C ertificate of Conformity
Cert No : 11-289

'Th|s is to certrfy that the followrng { unless otherwlse stated haVe been manufa ur_ed accordlng
jto our drawrngs and specrflcatrons Furthermore the raw . materlal and/or the parts used have been
Eobtamed approved sources ° gY ]

— Type of description  : 18v32/40 (Connecting Rod )

— Manufactured by ¢ KUMHWA PRECISION Co., Ltd.

— Ordered by : STX Metal Co.,Ltd. ( E10B032~ #56 )
— Engine No. © 1068394 -

— Q'TY : 18 sets

The above mentioned parts have been inspected in accordance with S| X Rule for steel ships, and/or
MAN DWG No. 11030000879.E and found to be, so far as could be seen, in satisfactory

condition without any defects.

The detail of Inspections are as follows ;

1. MATERIAL TEST (SCM440)
— REPORT NO. : Bearing Part — DNV( CHW-11 4369, CHW-11-8209 ),
LR ( BUS_1152547 ), ABS_( BK 2000838 )
: Shaft Part - DNV (CHW-11-1263, CHW-11-0151), LR (BUS 11525486)

2. MAGNETIC PARTICLE TEST
— REPORT NO. : KH-ITEC-M-110727-003

3. DIMENSION INSPECTION
— REPORT NO. : 32/40-11-289 (1),(2)

4. SHOT PEENING
— REPORT NO. : 32/40-811-025

5. ULTRASONIC TEST : Review of Raw Material Certificate

6. VISUAL INSPECTION & L.O Hole Cleanliness
— REPORT NO. : 32/40-11-289 (1).(2)

IDENTIFICATION
— For the identification, the following stamps, serial No. were given on the body

~J

*. Serial No. : KOL053, KOL067, KOL068, KONO10, KONO12 ~ KONO15,
KON024 ~ KONO26, KON028, KON031, KON033, KON034, KON036, KON038, KON039

KumHwa Precision Co.,Ltd. Tel: 055-345-3205 FAX : 055-345-6205 CA4(210mmX297mm)
#184~6, GOMO-RI, JINLYE-MYEON, GIMHAE GYEONGNAM, KOREA

STX/KRS5EP77D4395E/2011-09-23 19:09:37(+9)




[PJT NO.

[E-Type

© E10B032C-#56 -
118V32/40

laty -

118 SET

P e

Material Management List
- (Bearing Part)

STX/KR55EP77D4395E/2011-09-23 19:09:37(+9)

NO. MLe:)tterNioa.I MatNeOr.iaI Material Class Selr(LiJ:TwSo. Remarks
1 SF 81.8 02 LR ¢ BUS 1152547 KOLO53 289424
2 SF 80.8 73 CNV @ CHW-11-8209 KOLOB7 284336
3 SF 80.8 33 DNV @ CHW-11-8209 KOLO68 284336
4 SF 82.9 39 ABS : BK 2000838 KONO10 289455
5 SF 82.9 85 DNV : CHW-11-4369 KONO12 289455
6 SF 82.9 67 DNV : CHW-11-4369 KONO13 289455
7 SF 82.9 31 DNV @ CHN-11-4369 KONO 14 289455
8 SF 82.9 25 ABS : BK 2000838 KONO15 289455
9 SF 82.9 05 ABS : BK 2000838 KON0Z24 289455
10 SF 82.9 04 ABS : BK 2000838 KONO25 2894565
11 SF 82.9 45 ABS : BK 2000838 KONO26 289455
M 12 SF 82.9 18 ABS @ BK 2000838 KONO28 289455
13 SF 82.9 46 ABS : BK 2000838 KONO31 289455
14 SF 82.9 60 ABS @ BK 2000838 KONO33 289455
15 SF 82.9 47 ABS @ BK 2000838 KONO34 289455
16 SF 82.9 07 ABS @ BK 2000838 KONC36 289455
17 Sk 82.9 53 ABS : BK 2000838 KONO38 289455
18 SF 82.9 30 ABS @ BK 2000838 KONO39 289455

19

20

KUMHWA PRECISION CO., LTD. A4(210x297mm)




1 Material Management List
(Shaft Part) |
NO. Min)tterNioa.l Mat’&r-ial Material Class Se}:LiJ:TwSo. Remarks
1 SF 78.2 02 LR : BUS 1152546 KOL053 288931
2 SF 75.2 66 DNV : CHW-11-1263 KOL067 288442
3 SF 75.2 73 ONV : CHW-11-1263 KOL068 288442
4 SF 75.2 | 39 DNV : CHW-11-1263 KO;‘IO1O 288442
5 SF 75.2 34 DNV @ CHW-11-1263 KONO12 288442
—6 SF 75.2 50 ONV : CHW-11-1263 KONO13 288442
7 SF 75.2 29 DNV @ CHW-11-1263 KONO14 288442
8 SF 75.2 49 ONV : CHW-11-1263 KONO15 288442
9 SF 74.1 60 DNV @ CHW-11-0151 KONO24 285117
10 SF 74.1 88 ONV = CHW-11-0151 KONO25 285117
1 SF 75.2 24 DNV : CHW-11-1263 KON026 288442
12 SF 74 .1 78 ONV @ CHW-11-0151 KON0O28 285117
13 SF 74.1 57 DNV @ CHW-11-0151 KON031 285117
14 SF 741 20 ONV : CHW-11-0151 KONO33 285117
15 SF 741 81 DNV : CHW-11-0151 KONO34 285117
16 SF 74.1 89 DNV : CHW-11-0151 KONO36 285117
17 SF 74.1 22 ONV @ CHW-11-0151 KONO38 285117
18 SF 741 80 DNV : CHW-11-0151 KONO39 285117
19
20
KUMHWA PRECISION CO., LTD. A4(210x297mm)

