81989: conventional propeller

o o

sililszne : gg1il 3 MIUNNAWYT TermPir-06

MHNELE - Highly Skewed Propeller azflpuvNELREn il Skewed Propellers ) Highly Skewed

Propeller 4L Conventional Propeller waz Skewed Propellers 14671 Non-skewed Propeller

controllable pitch propeller TermPir-08
TudnsUsunmed s [EFenTny]
ummﬁ‘lm : Propeller -> Types —> Controllable Pitch Propeller

TRAAT 1 ANUIN

o

llanasl: CPP (Anela)

flena : luansidaniluginfanuanludansuazarnisolsuyainlavmsnluans
uyuag vinldiuauntgansiszaLae 9 nania wiausunaanatlaattisa-
\ias danalnuasluanselinidazaglunuluans

1i3U% : With a Controllable Pitch Propeller, you can make pitch adjustments to suit a wide variety of

conditions. [P-07]

AN81989 : fixed pitch propeller

sililszne : g7 4: ludnsise CPP
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UNBLUER @ -
pressure face TermPir-09
% '
ATULLINNA [éﬁﬂqeﬁqmw]
INIA LT : Propeller -> Components —> Pressure Face

TRAAT 1 AU

flawail: pressure side

o a £y > [ a @) [ ala @) [ = o
ANUENN : muuuﬂumm’luqnﬂia tHumunduganann wwssttdumundzneny

HEIG R

1i5U% : When there are injurious surface defects at the pressure face, fatigue cracks are easy to start

and increase. [P-23-Outline]

+ Trailing Edge
N -
N
R
g Prassure Face
“\L\\l
T,
o,
Suction Foce i N  Leading Edge
T
Sl

ANB19849 : suction face

AANINITUHU

sililszney : gU7 5: deuddsenavaesludng (1)
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suction face TermPir-10
1% '
quLL?Q@Jﬁ [éﬁgqsmmw]
MINGALTD4 : Propeller -> Components —> Suction Face

MUAAT © ANUNH

lawail : suction side

o a 4 [ >3 [ = = L% aa v [= o a %’
ANTIENN T ATBURI LLUDILUANSESD UM UNNLTINANRY NS BATUNNTE AU

ANAALIINIMN

1i3U%: Suction faces of blade between leading edge and max. thickness line are considered as

important parts for polishing work. [P-23-Appendix 12]

A18N98Y : pressure face

'
o o

siltlszney : ggURl 5 MIUNAWS TermPir-09

VUNEIWE -
leading edge TermPir-11
1BUUN [Hdzngncy / Adas Tunayss]
MNIALTDN : Propeller -> Components —> Leading Edge

TRALRIAT 1 ANUNN

lowasd: -

Adeny - aauluaadluansisananslaudelanaly AundesnzNuinnasiIunuNg

¥ ' al ey I a @
UraanNINau ,Lu’llmxﬂlaiﬂuﬂutﬂu“u']

1iTUv : The leading edge of the blade is that edge which thrusts through the water when producing

ahead thrust and the other edge is termed the trailing edge. [P-14]

o v a .
A1RNEN :  trailing edge

'
= o o

sililszney : ggURl 5 MIUNAWT TermPir-09

ANNEILAR © -
trai”ng edge TermPir-12
EURNIZIEY [Hifisaminy / 3dTes Tunayms]
MNIALTEN ; Propeller -> Components —> Trailing Edge

TRAAT : ANUIN

lawasl: -
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WUUILASHIUNUNUUIDBNHNINURRY ’lu‘nmzmia LAULAUWUN

Li5UN : In a real fluid, the very high velocities at the sharp trailing edge produce an unstable situation

in the viscous fluid due to shear stresses. [P-14]

ANBN98Y : leading edge

'
=

siilsznay : g3un

LRX o

ATunnAWA TermPir-09

MUNELUR © -
propeller hub TermPir-13
A luans [H@angncy / Adas Tunayss]
MNIALTD ; Propeller -> Components —> Propeller Hub

