IZIZI [Eﬂg-g&ﬂ: EF 4% 5 /Certificate No.
FS23PWA00004
CHINA CLASSIFICATION SOCIETY
T) A iEPH
CERTIFICATE OF WORKS APPROVAL
IFR A B Tk s B A B T AR B R A FE AR B 5= fh R R A4t

This is to certify that the manufacturer stated in the certificate meets the requirements of the standards listed below and is available
with the ability and conditions to produce the products described in the certificate.

#E) /Manufacturer

Hyundai Integrated Forging Co.,Ltd.

Hiht/Address

46, Yulchonsandan 5-ro, Haeryong-myeon, Suncheon-si, Jeollanam-do, Republic of Korea

FEih B FR/Product

B
STEEL FORGINGS
FfHhits &/ Notations
T/Nil,

N/ Approval Standard
LR EMRgA (R SEEMTY) (2023) AHTEHEEEBIRHIE
Chapter 5, Part One of China Classification Society Rules for Materials and Welding 2023 and its Change Notices

J T-/Intended for
H5AH/Ships

EBifificat} is valid until 2029401 J101H/ Jan. 01,2029

T S EBE 20244E02 8220
Date Feb. 22,2024

FUEFREPBREHIHAMGRES R, FHLATUA— N6k, WaAREER. KATEDETSALAHBETATR, AFERSRTELETA
FHR, REDHEMFRR BB ASTRAREYEETEBHEI AN, BXRATHAFIESNATEREN, THAIRBIAYEL.

This Centificate is issued pursuant to the Rules of the Society and related regulation. All pages of the certificate are taken as a whole and are used simultaneously. No
paper certificate page is valid without bearing the stamp of the Society, no electronic certificates is valid without the digital signature, and no copied form of the
certificate is regarded as valid. Any part of the certificate is not to be extracted or abridged by any unit or individual in any form. Related parties wha are doubted about
the authenticity of the certificate may inquire of the Society or its offices.

Form No: WO01. B % H3%/Contact Us, WA B 714 5h/See official web site of the Society (htip://www.ccs.org.cn) UTN:PO
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iEH 45 2 /Certificate No. FS23PWA00004

FeimBAgl/Product Description
4E514/Steel Forgings (MO001)

#Fr/Name JBYE () /Value B/ Unit
Steel forgings for shafting and machinery

FEfR &R /Product Name (Propeller Shaft etc. for main propulsion shaft and other
machinery)

At FhA/Steel Type Carbon steel, Carbon Manganese Steel, Alloy Steel

RMARZ/Surface Machining As Forged, as Rough Machined or as Final Machined

FAEE/Maximum Weight 87000 KG
Normalized or Normalized + Tempered, Normalized + Quenched +

# 438 /Heat Treatment Tempered, Normalized + Tempered +Quenched + Tempered,
Quenched + Tempered

#7573 /Forging Method Open die forging

RN /Max. Size Shaft: Diameter<<2700, Length:14500 mm

B R/ Melting Process EAF-LRF

441/Steel Forgings (M0002)

$4Fr/Name Btk (i) /Value BN/ Unit

P& FR/Product Name Steel forgings For Crankshafts (Integrated Crankshafts)

MM T /Steel Type Carbon steel, Carbon Manganese Steel, Alloy Steel

FEIRAS/Surface Machining As Forged, as Rough Machined or as Final Machined

BREE/Maximum Weight 44384 KG
Normalized or Normalized + Tempered, Normalized + Quenched +

HAbEE /Heat Treatment Tempered, Normalized + Tempered +Quenched + Tempered
Quenched + Tempered

&5  /Forging Method Closed die forging

B/ Melting Process EAF-LRF

45M14:/Steel Forgings (M0003)
$#Fr/Name Btk (ff) /value iy /Unit
= &% /Droduct Name St?el forgings For Crankshafts (Crank Throw etc. for Semi-
built Crankshafts )
FIAIRZ/Surface Machining As Forged, as Rough Machined or as Final Machined
ATAFHZ/Steel Type Carbon steel, Carbon Manganese Steel, Alloy Steel
Normalized or Normalized + Tempered, Normalized or
Normalized + Stress Relieved, Normalized + Quenched +
Tempered, Normalized + Tempered +Quenched + Tempered,
Quenched + Tempered

PuAbRE /Heat Treatment

B AER/Maximum Weight 87000 KG
&R /Forging Method Open die forging
e A /Melting Process EAF-LRF

B4 1:/Steel Forgings (MO004)
¥iF5/Name Btk () /Value ALY /Unit
forgi ] =
7 542 %k /Product Name St?el orgings for Crankshafts (Crank Throw etc. for Semi
built Crankshafts )

AP FhE/Steel Type Carbon steel, Carbon Manganese Steel
FMEIRAS/Surface Machining As Forged, as Rough Machined or as Final Machined
BAEE/Maximm Weight 10820 KG

Normalized or Normalized + Tempered, Normalized or
Normalized + Stress Relieved, Normalized + Quenched +
Tempered, Normalized + Tempered +Quenched + Tempered,
Quenched + Tempered

37 . /Forging Method Semi—Closed die forging

a7/ Melting Process EAF-LRF
% 270 F& 471 /Page20f4

FHAbFH /Heat Treatment




WF T 4% /Certificate No. FS23PWA00004

£E5{4:/Steel Forgings (M0005)