STX/KRS6EP77D4395E/2011-09-23 1 9:09:37(+9)




ITEC

INSPECT1ON. TESTING
EXANINATION. CONSULTING

AF

L=

- o

REPORT OF MAGNETIC PARTICLE EXAMINATION
4 A 4 R

Al ]\1 Page 1

Customer (F2F)

KUMHWA PRECISION Co.,Ltd.

Project Name (2 AY)

STX METAL Co.,Ltd

Report No. (210 A &)

KH-ITEC-M-110727-003

Hull No (& #)

Project No (Z2AF HE)

Engine Model (7| &)

1068394 E10B8032 L32/40CD
item Name (2 ) Surface Condition (X 81 AER) Dwg. No. (=21 5) Rev. N &
CONNECTING ROD As Machined  (MAX Ra 25) 130101563C
Product Form (KIS &EH) Surface Temp. (E82%) To be Examination (Z AFAID])
Forging [JCasting [ bther 23 ¢
Material (1| &) Procedure (EXtA) Rev. W& FINISH MACHINED
SCM440 Q10.09431-2202 / DIN EN 10228-1
Magnetization Direction Equipment (& H)) Magnetic Particle (Xt =)
Aahery PA3=1=18 -4 Maker (MIZEAH @ KANG SUNG Maker (M Z AL © KANG SUNG
[]prod (Z2x) [ICircular (21 8) Type/Model (EZ/RE) . MT-Al Density (& =) ¢ g/¢ 0.3m¢ per 100me

After Demagnetization : Max 3 (Gauss)

[v]voke (223) Long (& &) S/No.(815). : DB179 Dispersible Agent (Z&H0H)
] | 8oth (zata) Due Date.(RESEY): Jan.23.2012" wet (54) oy (2 &)
Applying Cuirent (E& ) Black Light (Il & S) Color (M &) :
Cont (¢1) [l Residual (&8) | Maker (RIZAH : SPECTRONICS Corp. Fluorescent (23)
Magnetization Current (X131 & &) S/No.(HS). : 1794644, 1794639 [ Non Fluorescent (H] & &)
AC (R8) U] DC (X&) Due Date.(REREY): Oct.19.2011’ Demagnetization (& Xt) (<300A/M)
Block Type (A& E &8) Black Light Intensity (X2l 2&) No (EER)
5 /,L\J/ CF:_ :Br'j\’;fgé)gz kz Over Min 2000 i;/:i L vYes (282) (MAX 3Gauss)
Field Indicator (XtZ Xl AlH) Light Intensity (%) Spacing (121} : 4 in
PIE Type Max 10 lux BA L] cm
identification No. Accept Reject Interpretation Remarks
(5 ol H 5) (8 ) (28 3) (= H) (4l )
024026, 0 65 1(3,863?%3%%,253;.5 039 v No Recordable Indication 18 Sets
Remarks / Extent of Testing(Sketch)
* Exam Area : All Surface Area

[ SKETCH ON DOT LINE, IF NECESSARY OR [ ATTACHED. W SA] A4 <koj

2AA AL e FARER

Examined by e W\af
A B D.S.SEO 7))

Date of Examination 21 At &}
2011.07.26 (Tuesday)

Date of Report 2 0A ZALUX
2011.07.27 (Wednesday)

Approved by

A
5 2l

BSNT LEVEL !
M G AT g

Cwner/Customer Z2F/DUA4 =S8

[ JReviewed by
[ |Witnessed by

K

CJ ANI/A

[ Third Party Inspector

20| 2 At [IReviewed by
[Iwitnessed by

QMP-NOZ2 EX-1 Rev.4
STX/KR55EP77D4395E/2011-09-23 19:09:37(+9)

"ITEC Service Co., Ltd.