MUAAT © ANUNH

flawasl : propeller boss

Adenw : daunataadluansisangaluwsazlunldfranunazganganuwan bu-

ans deanainalnlunisdsuyniinuadluagnos

1i3U% : The bore of the propeller boss is tapered to fit the tail shaft and the propeller may be keyed

onto this shaft; a large locking nut is then fitted to secure the propeller on the shaft. [P-13]

AN8N989 . keyway ; propeller shaft

Leading edge

e ond
P
Troiling Shaft
dge
Hub / Boss e%
/ Rotation for ahead motion
sililszne : g7 6: dautlsenavaasludnsg (2)
VNLUG ¢ -
keyway TermPir-14
TNAN [H\Tengnay]
MNIALT : Propeller -> Components —> Keyway

MUAAT © ANUNH

lawasl: -
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1i5U% : Identical slots are routed on the propeller shaft, and inside the propeller to make a 'keyway'.

[P-03]

ANBN9B propeller hub ; propeller shaft

sililsznen : g1 7: daudlsenavaasludns (3)

Keywa
WHNIELUR - ////7_LL

< <
Hub -
7
propeller shaft TermPir-15
wanluans [HTienancy / 3Tas Tunayms]
MINGA LT ; Propeller -> Components —> Propeller Shaft

MRAAT . AN

lawail : tail shaft

Alienw : doullareraanarFangasantluansisa deldareadndnauilemnnu
LATRIANTUAN lAEANRIAINIATAIANTUANALYNAENAARIUNAT L UANSgluans

M liluansuyuuaziiaussliuiAaay

1i5UN : After final push-up, the propeller is to be secured by a nut on the propeller shaft . [P-31]

AN819849 ;. propeller hub ; keyway

'
o K o

siltlszne : ggURl 6 MIUNNAWS TermPir-13

MNNLLYG) -
blade root TermPir-16
TALly [H\Tengnay]
MUIA 0N : Propeller -> Components —> Blade Root

TRAAT 1 AU

lowasd: -

fdieny - luansidandiuaaduluuiinuiniuguluans Fadudiuinungauas

lu

LiTUN : Itis incorrect to refer CPP to such a propeller as a variable pitch propeller since virtually all

merchant ship propellers have a fixed pitch variation from blade root to blade tip. [P-13]
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A18198Y ;. blade tip

siltlszney : gU7 8: deudsznavaesludng (4) \
MUNELUE © - \
: Tip

blade tip TermPir-17
anelu [fidaatny]
Mmmﬁﬁlm : Root —Prepetier——Cempespnts —> Blade Tip

TUAAT © ANUNH

lowasd: -

Ailena : Tuansizandiuaadluluuiunuaauuunagssnitsauiiuas1auny @9

ludrunfisaivinsanguluansuniiga

1i3U% : The broken blade tip needed to be cropped and then the opposite blade cropped to match,

creating balance. [P-05]

ANE1984 . blade root

o o

sililszne : pgURl 8 MIUNNAWY TermPir-16

VUG -
blade thickness TermPir-18
PRFOLTRNET [fdenTny]

‘Mmmﬁ;m : Propeller -> Components —> Blade Thickness

TUAAT © ANUNH
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1iTU% : Back cavitation may be reduced by using finer blade sections, but blade thickness will

always be determined by the tensile strength of the blade material. [P-09]
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MEJ’]F;IL'ME] -
aluminium bronze TermPir-19
a a c !
AZYULULN-UIAUT [T emnoy]
VNIAITEN ; Propeller -> Material —> Aluminium Bronze

THALRIAT 1 ANUIN

flawasd :  aluminum bronze ; Al-bronze; Ni-Al-bronze
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1i3U% : A coated aluminium -bronze or phosphor-bronze electrode is used, as it is not possible to

arc-weld with manganese bronze. [P-09]

