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Abstract

In the last few years, with the development of ship maintenance system, oil
monitoring technology is applied to ship field gradually. Ship’s stern shaft system is an
important part of the ship power system, so the wearing degree and defective instance of
the stern shaft and it's bush, shaft bearing and bearing shell come down to the ship’s
voyage safety directly. In this paper, according to the character of the ship stern system
and the factors that effect it's capability, such as environment, utilizing the experience of
the field expert, and combined with the practice of ship manufacturing and maintenance,
namely oil quality testing, spectrometric oil analysis, and Ferrography analysis etc, is
studied respectively, and then models for data processing are established and identifying
technology of Abrasive particles is introduced. On the basis of this, it has been preliminary
used the synthesis and infusion methods of information to process the result of the data,
using the lubricating oil measuring of several typical ship stern shaft as examples. At last,
A Ship Stern Shaft Lubricant State Monitoring System is programmed. The monitoring
system to ship stern shaft is used to store analyzed data, to analyze data, to do trend
analysis and to scout disposed course, in order to analyze the malfunction and
accumulate experience.

The paper mainly adopts following research methods: the method of the documents
and materials, the method of practice research, the method of investigation and analysis
to the case , and also, the method of induction and deduction etc. The main function of the
ship stern shaft state monitoring technology is: Analyzing the change of the parameters
and the quality of stern shaft system oil, monitoring the inferior change of the oil quality;
Analyzing the wearing elements, contamination elements and additive elements and the
debris in the oil sample, search after the affiliation between the character and the wear
condition and the failure of the part of the device. Study the affection of the contamination
in the oil to the performance and condition of the device. Colligating the primitive data,
such as the type, running environment, running condition, maintenance activity etc, of the
ship stern shaft system and device and the experiment data, realizing the condition
monitoring and fault diagnosing technology, directing the management and using of the oil,

providing advice to the maintenance and inspection of the ship stern shaft system and
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device.

The main tasks of the paper are: Studying the wearing theory of equipment and the
importance of lubricant's capability analysis; Establishing different but appropriate
mathematics model according to different detection mode and data character; According
to the characteristic of multi-technology, the paper has discussed information colligation
and amalgamation technology in theory, and has put the technology into practice primarily;
programming A Ship Stern Shaft Lubricant State Monitoring application.

The final aim of the study item is to reduce the failure rate, repair & maintenance
expense and workload of ship stern shaft system, to prolong the cycle of ship inspection
and to enhance ship working rate. It can also help ship management department to
strengthen the safety of ship stern shaft system, the economical working and the safety of
sail. It helps ship management to accord with the criterion about ship screw shaft state
monitoring system of Classification Societies. It provides technology protection to the
technology innovation of the ship management department.

On the basis of many kinds of investigation and in-depth analysis, this thesis draws
the following conclusions: synthetically using the mathematics method such as trend
analysis, fuzzy mathematics and time series analysis to analyze the parameter data
drawn from the fluid measure, we can improve the accuracy and reliability of state
recognition and prediction; implementing the state monitoring to propeller shaft system,
we can raise the dependability of the stern and axle system, and also raise the operation
rate of boat; The state monitoring of the propeller shaft can also lengthen the overhaul and
checkout interval of the mechanical equipments, thus prevent mechanical disordering
caused by unnecessary dismantling and save expenses.

Meng Zhaoyu(Marine Engineering)
Directed by Zheng Shijun

Key Words: oil monitoring, stern shaft system, data mode, software programmed
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(2) KEERLE 73 L (PLP)
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B (Sb) 10 -
fit/# (Si) 40 -
B (Na) 50 80 ICP (SOAP)
Y (Pb) 40 20 ICP (SOAP)
i 5 m?/sE40°C I £ /70 -
/K (Water) 0.5% 1% | Visual
i (24 settling hrs)
BT (WPC/mD) - 30 : Direct Reading




i RO R S

X TR AR M, 57 PO ot B 4 Y T A 2 25 B R EAS 20 A
iR (K627 M RANG R R @A R E .