REPORT No. |NSPE CT \ON REPORT ‘ INSPECT ON DATE
L32/4O 11— 289(1) ‘ | 2011.07.22
DESCRIPTION J CONNECT ING ROD | ENGINE Mo ‘ 1068394
MODEL ’ 18V32/40 | PIT No. ‘ E10B032 QUANTITY | 10/18 EA
DHG No. | 11.030000879. 1 Heat No. | MATERIAL | SCH440

PROCESSING LOT No. T KH-KN-AO1 ' REMARK | ®Xi7}x| 7}Zuby selst,
- ?” 7 | 1 ﬂ“\“a
x/1 ‘ ,ﬂ“ _l =y / Sgo i1
\ I 2=
AN\ N
~ 7
‘—L yam D
| ¢
Hl ] T L=
. B
R i UNIT : 1/1000mm
T~ MFG'No. | I IV PPV VRN '
P lopec: * |KOL053|KOL067 | KoL0B8 KONO1O KONO12 | KONO13|KONO14| KONO15 KON024 KON025
S LA i Wil i _ i il i el el
. + +
vooap | K| *15 | 16 | HB [ w15 | H8 | 422 | 420 | 421 +gg 18
A @302 0 Y| +16 +14 | +18 t14 | +17 | 422 | 418 +19 | +19 +20
() Z| +16 | +14 | +18 | +13 | 19 | 420 | 421 | 420 | 420 | +19
.05 | x | 410 | 47 | 418 | +10 19| 410 | H3 | 412 | #7 | 413
B| @165 0 g — — arfie
(mm) Y +9 +8 +15 +10 +11 +11 +13 +11 46 +15
C 980 80 £0.2(mn) 20 20 | -10 0 -0 | 20 | -10 | -10 10 -20
D 755 i0.1(mm) 20 | =30 | 20 30 | -3 | -3 | 10 10 10 30
E| 129 -0.2(mm) -0 | -20 | -20 0 0 20 | 20 | 20 | -10 | -10
F 190 +0.3(mm) -20 10 10 -10 -10 -10 30 30 20 20
G Weight(Kg) 204.6 | 205.8 | 205.8 | 205.7 | 205.1 | 205.2 | 205.8 | 205.6 | 205.2 |205.6
", | L.0 & STUD hol . | e | - |
H Gondition Checﬁ 0K 0K 0K _0}_< 0K OK__ _og_ K QK__ | OK
| VISUAL Check oK OK oK 0K 0K 0K 0K oK 0K 0K
J | NUT SEAT SCRATCH | ok 0K 0K 0K 0K 0K 0K 0K 0K 0K
_ [Mhanle R — J I [ | . I (R S _
— VISUAL INSPECTION & L.O Hole Cleanliness : RESULT — GOOD
INSPECTY \ CHECKER CLASS | SURVEYOR
|

STX/KR55EP77D4395E/2011-09-23 19:09:37(+9)

KumHwa Precision Co.,Ltd.



REPORT No. J ' INSPECTION DATE

----- - INSPECTION REPORT "0 7%

132/40-11-289(2) 2011. 07.22
D__ES—ERII;TION | CON_NECTINGR—OD_f - \ ENGINE No. ‘ . 1088394
| MODEL | 18v32/40 PSTNo.  E10B032 ‘QUANTI_TY 10/18 EA
DHG No. | 11. 030000879 .E1 | Heat No. ‘ MATER 1AL } SCMA440
PROCESS NG LOT__N_o._ \ KH-KN-AO1 | REMARK | oixﬂmxl e O?E'é;.*.

[.r-—"""_
D
C
Je—a | ~T
v— b | |
SN

_UNIT : 1/1000mm

o TG NO. [ L minor | s et | e eenmas L |
P lopec M\_EH_KONO% KONO28 | KONO31 | KONO33| KONO34 | KONOS6 KONO33  KONO39

+15 | 422 | +23 | + + +15 +22 | 422
+0.032 !._X 15 | e e e | | i B

A @302 0 Y| 416 +23 +24 122 | +16 +13 +24 +21

Z| 414 | 120 | 425 | e | 414 | 413 | 422 | 421
¥0.025 | x | 13 | +11 | 413 | #10 | +11 | 410 | +11 | 4711
Y

B| @165 0 == e S
(mm) H5 | 412 | #11 | +12 49 #1101 | 410 | 411
o | 980 io.z(ﬁn—) 0 0 | 20 | -0 | 10 | 10 | 3 | 2 | o
D! 755 +0.1(mm) | 10 | 10 | -0 | 10 | =% | o | 10 | -0 |
Bl 129 —0.2(mﬁ | =20 1 10 0 | =20 | -10 | 20 | -10 | -0 S
—F_ 190 :tO_.-S(mm) o__—zo 30 | '30 BT 20 | 30__' 0 ||
G Weight(Kg) 205.2 [205.3 | 205.0 | 205.4 | 205.7 | 204.9 | 205.7 | 204.9 |
D R N R R N R A
! VISUAL Check 0K 0K 0K 0K 0K 0K 0K 0K
J | NUT SEAT SCRATCH | o« | ok | ok | ok | ok | ok | ok | oK .

Thanle _ — i L 1 . e,

- VISUAL INSPECTION & L.O Hole Cleanliness : RESULT - GOOD

INSPECT R CHECKER APPROVED ] CLASS SURV_EYOR
. 74 Lf [

STX/KR55EP77D4395E/2011-09-23 19:09:38(+9)

./ KumHwa Precision Co.,Ltd.