A181484 1 manganese bronze

. a s i o L X o '
MNNEIWE : Aluminium Bronze NamuantifinisnianinaeslanzuasiinlivasaugiludnsldainndiManganese

Bronze
manganese bronze TermPir-20
= ¢ !
LHNNNUA-LI D1 [f\Teag0y]
'mJ'mﬁ:m : Propeller -> Material = Manganese Bronze

MUAAT © ANUNH

flawail: Mn-bronze ;. Mn-brass ; NiMn-bronze
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1FUN : It is a well known fact that dezincification occurs in manganese bronze. [P-23-Outline]

AN19849 1 aluminium bronze
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Bronze
cracking TermPir-21
X > o
7R8I [RbmeinTey]
MNIALTDN ; Propeller -> Cause of Damages —> Damages -> Cracking

TRAAT : ANUIN

flawail : crack
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1i3U7 : For weld repairs on the outer surface of the boss, and particularly for repairs between the
blade fillet areas, care should be exercised to avoid cracking due to thermal stresses in

connection with the welding. [P-18]

ANBNNEY ;-
VNN ¢ -
blade missing TermPir-22
luvin [H\Tengnay]
MNIALTY : Propeller -> Cause of Damages —> Damages -> Blade Missing

TUAAT : ANUIN

lawail: broken blade

ity - A EEMENiaLT luansEalailadaguidiuaadiuvinmely deana

Wmanusslznzainmeuan wiannuarradanznanMiuignuaddudans

1i3U7 : But a blade missing in short range near the tip will be replaced by a new piece cast with the

same metal in combination with welding process. [P-23-Outline]
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ANDINEN © -

UNNELIR) © -
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bending of blade TermPir-23

Tuiinge [f@emny]

MNIALTEN : Propeller -> Cause of Damages —> Damages -> Bending of Blade

TUAAT : ANUIN

lawail: bent blade
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1i5U% : Bent blades, particularly at the tips, should receive attention as soon as possible. [P-11]

ANENNBY T -
MUNELUR © -
cavitation-erosion TermPir-24
nnimansaululngg [HFenTnny]
MNIALTEN ; Propeller -> Cause of Damages —> Damages -> Cavitation-Erosion

TRAAT 1 ANUNN

lawail: cavitation

o a a a | o = [ ¥ $ a Y
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wazansauiadgnuadluansdulnsawdavilvvuiougus:

1i3U% : Cavitation erosion can eat into the propeller blade providing another cause of roughness and

non-optimal performance. [P-05]

ANBNNEY ;-
ANNEILAR © -
corrosion TermPir-25
n176NTAY [{@enTey]
UNIALTY : Propeller -> Cause of Damages —> Damages -> Corrosion

TRAAT 1 AN

lawal: -
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1i3U% : Corrosion is a chemical or electro-chemical attack on the metal surface which may be further

increased if the sea-water is polluted. [P-09]

ANB98Y ;-
MN’]F;IL‘I)WJ o=
electrochemical reaction TermPir-26
anna al '
Ufisead i e A
MNIALTY : Propeller -> Cause of Damages —> Electrochemical Reaction

TRAAT : AN

flawail . electrochemical action; electro-chemical attack

ilena : UsingnisainlavsnsalansnaNAaIN1sNALFRNIUSIANATUAZTNLLNTD

Adnasauiilaasagsay q azaan anvdnaualualldinduawaine Tnauas
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1i5UN : There are several causes of propeller roughness in service which include electrochemical
action and cavitation erosion while the process causes are the finish of a new propeller, unskilled

repolishing and paint spatter or overspray during application. [P-01]

o v a
ATDINEN : -
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wanee - wuLdunluadsdayannseiulonad uslinseiudnwsingn (Entry) Fadluntsninualagd-

4 a o o4
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impact TermPir-27
LL?\ﬁJ:f‘Vlz [éL%gqsﬂqmw]
VINIALTEN ; Propeller -> Cause of Damages —> Impact