BRI =R 73 M 4

GGG AT I, S BB B 2 AT il L0 1 & BPEAS AR A 3

Bho mUER A DA, LRE MBS A CHIXHED A2 & &R

YOI, SERERT A i T 95 AL AN B A% B

FE IR AL

F6-2 MR WA T S i (LRD
TALE IR L A A iR A AL AEFT A A ) e
KRN (CSt) | k. AR T AU RE T KT 25%
TG B VUEY)
K TR (Cst) | By Y TS NF10%
Tt
KN Gevol) | AR Bt FUtb Ui, R, KT 1%
AR WS
fe o PEOH | Ak, BRA: R RE 14 KT 1%
(mgKOH/g) SULIIEL KD
V54 LD
V& ) e ok
AN WM N | Adk. BEIE. S | RE TR KT 0. 15%
(%wt) JE5 45
& 8 A S8 | V5 ) KB T CINEA O/
(ppm) Mk % KT 10
i/ B KT 30
7 B OKT 10
flg iR % & BORT 10
WO R/ IR A fit KT 40
Ehik W KT 80
ERIK /3 A ) B KT 30
FR % 5}/ &
il i KT 50
B ORT 10
TR AT W4 e i R B 4% 7 B A S0 A *
R
s HEAFHEAT HURL B BHO0 23 A1 LA b B 2 ket B2 9 ELA T B, DU P I 4 e i 7k B
CEap YR
6.2 9 . FH S 46

AR TSI G kg Az B 8 W) B M PR B e 2 i R 4, g A &5 5 43
TR LSS 4 R AR I H LR 1 SIGNUM OIL ANALYSIS. LUBMARINE-HK

52 L -



i RO R S

SENSE SR, Bl B B SN TSR . ARG, R T AT SCHTRR B e X
XL BEAT o AR, JFEAT ¥ P BRI R T AR L 4

6.2.1 AL H7

TV A R, VM A B — T O RGN A B AR, S AR T
— et ) T B P L R T 5V T T B A S i R 1) AR s
WK 227K 233 G it R B A S IR 1 A, BRI AR, BI&
P R A S L SRR o DRI, A i 1) R A 23 BT e AT 12 2% TR T R 00 K
T I, ¥ TR A TRITE TR A B, A o A P el B el 100 SR A T 0 e 2 Ak H
TR A MR T A

SXoF BT e o BEA T BN A BT 2 R T A SO 1 B b 2 7 Ao 1 B A T
AEER,  BISR FHEAo Ar 2 AOR R B VP A AT AL PR R 34T

R 6-3 0 LT MR e Sl R GE R A U B P R AN M SR . I A
Fa B R B BT A E T R S AL, TP EURE IR 6 A

3¢ 6-3 HALIRNER ARG BE BAL AL RE M HT I SRR
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Lead , ppm 30 0 29
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Tin , ppm 1 0 3
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Boron , ppm 0 3 2
Sodium , ppm 14 0 32
Magnesium , ppm 19 5 16
Phosphorus , ppm 246 367 205
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Calcium , ppm 1950 2512 1916
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the tests performed, indicate that it is suitable for continued use.” #H—%{.
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Wear 4 3 2 1
element R, No. R, No. R, No. R, No.
Fe 0.5 2 1.0 4 1 4 0 4
Cu 0.1 1 0.9 8 1.3 9 0 7
Pb 0 0.5 1 0.5 2 0 4
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Al 0.5 1 2.0 2 0.2 1 0 5
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3% 1 CCS XHEAH SEA GLORIA #HATHEHEXIRA WA #5 R G . FH s/

MO, 553 P

) . Form GP
POE M %
\:, !’“ By,
CHINA CLASSIFICATION SOCIETY ‘-‘ u ‘:;
wi
SURVEY REPORT ON MAINTENANCE OF CLASS 1, QHO040011
Name of Ship . Changed SEA GLORIA ‘| Flag ~. Changed Panama
Class No. Changed| 94D2037 Port of Registry Panama
Gross Tonnage 80203 Dare Keel Laid 05.08.1993
Qwner T Changed| Sea Glory Maritime Inc.
Operator —  Changed| Qingdao Ocean Shipping Co.
Character(s) of Classification and Class Notation(s): . Changed
* CSA 35 Buolk Carrier, ESP. Streagthened for Heavy Cargoes, Holds Nos.2, 4, 6 Smay be Empty, Loading
- Computer 5.1.G
* CSM AUT-0. CMS(Continuous Machinery Survey). SCM(Screwshaft Condidon Monitoring)
Place of Survey Qinhuangdao = Floating ¥ Drydock
Date of Survey First Visic: 03.03,2004 Last visir: 21.03.2004
THIS IS TO CERTIFY that the undersigned carried our the following survev(s) in accordance with the Rules and Regulations of this
Sociery and found the ship to be in satisfactory condition subject to fing dation(s)(if any) to be dealt with,
*  Special Survey ( ~ Commenced’ ~ Incompleted/ _ Completed) » Docking Survey/ — [nwater Survey
™" Special Survey for Refrigerated Careo Installarion «  Continuous Survev( _ H/ © M/ R

_ o Anmnual Survev({ _H/ M T R)
Intermediare Survey (H/M)
= Screwshaft and Tube Shaft Survev ( — Partial/

PMS Verificarion Survey (¢ Annual

= Boiler Survey

«  Repair Survey/ —_
. Madified) " Occasional Survey
Special)

Alteration Survey

The Classificarion Certificats(s) for Hull Machiner/Refrigerated Cargo Installation hasihave been endorsed us follows:

H: Commencement af Special Survey. Docking Survey and repair survey carried out and elass maintained subject to
) completion of special survey to be carried aut by April 12, 2004. Aft bulkhead plating of cargo holdsNos.1.2.3, 4, 7&8 to
be examined and partially renewed by April 12, 2004, refer to the report No.QHO04001 1{Form ROQ).