REPORT No.

32/40-511-025

] SHOT PEENING

DESCRIPTION ’ CONNECTING ROD

ENGINE No. ‘

MODEL 18V32/40

E10B032

DWG No. 11030000

879.E

[ MFG' No.

QUANTITY

1068394
=

INSPECTION DATE

2011.07.21 to 07.25

18 Sets

SPECIFICATION ACTULAL
SHOT MATERIAL CONDITIONED CUT WIRE, O.60mm CONDITIONED CUT WIRE, 0.60mm
PEEN ING PRESSURE 5.0 Kg/Cm? 5.0 Kg/Cm?
PEENING ANGLE 60° 60°
PEENING DISTANCE 100 mm 100 mm
No 1 2 3 4 5
ARC. HIGHT ALMEN A:0.25 ~ 0.30 mm | = — —
0.29 0.28 0.30 | 0.30 0.29
S _ N I - b - 1
BEFORE PEENING - Rat.6 Ra 0.6 |Ra 0.6 | Ra 0.8 | Ra 1.1 | Ra 0.4
ROUGHNESS —— - — == e B
AFTER PEENING - Ra3.2 Ra 3.2 | Ra3.1|Ra 3.2 |Ra3.1|Ra3.0
X The Specimens were tested in the shot peening machine under the same condition prior to
shol opeenina of connectina rods 36EA for Enaine No. 1068393, 1068394 _
INSPECTOR| CHECKER CLASS | SURVEYOR

STX/KRE5EP77D4395E/2011-09-

23 19:09:38(+9)

KumHwa Precision Co.,Ltd



CERTIFICATE

SAMMI

, PAGE ©oAn
CUSTOMER : STX Metal CO., LTD. CERTIFICATE NO. : 110509-01
P DATE ;. 2011.05.09
ART NAME @ {ENGINE TYPE : MATERIAL SPEC.: STX Metal SPEC.
CONNECTING ROD-CAP 32/40 (MAN Diesel SPEC.) DECISION : ACCEPT
PART NO ‘ RAW MATERIAL MAKER :
WEIGHT : - .
11302019898 139K& |5oAH Bostael CO., LTD GRADE  : SCM440
CERTIFICATE NO.OF CLASS:
CHW-11~ 32 9 HEAT No. : 284336 LOT No. : SF80.8 QUANTITY : 87 PCS
I
{POR NO : STOCK(#1! ~#87)#10#20#30#40#50
DIMENSION INSPECTOR : RESULT :
INSPECTION JEUNG,B-K A.C
— NO SPEC. #10 | #20 #30 | #40 [ 450
r"%”fﬁ A 112 33,7 +0.6]+0.6| +0.8 | +0.6] +0.5
q l 3 B | 315 43.0,~16 | +0.6)+1.1]|+1.2]| +0.3|40.8
F [ 3 c {s00 +3.3,-1.7 +0.4] +1.0] +0.8| +1.0] +0.2
—— D |200 +2.7,-1.3 ]+0.3]{+0.9]+1.2|+0.5|+0.8
[ £ | 48 2.1, -1.1 40.5] +0.4] +1.0{ +1.1] +0.2
A= F {103 +21,-11 | +0.8]+1.1]40.7[ +0.4]| +0.4
[ G 470 +3.3,-1.7  |+0.4]+0.7] +0.8] +0.6| +1.0
o 0345 80,15 |+0.2]+0.4]+1.1| 05| +0.6
: 1 290 +3.0,-1.56 40.3| +1.1| 10.9} 40.9| +0.7
| J |135  +33,-17 | +1.0|+0.7|+0.9] +0.8] +0.4
Gaped | K | 864 +3.3,-1.7 |+0.7]+0.5]+0.6]+0.4|+0.6
L
M
N
HARDNESS(HB)250~300 | 269 | 277 | 277 | 277 | 269

4 HEAT TREATMENT
* QUENCHING : 860 x 150MIN., ©.Q.

+ TEMPERING : 5800 % 255MIN. W.C.