TRAAT 1 AU

lawasl: -
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LTLN ; Hammering or other impact load must not be applied except for slight fairing of the propeller

tips, as well as leading or trailing edge of the blade. [P-17]

ANENNEY -
MNNLLUG) -
residual stress TermPir-28
% % 1
ANHLAURNAY [ @enmoy]
VINIALTEN ; Propeller -> Cause of Damages —> Residual Stress

TRAAT 1 AN

lawasd: -
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LTLN Propellers made of these alloys should be stress relieved after they are repaired to reduce

any residual stresses to safe levels before the propellers are placed in service. [P-22]

ANBNNEY ;-
VANNEILAR © -
bubbles TermPir-29
WegaInIA [H@aatey / AiTas Tunayms]
MNIALTY : Propeller -> Cause of Damages —> Bubbles

BHAURIAT 1 AU

flawail: vapour; cavities
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LiTUv : Cavitation, the forming and bursting of vapour-filled cavities or bubbles, can occur as a result

of pressure variations on the back of a propeller blade. [P-11]
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UNIBLUER © -
propeller drawings TermPir-30
wuuludng [{denTny]
MINIALTD : Propeller —> Inspection (Record) -> Propeller Drawings

MRAAT : AN

flapasd : drawings
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1i5U% : Back on deck, the damage found was compared to the original propeller drawings and an

emergency repair proposal was made on site which was verified by the propeller manufacturer and

approved as the correct and most efficient repair procedure. [P-05]

ANE1984 : identification mark ; mill sheet

VNNLILUG © -
identification mark TermPir-31
& 9L o o o
N17ALUANT [geeinaingy]
MNIALTD Propeller —> Inspection (Record) -> Identification Mark

TRAAT 1 AN

lawail:  identification marking
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Li5U% : The identification marks are to be transferred and maintained during the preparation of test

specimens. [P-19]

o 9y o . .
A1RN8Y : propeller drawings ; mill sheet

UNIBLUR @ -
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mill sheet TermPir-32
TU5Us99RN 199U AR f@eanny]
mlfmﬁ?lm : Propeller —> Inspection (Record) -> Mill Sheet

TRAAT : ANUIN

lawail: certificate
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1i51% : Before making the above procedure, identification mark, mill sheet and drawing of the

propeller are checked in order to make sure of the base metal. [P-23-Examination]

ANBN9E propeller drawings ; identification mark

ANNELR © -
chemical composition TermPir-33
] = '
AVUNANNNLAN [§\Teag0y]
Mmmﬁ;m : Propeller —> Inspection (Record) -> Chemical Composition

BRAAT 1 AN

lowasd: -
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1i5U% : Before welding, the preliminary examination for base metal such as chemical composition or

micro-structure and degree of damages should be carried out. [P-23-Welding]

o o a
ANANAN ©  base metal

MBI © -
visual inspection TermPir-34
N17ATIRN [H\Tengay]

VNIAITDN ; Propeller —>Inspection & Testing (General) -> Visual Inspection

MHAAT © AU

flawasd :  visual examination
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17U : At the beginning of June a 270-metre vessel was at port in Dunkirk and Hydrex had been
asked to carry out a visual inspection of the stern seal assembly, carry out propeller polishing and

cleaning of the sea chest grids. [P-05]

ANBNNBY ;-
UNBLUER @ -
dye penetrant testing TermPir-35
¥ % ¥ 1% '
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‘M&l')mfﬁim : Propeller —> Inspection & Testing (Crack) -> Dye Penetrant Testing

TRAAT : ANUIN

lawask: dye penetrant test ; liquid dye penetrant test ;

dye-penetrant ; dye penetrant inspection
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1i5UN: The damaged propeller is generally examined by visual inspection at her dry dock, and

sometimes the method of dye penetrant testing is engaged for this purpose, if necessary, in order to

detect the penetration against surface defect or not. [P-23-Examination]