ZFr/Name Y () /Value PAAT/Unit
2 & 5% /Product Name Steel forgings for Hull Structure (Rudder Stock etc. for
Hull structure )
FMEIRA/Surface Machining As Forged, as Rough Machined or as Final Machined
AT TR /Steel Type Carbon steel, Carbon Manganese Steel, Alloy Steel
Normalized or Normalized + Tempered, Normalized or
AL /Heat Treatment Normalized + Relieved, Normalized + Quenched + Tempered,
Quenched + Tempered
B AKEE Maximum Weight 87000 KG
B R /Forging Method Open die forging
16553/ Melting Process EAF-LRF

HLHERYPEI4E/Approved Drawings
B4t #E 5/ Drawings Approval No. : J5/Nil.

FEisA ARG i/ Approval Test Report

RBREYH S/ Test Report No. : Steel Forging
RIER 5 HH/ Test Report Date : 2010-10-15

RIER G S/ Test Report No. : Crank Throw
IR & H#/ Test Report Date : 2011-06-15

RIGRES S/ Test Report No. : Steel Making
R E EHH/ Test Report Date : 2011-12-28

REMEH S/ Test Report No. : Extension of forging weight (C/C-Mn steel)
KRB HHA/ Test Report Date : 2017-09-18

RISRE LSS/ Test Report No. : Extension of forging weight (Alloy steel)
RIGH 4 AW/ Test Report Date : 2017-09-18

RIEW A SRS/ Test Report No. : Forged steel crankshaft test report
R HHE/ Test Report Date : 2017-05-29

RIS E4E/ Test Report No. : Forged steel crankthrow test report
RIS E HH/ Test Report Date : 2017-11-07

RIS E S/ Test Report No. : Forged steel CrankThrow Test Report for Approval
R HHA/ Test Report Date : 2019-11-25

RIS ES S/ Test Report No. : Forged Steel Crankshaft Test Report For Extension approval 20230524
RIHRE I3/ Test Report Date : 2023-05-24

NS TG R 5 ER 75 X /Method of Product Inspection after Approval

RS TT B RL g 477 R I8 7= i /The product should be inspected in term of the rules:

AT JE BIF= SRR TR 7 B A A B AR VAR B 24t 3R JE M A 4G AR RO P AR IR AT S, SRISE RS B b il A A
PR iEF.

After approval, product inspection should be carried out by the Surveyor of the Society in accordance
with the approved product inspection scheme, and the Marine Product Certificate will be issued by the
Society upon satisfactory inspection.

N BR %5/ Maintenance Requirements of Approval

LW, WRER, BAXME. TEREARANE, MEGAHLRE. 55 RREmE~ R,
BEHlEM R KRBT ESR5 R, I, W SEE RN BAMBA SN R T A w i, FHFERBIAIN L
B, ZFHRBARBTHATREN WA RRR, HERMEUESETA SN R .

After works approval, if there are any major changes to the drawings, technical documents,

% 3% 3t 4T /Page3of4



HEF5 %% 5 /Certificate No. FS23PWA 00004

specifications, prior consent should be obtained from the survey office of the Society. If the changes
involve or affect product design, major construction materials, key workmanship or product
characteristics and properties, drawings and technical documents related to properties are to be
examined and approved by the Society and, where deemed necessary by the survey office, the surveyor to
the Society will go to the manufacturer to inspect or witness relevant tests and the results of the
tests should be able to demonstrate compliance with the approval conditions

2. I MR BESEARNAFERET, FESATR—K. WRABEESEEERT, NERARIMEIEE
AR AL HEAE

The quality management system of the factory shall be ensure effective operation, and shall be the same
as the situation of approval. If there are any changes to the quality management system, auditing of
the original certification organization for quality management system and the society’ s approval shall
be obtained.

3. T WTHERH B N ESAMSFE—RNOEHTE, EWRFZAMATERA# ANKNE—AEEH, KET
et s H Rl /=1 A A#1T. Those who have obtained the certificate of works approval shall
receive periodical audit done by the Society on an annual basis. The date of periodical audit shall be
each anniversary date which corresponds to the date of expiry of the relevant certificate and the
periodical audit shall be done within a time span of three months before and after the annual
surveillance date

4 FEATHEREREIN, AR A RATE RSB NER T T /=S EE g BT EE, DRI ML
FERERF SR BRI E. T T URS.

Within the validity of the approval certificate, the surveyor to the Society may pay unannounced audit
to the manufacturing process of the product in order to confirm whether it is in compliance with the
drawings and documents approved by the Society. The factory should provide an active cooperation and
necessary for the survevor.

5. WTHERAXMHAN, MR HH A SRR E SN, T/ MR FIE M2 ERERE.

Within the validity of the approval certificate, if cases occur that may cause the Society to suspend
or withdraw the certificate, the manufacturer should take corrective actions in a prompt and effective
manner.

25 1E/Remarks
1. AREBHET ARNET (No. FS20PWA00012) #Ei/ZEIFBHRFIESH.

This certificate is renewed/modified from and supersedes the previous Works Approval Certificate No.
FS20PWA00012.
2. ANEEFE T RES (R HREBAR.

This works approval including the steel making

FES RS
CCS Busan Branch
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