DATE: 2011.03.10
Preliminary Test Report No.:SF 80.8-11.03.10

SURFACE & APPEARANCE INSPECTION : GOOD MECHANICAL TEST
CHEMICAL COMPOSITION (%) RITT) IMPACT Y/S T/8 Elogation | Reduction | Hardness
ClS[Mn] P | S| Ni|cr|Me J N/t N/rst % Area % He
sec | 0.38 | 0.15 | 0.60 | 0.030 0.030| 0.25 | 0.80 | 0.15 SPEC 2"y
™ ~0.43] ~0.35~0 83| Max. | max. | s |1 201 ~0.30] w0 a5y, | 570 MIN. (800 ~ 950 12 MIN. | 45 MIN. | 250~300
284336 | 040 0.21| 0.71Jo.011]0.011| 0.15 | 0.07 | 0.47 & | 111,89.86 670 844 18.3 63.1 269
MELTING PROCESS: E.A.F 56 64,89,98 745 906 16.9 61.4 285
ANALYSIS METHOD: LADDLE ANALYSIS 57 88,97,74 687 868 19.5 61.4 217
58 62,95,89 672 842 18.7 63.1 2n
59 97,77, 117 678 854 19.0 62.3 277
INSPECTION & TEST EQUIPMENT |M.£.T: JAM-SM~1105-0901 YT JAU-SM-1105-0901
NAME 1.D. NO. VALIDITY 1.SPECIFICATION : DIN EN 10228~1 1. SPECIFICATION : DIN EN 10228-3
U.T. M. 05-1766 2011.07.15 | 2. MAGNETIZATION : YOKE-AC-LONGITUDIAL | 2. TESTING EQUIP : USK~7S
IMPACT TESTER 961296 2011.07.15 3.METHOD : WET,FLUORESCENT 3. TRANSDUCER TYPEIMSEBZ, B2S
BRINELL HARDNESS TESTER | 10-K1504 2012,01.20 4. EQUIPMENT :YOKE-MPA-3 4. TRANSDUCER :
VERNIER CALIPERS 3140127 2011.09,27 5.LFTING POWER: 5Kg 2MHz - £ 24mm, £11/2mm
6.DEMAGNETIZATION: YES 5. METHOD :CONTACT
7.RESULT : ACCEPT 6. RESULT : ACCEPT

R — (-~

WE HEREBY CERTIFY THIS MATERIAL HAS BEEN MANUFACTURED AND TESTED IN ACCORDANCE WITH THE SPECIFICATION

d>0 3

QEEE L Muitnassed

* won ¥ )
CHANGWON

LR '% And f&u{n Iﬁ com% with

= I MG S ec,
%@a 3/”.-.05!—0}’
I T o [

f]Revnjewed

WITNESSED BY DNV

K. S. Kon.

ANAGER
SAMMI METAL PRODUCT CO., LTD.

8QI-0539-02

STX/KR55EP77D4395E/2011-09-23 19:09:38(+9)

SAMMI METAL PRODUCT CO., LT0.

TEL : 055-269-0874

FAX : 0556-285-9204 A4(210X297)
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MAGNETIC PARTICLE EXAMINATION REPORT

STX/KRS5EP77D4395E/2011-09-23 19:09:39(+9)

The & APl 2] L of Fi(F) ZANEE JAN-SM~1105-0901
HANSOL INSPECTION ENGINEERING CO., LTD. Repaort No. :
F oA AL RN MEsE T2 R 2011-5-9
E 8t : 055) 266-8815 FAX : 055) 266-8914 Date of Report
EE Y ES : ZMNY :
STX Metal CO., LTD. = STOCK
Owner/Customer Project Nama{No.) ==
AEY : Co#E '
3 —
ltem Name(No.) 2/40 CONNECTING ROD (CAP) Drawing No. 1302019898
i I T p.Y 7 .
MENL SCM440 2AADI AFTER FORGING
Material . - Examination Time
NE&EH 0O 8& welding 0 2ot Roling JEEXA 2 HEI D 8 As Welded W 9 As Shoted
ltem Type 0O 38 Casting ] Mt Weld Preparation | Surface Condition [ %X As cast O A4 As Ground
M. ©9Z Forging 0 Other Surface Roughness: Rz= MAX 70um
& & J| Equipment . ¥ Magnetic Particle A
M Z AL Maker KYUNG DO(HANDY MAGNA) HIZXAb'Maker I KYUNG DO ENT
2 & Modsl MP-A-3 & B Type T 14-AM
IR/MSE D NO MP-3848 B & awet O 2 4Dy
£ ¥ Output ¢ LIFTING POWER(4.5kg) - O & &Color M ¥ & Fluorescent
2E 85 YN OweDate © - 2011.5, 11 X2 H S Black Light
“| % & & Magnetization Technique HIEA Maker KYUNG DO ENT
M e ¥Continuous O ®F Y Residual 2 ¢ Model BO—100A(S/N : MP3382)
0 E2CH prod N 2 voke .2 _E Intensity 2000 B Mfor
HMEZMH2T ) ZYAX Ughting Equip  N/A ) U AE# .
Surface Temperature 5 M C |xX% llumination . -Max. 20 M iux |Reference Block FIELD INDICATOR
|xesrere CMeg O¥ Qsuy X 81242 ' ® mm
|Maanetization Direction Long Circular  Both Magnetization Spacing 100 ~ 160 g inch
NEEEE m 2§ AC 26Amp (g X 0 Yes M No
Magnetization 0O =2 pc Amp  |Maanetization . MAX. 200A/m
X s ] ,
“8_;?" DIN EN 10228~1 SxLeE Q10.09431-2202
Applied spec. Procedure No.
A YAt Examination Date & Time
Start : 2011-5-2 10:00
Finish : 2011-5~-9 17:30
MT Position : All Position
2 E ® & g 2#|gaxn|s 3 B o5 i
LOT No. Accept | Relect | Grade Interpretation Q'ty
SF 80.8 v No Recordable Indication BN EA
O Inspected by /1
viewed by W.heU
- L Withessad—y
AlE X Y 200 . & . G Remdonce edlek
Examiner 282 HW. KM 2011/05/09 LEVEL Ul |witnesser e :
sox '/ —%”/ HER — ’Vﬁi
Approver O €1 2 T.8. LEE { "2011/05709 7~ LEVEL Il |Reviewer i, Minesisd  Mvowed
H"*’b e 41 1108 |uﬁ; Hr Lu'g" with
XY HAN SOL INSPECTION ENGINEERING CO., LT @ﬁ;, .................. a7 (
» v ‘v
:T;\GGV:ON glagls ................... .../_“
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REPORT OF ULTRASONIC EXAMINATION