A181984 : fluorescent penetrant testing ; ultrasonic testing ; radiographic testing

UNNELUR - -

fluorescent penetrant testing TermPir-36

nsldthenngeaisaitutniasessig (fidenaay]

UNIAITEN Propeller —> Inspection & Testing (Crack) -> Fluorescent Penetrant Testing

TRAUBIAN : AN

flawasl : fluorescent penetrant inspection
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1i3U% : Dye penetrant testing is to be done in every step of procedure, and also fluorescent
lpenetrant testing is to be applied for detect of hair crack on the blade surfaces, if necessary. [P-23-

Outline]

ANB19BN : dye penetrant testing ; ultrasonic testing ; radiographic testing

UNIBLUR @ -
ultrasonic testing TermPir-37
y v = = ,
ﬂ’]?lﬂﬁ"’l@ﬁ‘ﬂﬂ?’mﬁﬁﬁlﬂ@uﬂﬁ’]&m@ﬂ [élﬁmmm]
ummﬁlm : Propeller —> Testing (Crack) -> Ultrasonic Testing

MRAAT . AN

flawasl :  ultrasonic inspection ; ultrasonic examination
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LiTUY : As a general rule, ultrasonic testing of Mn-bronze and NiMn-bronze is not feasible, due to the
high damping capacity of these materials. For NiAl bronze and MnAl-bronze, ultrasonic inspection

of subsurface defects is possible. [P-18]

ANBN9B dye penetrant testing ; fluorescent penetrant testing ; radiographic testing

UNIBLUER @ -
radiographic testing TermPir-38
v 2 o a '
NITATINTALITIVNILITIA [sﬁmmm]
Muﬂmfﬁ‘:'ﬂ\i : Propeller —> Testing (Crack) -> Radiographic Testing

TRAAT : AU

RS radiography ; radiographic inspection ; radiographic examination
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Li5UN : The area is to be checked by dye penetrant or radiographic inspection, if necessary. [P-23-

Outline]

ANBN9E dye penetrant testing ; fluorescent penetrant testing ; ultrasonic testing
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dimensional inspection TermPir-39
NN93AIUIA [f@emny]
Mmmﬁ;m : Propeller —> Testing (General) -> Dimensional Inspection

MRAAT 1 AN

lawasl :  dimensional check
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151N : The measurement of dimensional accuracy is the responsibility of the manufacturer but the

report on dimensional inspection is to be presented to the Surveyor who may require checks to be

made and to witness such checks. [P-19]

ANBNNEY -
VNG -
static balancing TermPir-40
nagtiunAueluang {@eanny]
mJ'JmL?I@\‘i : Propeller —> Testing (General) -> Static Balancing

MRAAT : AN

llawasl :  static balancing test ; statically balance (An3811)
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1i3U7 : The finished propeller and the blades of controllable pitch propellers and vane wheels are

required to undergo static balancing. [P-30]
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ANRWNEN -

UNNELIR) © -

hot straightening TermPir-41

nesnlagldAruFau [fidaamay]

VINIALTEN ; Propeller —> Damages (Bending of Blade) -> Repairing -> Hot Straightening

TRAAT 1 AN

flawasl: hot fairing
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137 : In case of hot straightening much attention should be paid for temperature control. [P-23-
Outline]

o 8 o . .
ANBINAN @ cold straightening

UNNELIR © -

cold straightening TermPir-42

naen tae ladldmnniau [fdaamay]

VIR : Propeller —> Damages (Bending of Blade) -> Repairing -> Cold Straightening

MUAAT © ANUNH

llawasl: cold fairing
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1i3U% : Cold straightening (straightening at a temperature below 205 C (400 F)) by means of
dynamic loads should be used only in making minor straightening repairs at the tips or the thin

edges of Mn bronze, NiMn bronze or NiAl bronze blades. [P-22]