M Completion of continuous survey.screwshaft and tube shaft survey and boiler survey carried out and class
maintained.
R:
The undersigned recommended that Rl term classifcarion cermilicars he 1sseed and jor new and ions be assigned z

Form |CCHi|COMi|CCRi| PH | PM| PR | PC| PD| PB| PI [ PE|PO|PL | PP | PHe | PHb | PMS | ESP | CER

Issued X| X NIXIX X X X

ALTERATION(SYRENEWAL(S)REPAIR(SYDAMAGE(S)/OTHERS was(were) reported on Form RA
OUTSTANDING RECOMMENDATION(SY/MEMORANDUM was(were) stated on Form RO

The undersigned declures thar the scope of cluss sumy ;W..dmekumms of Reg. 1 10y ard ar Reg, 17 2y fu) of the Imjernavonal
Comvention for the Safeq: of Life ar Sea 1974 anmd us J”PM Amendmenmy rbemm

Place Qinhuangdao ‘,/ te . o . E,? i 1.|
Date Derch 21,2004 7L E ( Qiu Zhijian,Li Xiaofei )
DATE OF NEXT SURVEY: Wy R Survevor to CHINA CLASSIFICATION SOCIETY
S8, | H 12042004 | = DS. 08.10.2006
IS. | H: M: ps [No.l: 20.03.2007 |No.2: 20.05.2007
No.3:
AS. | H: M: R: P.S. |Neo.l: 20.03.2014 |No.2:

Sambols: X Appheable
o LITydl, M-Mach * R-Ruti

Mot Apphweahle

LCangns nsiallangn. &S -Aomial Suren. | S -lnreonediae Sunes, $.8 -Speel Suney, D § -Rockimg Survey,
P § -Sutewshatt and Tabe St Sones B -Boler Sunes, PAIS Platnid Masgtonaice Selieine

Ver, 2.0 9910
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Table B8.1.3-1 Approval procedure of preventive maintenance system for oil Iubricated propeller
shafts

Item Procedures

1.General The Procedures will apply to ships intending to adopt the preventative
maintenance system for the propeller shafts as specified in 8.1.3 Part B of the
Rules that permits the shipowners to maintain the shafts preventively by
carrying out lubricating oil analysis regularly and diagnosing the lubricating
condition of the shaft based on the results.

2.Application | -1 A executive management (hereinafter referred to as a “management”)
responsible for adopting the preventive maintenance system according to the
Procedures to submit to the Society two copies of maintenance manuals
specified at least for the following items for the ship to be covered with an
application:

(1)Management’s policy for implementing the preventive maintenance system
(2)Procedures and responsible persons for sampling oil monitoring parameters
such as oil analysis results and recording the necessary data

(3)Procedures and responsible persons for selecting and controlling the
analytical testing machines (or testing laboratory) and the measuring devices
for monitoring parameters

(4)Procedures and responsible persons for review of each parameter monitored
and diagnosing the lubricating condition thereby

(5)Procedures and responsible persons for proceeding in case any abnormality
is found (including those for reporting to the Society)

(6) Procedures and responsible persons for ensuring that proper maintenance is
carried out according to the maintenance manual

-2 The Society returns one copy of the documents to the applicant after review
and approval of them. The management is to keep the approved documents on
board the ship.

3.Approval The Society examines the documents submitted for approval on the
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and Notation | management system, the maintenance procedures and the criteria for
parameters (including the criteria for alarming and abnormal conditions) such
as oil analysis results. The Society gives the notation (PSCM) to the
classification character of the approved ship.

4.Approval -1 Management system
Conditions (1)The management is to state clearly that he will take responsibility for
implementation of the preventive maintenance for the related parts properly
according to the manual and have the crew concerned to be quite familiar with
the procedures.
(2)The management is to verify that the parameters such as oil analysis results
are all within their limits and to make suitable measures, if necessary, and to
report the Society immediately in case any abnormality is found.
(3)The management is to verify that the suitable maintenance is carried out
according to the manual.
(4)The items monitored or reviewed according to the manual are to be recorded
-2 Maintenance procedures
(1)O1il sampling for analytical testing

Oil sampling for analytical testing is to be carried out regularly at least 6

months-----*
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