p
Tte& A AP &L of BI(F) SANUE JAU-SM-1105-0801
HANSOL INSPECTION ENGINEERING CO., LTD. |Report No.
X A AY HYUA NEES 70 2agx 2011-5-9
TeEgeD d 8t 1 055) 266-8815 FAX 055} 266 —-B8914 Date of Report
: gﬁmg/Custqm STX Metal CO.. LTD. Project Name(No.) sTock
s Cogs
Item Name(No.,) 82/40 CONNECTING ROD (CAP) Drawing No. 1302019398 :
HENE HMESH O mm
Material SCM440 ) Thlcl:n:mess SEE DRAWING O inch
HNEEF O 8% Welding O & Roling HOUZAH Y HENDO 8 AsWelded B £E As Shoted
ltem Type 0 & Casting 0O M Weld Preparation |Surface Condition O &% As cast O A& As Grind
= M 93X Forging [0 Other Surface Roughness: Rz= MAX 70pm : )
ey 0O svMaw O saw 0O frCcAwW AL AIDI [
|Welding process O GTAW 0O GMAW O Other _|Examination Time AFTER FORGED
SYNEEL 8 & X Transducer
Grove Type 0 v.0 X O K O Other - Maker Mode! Frequency |  Size Serial No.
& 4 7 Equipment KK 825 2MHz 924 _57745‘051%
HIE A Maker KRAUTKRAMER BRANSON KK ~ MSEB2 _2MHz p11/2_| 57461-1406
@ & Model USK-7S i :
2RYE Serial No© 31441-7523
RIEFEYN OueDate +  2011/05/11 . O -
WHENZHS Calibration record No. HCR-U01-03-037 .
&0 & Couplant ’ - | E A& Calibration Block . :
| sl O 22K Grycern Type 1D No.
O ZEECMC O 2Water ] IIW TYPE i __HS-001
O 22l Greasse O Other FLAT BOTTOM HOLE BLOC HS-041~43
£ 4| s Equipment Function '
Adsol NEd  + 5 %  A3Um0 EEIHY * 10 % 238 wol
Screen Hight Linearity (Within+5%) FSH__ Amplitude Control Linenrity (Within+20%) FSH
B =N B ZEay O ARterAry N NEF=zY 0O =84 0 e
Examinatlon Method Straight-Beam Exam  Angle-Beam Exam Contact Immerse Other.
. __. Setting Sensitivity Method (2} & &X %) : 25 Temp. Diff. '
{Probe (BEX})| Method (#¥) | Standard Sensitivity (E =2 &) Scanning (FAIZE)| 0 C (Block: 5 G/ Exam.:. 5 )
B2S - DGS 38dB=B0% From $2 FBH | 38dB(STD) + 14dB |30/ i Cable Type LEMO
MSEB2 DGS - 48dB=80% From ¢2 FBH | 48dB(STD) + 14dB |3101= 20l Cable Length 1800 mm
’ = T |2 AF=# A2t Examination Date & Time
~ lstan:  2011-5-2 10:00
Flnish:  2011-6-9 17:30
N8 A - =P k-3 ~D202
Applied spec. DIN EN 10228-3 Procedure No. (10.09431-2
& Sketch . ’
UT Position : All Position
.—_'—_'./}
|
. f_'-fJ / E
LOT NO. ACCEPT[REJECT[ GRADE | PGSITION  [LENGTH| WIDTH | DEPTH | %DAC Qly (=2)
2 E H S g AlEsdls 2 7 1 20l = 2 0l | (MAY)
SF 80.8 N No Rec BTEA
- i w
. inspected by -\
. =t T v
E-B g — lasn Ej’%xmessed by
Examiner 2 & o H MAUE J 09-May-11 LEVEL Il |Witness 2l 6.9 Perdse St tz/ d i
2o n 2 e % Ky “tTwitneased ﬁ"ﬁ“leulewed
/ ,7_{;%—' ,r$2 % And Iwmcom%y with
Approver Ol Bl = T.8B. LEE 09 May—ﬂ LEVEL ill  |Reviewer Q\ L."\ _________
&% HAN SOL INSPECTION ENGINEERING CO., LTO. cn:A:;\:f'\:ou