A181984 . hot straightening

UNIBLUER @ -
grinding TermPir-43
a JL o o
NITLAETS LY ALl il
NG ALTD : Propeller —> Damages (General) -> Repairing -> Grinding

MRAAT 1 AN

flawasl: grind (AN3e)
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13U : As a general rule, when defects or cracks are found on a propeller, they should rather be
reconditioned either by chipping or by grinding in preference to having them reconditioned by
elding. [P-17]

o % a . .
ANRNNBY ;. polishing

VANNEILAR © -
polishing TermPir-44
n7un [HTengnay]
MINGALTD ; Propeller —> Damages (General) -> Repairing -> Polishing

TRAAT 1 AU

flawasl . polish (ANA3eN)
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TN ; According to the developers, blade-roughness values found equivalent to 8 microns Ra or

more should be treated by polishing. [P-01]




181

o 3y a o
ANRNEY :  grinding

UNIBLUER @ -

cutting TermPir-45

naeem [fidaamey]

MINIALTD : Propeller —> Damages (Blade Missing / Cracking) -> Repairing -> Cutting

MRAAT : AN

lawail: cropping ; cut (ANM3eN) ; crop (AM3EN)
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1i3U% : With cutting, a small amount of trailing edge material is removed and the edge re-ground.

[P-05]

ANENNAG ;-
MUNBIWE -
stress relief heat treatment TermPir-46
N17ALLNBAAAINNLAL [EdenTny]
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Propeller —> Damages -> Repairing (Straightening / Welding) -> Stress Relief Heat Treatment

MUAAT © ANUNH

flanatl: heat treatment for stress relief; stress-relieving heat treatment ;

heat treatment for stress-relieving ; stress relief heat treat (ﬁﬁﬂ?ﬁm)
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15U : Stress relief heat treatment is to be carried out, where possible, in furnaces having suitable

atmosphere and temperature control. [P-19]
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welding TermPir-47

P ;
NI9LIBN [fifieatey / sainfinganiu]

ummﬁ‘lm :
Propeller —> Damages (Blade Missing / Cracking / Cavitation-Erosion / Corrosion) ->
Repairing ->Welding
iz

Propeller —> Repairing (Cutting) -> Repairing -> Welding / Grinding

TRAAT 1 AU

EDE welding repair ; welding work ; weld (ﬁﬂﬂ?m)
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Li5U% : When carrying out repairs by welding, the casting defects or cracks in the damaged part of

the propeller should be removed completely before welding. [P-17]

ANENNBY : -
V?J']FJL'WWJZ -
build-up welding TermPir-48
nTIANNEN [fidenanny]
WNQ@G}T’J\T :

Propeller —> Damages (Blade Missing / Cracking / Cavitation-Erosion / Corrosion) ->

Repair by Welding -> Build-up Welding

TRAAT 1 AU

flawadl : built-up by welding ; building-up by welding
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1i3U% : Damaged areas are to be chipped out to the sound base metal, and filled up with build-up
elding by using the special filler metal, which has better erosion resistance than base metal. [P-23-

Welding]

A1E198Y : butt welding

Filler Metal

Filler Metal

T, m":ﬁl

L Backing st

Base Metal

sililszneu: 917 10: nswRaNNuRauazN 9 TaNNaN

UNIBLUER @ -

butt welding TermPir-49

dl 1 1
N9 TANAR [fdaany]

P
UNIALTEN :

Propeller —> Damages (Blade Missing / Cracking) -> Repair by Welding -> Butt Welding

MRAAT : AN
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UTUN : Butt-welding works shall be carried out in flat base after dismounting from the tail-shaft. [P-
23-Kind]

A181984 : build-up welding

®Cor more in
s1isvney ;Joingoyeld & iller Metal
Piece be joined 2/3t
/ \
L\
Y Carry out suffieient back
%uﬁﬁﬁﬂ’]ﬁi'ﬂ L . ) chipping and leave 6R at the 60°
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UNIBLUER @ -

base metal TermPir-50

Tanzludng [f@emny]