STX/KR55EP77D4395E/2011-09-23 19:09:39(+9)
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CERTIFICATE

SAMM] |

PAGE i/1
CUSTOMER : STX Metal CO., LTD. CERTIFICATE NQO. : 11061302
DATE 2011.06.13
PART NAME : ENGINE TYPE : MATERIAL SPEC.: STX Metal SPEC.
CONNECTING ROD-CAP 132/40 (MAN Diesel SPEC.) DEC'S]ON_ f_C_EfT__
PART NO R RAW MATERIAL MAKER : .
1302019898 WHIGHT  + 13%KG oo AH Besteel CO.. LTD CRADE : SOMa0
8,5(‘},??2".’*}2%};,“53- HEAT No. : 289455  |LOT No. : SF82.9 QUANTITY : 100 PCS |
POR NO : STOCK(#1 ~#100)#1 0#20#40#60#80
DIMENSION INSPECTOR : RESULT :
INSPECTION JEUNG,B-K A.C
NO SPEC. #10 | #20 [ #40 | #60 | #a0
A 112 133,-1.7  |<0.5|+02] +1.0]|+0.5| +0.0
B [315  +30,-1.5 |+0.2|+08|+0.3]+0.2]+0.4
C [500 +3.3,-17 |+0.8]|+08]+0.6]+1.1]+1.0
D |200 +2.7,-1.3 |+1.1|+0.6| +1.0]| +0.6| 0.8
E | 48  +21.-11  |+0.9]|+0.7|+0.6|+0.6]+0.8
F | 103 +2.1,-11  |+0.7|+0.8| +0.5|+1.0| +0.6
G |470  +3.3,-1.7 | +1.1]+0.6] +0.8] +1.2] +0.9
H [345  +3.0,-1.5 |+0.8|+06]+08|+1.0/+0.3
[ 290 430,15 |+0.4|+0.7|+1.1]%04| 407
J |185  433,-1.7 |+0.7]|+08|+02|+08 +0.7|
K | 86.4 +3.3,-1.7 +0.8 +0.§_ +0.8| +0.7 +OB
L ] . g
M
N
HARDNESS(HB)250~300 | 269 | 269 | 269 | 277 | 269

HEAT TREATMENT
* QUENCHING : B60'C_ X I50MIN. 0.Q.

DATE: 2011.05.30

* TEMPERING : 580C x 255MIN. W.C.

Preliminary Test Report No.: SF 82.9-11.05.30

SURFACE & APPEARANCE INSPECTION : GOOD MECHANICAL TEST
CHEMICAL COMPOSITION (%) (RITC) IMPACT Y/S T/S Elogation | Reduction | Hardness
C| SiJM| P | s | N]cr]mMo J N/ N/t % Area % HB |
seC [ 0.38( 0.15 | 0.60 [0.030|0.030] 0.25| 0.90 | 0.15 SPEC 2"
~ . 45 MIN. | 250~300
CH §O —0.43| ~0.35| ~0.85 MAX. | MAX. | MAX |~1.20| ~0.30] o 35MIN. 570 MIN. 1800 ~ 950 12 MIN |
289455 | 0.40 0.26 | 0.69 [0.015|0.013[ 0.12 | 0.97 | 0.20 21 87.97.77 717 904 17.0 58.7 272
MELTING PROCESS: E.A.F 22 57,81,91 674 886 18.0 61.4 265
ANALYSIS METHOD: LADDLE ANALYSIS 23 57,95,84 662 856 19.5 62.3 260
24 83,92,9%0 668 862 18.8 61.4 260
25 68,71,71 676 894 18.8 60.5 270

INSPECTION & TEST EQUIPMENT

M.P.T: JAM-SM-1106-1302

NAME 1.D. NO. VALIDITY | 1.SPECIFICATION : DIN EN 102281
U.T. M. 05-1766 |  2011.07.15 | 2.MAGNETIZATION : YOKE-AC-LONGITUDIAL
IMPACT TESTER 9612-86 |  2011.07.15 | 3.METHOD : WET,FLUORESCENT
BRINELL HARDNESS TESTER | 10-K1501 | 2012.01.20 | 4. EQUIPMENT “YOKE-MPA—3
VERNIER CALIPERS 3140127 2011.09.27 5.LIFTING POWER: 5Kg
6.DEMAGNETIZATION: YES
7.RESULT : ACCEPT

U.T: JAU-SM-1106-1302
1. SPECIFICATION * DIN EN 10228-3
2, TESTING EQUIP : USK-7S
3. TRANSDUCER TYPE:MSEB2, B2S
4. TRANSDUCER :
2MHz ~ £24mm, F 11/2mm
5. METHOD :CONTACT
6. RESULT : ACCEPT

Z’Witnessed Eﬁev]ewed

NNV Koroa L(d
CHANG WON

WITNESSED BY DNV

WE HEREBY CERTIFY THIS MATERIAL HAS BEEN MANUFACTURED AND TESTED IN ACCORDANCE WITH THE SPECIFICATION

e
QUAL Y A SQ’IANC‘E MAN

SAMMI METAL PRODUCT CO., LTD.