MNIAITD ; Propeller —> Damages (Blade Missing / Cracking / Cavitation-Erosion / Corrosion) ->

Repair by Welding (Build-up Welding / Butt Welding) -> Base Metal

TRAAT 1 ANUNN

lowasd: -

Ailenw : FAraslanznanratludansngndanlananisanuaziian NNsaaziann
maIgIuRANNIAR LAz lASIE519qanA lanzeadansnangdauy o deaziily

danuualunsiaaniannazNdangiuini@a e

137 : The fillers used must result in a weld metal with mechanical characteristics matching those of

the base metal and possessing sufficient corrosion resistance in seawater. [P-21]

ANB198 : filler metal

sitlszney: A7UR 10 waz 11 NTWANAW TermPir-48 waz TermPir-49

UNIELUR & -

filler metal TermPir-51

TavizanniTaw [f@mny]

MNIALTY : Propeller —> Damages (Blade Missing / Cracking / Cavitation-Erosion / Corrosion) ->

Repair by Welding (Build-up Welding / Butt Welding) -> Filler Metal

MUAAT © ANUNH
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1i3U7 : Repair of Cavitation Erosion: Damaged areas are to be chipped out to the sound base metal,
and filled up with built-up welding by using the special filler metal, which has better erosion

resistance than base metal. [P-23-Welding]

o v a
ANANAN © base metal

o o

sililszneu: A3URl 10 waz 11 NTWANAWT TermPir-48 waz TermPir-49
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-A-
Al-bronze
Aluminium bronze

Aluminum bronze

-B-

Base metal
Bending of blade
Bent blade

Blade missing
Blade root

Blade thickness
Blade tip

Broken blade
Bubbles
Building-up by welding
Build-up welding
Built-up by welding
Butt welding

-C-
Cavitation
Cavitation-erosion
Cavities

Certificate

Chemical composition
Cold fairing

Cold straightening

ExPir-19
ExPir-19

ExPir-19

ExPir-50
ExPir-23
ExPir-23
ExPir-22
ExPir-16
ExPir-18
ExPir-17
ExPir-22
ExPir-29
ExPir-48
ExPir-48
ExPir-48

ExPir-49

ExPir-24
ExPir-24
ExPir-29
ExPir-32
ExPir-33
ExPir-42

ExPir-42
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TermPir-19
TermPir-19

TermPir-19

TermPir-50
TermPir-23
TermPir-23
TermPir-22
TermPir-16
TermPir-18
TermPir-17
TermPir-22
TermPir-29
TermPir-48
TermPir-48
TermPir-48

TermPir-49

TermPir-24
TermPir-24
TermPir-29
TermPir-32
TermPir-33
TermPir-42

TermPir-42



Controllable pitch propeller
Conventional propeller
Corrosion

CPP

Cracking

Cracks

Crop

Cropping

Cut

Cutting

-D-
Dimensional check
Dimensional inspection
Drawings

Dye penetrant

Dye penetrant test

Dye penetrant inspection

Dye penetrant testing

-E-
Electrochemical action
Electrochemical attack

Electrochemical reaction

-F-
Filler metal

Fixed pitch propeller
Fluorescent penetrant testing

FPP

ExPir-08
ExPir-06
ExPir-25
ExPir-08
ExPir-21
ExPir-21
ExPir-45
ExPir-45
ExPir-45
ExPir-45

ExPir-39
ExPir-39
ExPir-30
ExPir-35
ExPir-35
ExPir-35
ExPir-35

ExPir-26
ExPir-26
ExPir-26

ExPir-51
ExPir-05
ExPir-36
ExPir-05
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TermPir-08
TermPir-06
TermPir-25
TermPir-08
TermPir-21
TermPir-21
TermPir-45
TermPir-45
TermPir-45
TermPir-45

TermPir-39
TermPir-39
TermPir-30
TermPir-35
TermPir-35
TermPir-35
TermPir-35

TermPir-26
TermPir-26
TermPir-26

TermPir-51
TermPir-05
TermPir-36
TermPir-05
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-G-
Grind ExPir-43 TermPir-43
Grinding ExPir-43 TermPir-43
-H-

Heat treatment for stress relief ExPir-46 TermPir-46
Heat treatment for stress-relieving ExPir-46 TermPir-46
High skew propeller ExPir-07 TermPir-07
Highly skewed propeller ExPir-07 TermPir-07
Hot fairing ExPir-41 TermPir-41
Hot straightening ExPir-41 TermPir-41
-]-

Identification mark ExPir-31 TermPir-31
Identification marking ExPir-31 TermPir-31
Impact ExPir-27 TermPir-27
-K-

Keyway ExPir-14 TermPir-14
-L-

Leading edge ExPir-11 TermPir-11
Liquid dye penetrant test ExPir-35 TermPir-35
-M-

Machinery ExPir-02 TermPir-02
Manganese bronze ExPir-20 TermPir-20
Marine engineering ExPir-01 TermPir-01
Mill sheet ExPir-31 TermPir-31

Mn-brass ExPir-20 TermPir-20



Mn-bronze

-N-
Ni-Al-bronze
NiMn-bronze

Non-skewed propeller

-P-
Polish

Polishing

Pressure face
Pressure side
Prop

Propeller boss
Propeller drawings
Propeller hub
Propeller shaft
Propeller

Propulsion

-R-
Radiographic examination
Radiographic inspection
Radiographic testing
Radiography

Residual stress

-S-
Screw propeller

Skewed propeller

ExPir-20

ExPir-19
ExPir-20
ExPir-06

ExPir-43
ExPir-43
ExPir-09
ExPir-09
ExPir-04
ExPir-13
ExPir-29
ExPir-13
ExPir-15
ExPir-04

ExPir-03

ExPir-37
ExPir-37
ExPir-37
ExPir-37

ExPir-27

ExPir-04

ExPir-07

189

TermPir-20

TermPir-19
TermPir-20
TermPir-06

TermPir-43
TermPir-43
TermPir-09
TermPir-09
TermPir-04
TermPir-13
TermPir-29
TermPir-13
TermPir-15
TermPir-04

TermPir-03

TermPir-37
TermPir-37
TermPir-37
TermPir-37

TermPir-27

TermPir-04

TermPir-07
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Static balancing test ExPir-39 TermPir-39
Static balancing ExPir-39 TermPir-39
Statically balance ExPir-39 TermPir-39
Stress relief heat treat ExPir-45 TermPir-45
Stress relief heat treatment ExPir-45 TermPir-45
Stress-relieving heat treatment ExPir-45 TermPir-45
Suction face ExPir-10 TermPir-10
Suction side ExPir-10 TermPir-10
-T-

Tail shaft ExPir-15 TermPir-15
Trailing edge ExPir-12 TermPir-12
-U-

Ultrasonic examination ExPir-36 TermPir-36
Ultrasonic inspection ExPir-36 TermPir-36
Ultrasonic testing ExPir-36 TermPir-36
V-

Vapour ExPir-28 TermPir-28
Visual examination ExPir-33 TermPir-33
Visual inspection ExPir-33 TermPir-33
-W-

Weld ExPir-46 TermPir-46
Welding repair ExPir-46 TermPir-46
Welding work ExPir-46 TermPir-46

Welding ExPir-46 TermPir-46
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ExPir-04
ExPir-05
ExPir-06
ExPir-08
ExPir-09
ExPir-13
ExPir-14
ExPir-16
ExPir-18
ExPir-49
ExPir-50
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TermPir-04
TermPir-05
TermPir-06
TermPir-08
TermPir-09
TermPir-13
TermPir-14
TermPir-16
TermPir-18
TermPir-49
TermPir-50