SQ-0539-02

SAMMI METAL PRODUCT CO.. LTD.

TEL : 055-269--0874

STX/KR55EP77D4395E/2011-09-23 19:09:40(+9)
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__REPORT OF ULTRASONIC EXAMINAT ION

EW JISCORP

Report No. JAU-SM-1106-1302
OdJoongAng-BIdg 4f 654-15 Sin Sa-Dong Kang Nam-KU, Seou!, Korea. Page 1 of 1
DTEL: (02) 545-2961~3. FAX: (02)545- -2964
Customer (=FH) o Project No. / Néme
STX Metal STOCK
Item No. / Name ‘ o Part No. / Name -
L32/40 CON ROD (CAP) -
TRV No. N/A Revision. - Operation No. Applied Spec. (H&72)Procedure No. (BX A5
Dwg.No (=P S)  : 13020198895 Rev. o | DIN EN 10228-3 ' Q10.09431_—2202
Examination Time(2AIAIZl) . AFTER FORGED Examination Date(2 A Al ZH) ]
Surface Condition(EHAE) : AS SHOTED _J *2011,06_07 ~ 2011.06. 10 N
i Equipment (ZH]) Probe (25X} |—C‘a:Lb:r:ation Block (HF A& H)
Type Miz Size I Angle Type S/N
Maker GE KoK ; z;s 0 STB-AL 4653
2011.10.3LJ_____ ‘
Screen Height Lineaity (Z&iM) £t 5% Amplitude Control Linearity (ZZ&): 10 %
_— T

Setting Sensivit
—a =

Y Method (2 & M upy)

Test Temp(AIE2%)

Probe (8 &1} Method (&)

l_Standar

d(HEE2LT) Scanning (FA2E) 20T
: B3R
MB4S-E DGS-METHOD B1:20% couptant( i
: .SEN + 14dB
DGS ~METHOD (STB-A1 T25) STD.SE O1L
¥ APPROVAL NO. : PUS-108-2009
[* U.T POSITION : ALL PoSITION
e e —
—_—
Joint (Part)No. 01S (2E)us Q'ty | acc. | reg Interpretation (& J}) Remarks (Bl 1)
L32/40 CON ROD(Cap) 100Ea| v NO RECORDABLE INDICATION SF 82.9
B L
____________———-——_________-"———‘-—_‘————-_‘-‘———l Eme——
Aqqgm
r——e e, W .
O Inspected by /]
— gjﬂ'ﬁnewed by ;
= = | Witnessed hy
—_— | y
Examined By Examination Dakgq i, / /2
Al -8 3 S. Y . LEE / O|AfY ¥ 0 ogxn 2011.06.13
Reviewed g Approved By Level Reviewed By ~—B— f\/
P ~~
ae/s0n ME e woemk I la o e g Cov— J
—_— & = 73 T l/
A4 —=J1SCORP~—- (JA-U-HJ-2)

STX/KRS5EP77D4395E/2011-09-23 1 9:09:40(+9)
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REPORT OF MAGNETIC PARTICLE EXAMINATION
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JISCORP

(OTEL: (02) 545-2961~3, FAX:{02)545-2964

OJoongAng-8Idg 4f 654-15 Sin Sa-Dong Kang Nam-KU, Seoul. Korea.

Report No.

JAM-SM-1106-1302

PAGE 1 OF 1

Customer ($F7)
STX Wetal CO., LTD

Project No. / Name
STOCK

I'tem No. / Name
L32/40-CAP CONNECTING ROD

Part No. / Name

| TRV No. N/A ‘Revision,

Operation No.

Applied Spec. (HERA)

Owg.No(Z= Q18 5) 13020198898

Rev.

010.09431-2202

0 DIN EN 10228-1

Procedure No (EXIAMHS)

Examinat ion Time(2ALAID])

AFTER FORGING

Sur face Condition(ZESIAE]) :  AS SHOTED

Surface Roughness(EHHEJ|) : Rz=MAX. 60pum

Magnetization

Method

Magnetic Particle( X&)

A& ¥ YOKE-AC-LONGITUDINAL HA WET-FLUOHESCENT—_C_QNTI NUQUS
Testing Equipment (A& ZHH])
(D No.(#15) Type (& 4l) Model (2 &) Maker (X=X ) Due Date(R&EY)
MP5123 YOKE MPA-3 KYUNG DO 2011.10.30
)

Examination Date(2 AbAI 2}
2011.06.07 ~ 2011.06.10

Maker (KIZ X ) Color /Type (&4 & /& Ef

)

Density(s5) Test Temp(AIB2%)

KYUNG D0 14-AM

0.5/100 me

20 °C

Current Power (8 2)

[LLumination(X&) |

Intensity(B2&Z2AE) [Lifting Power (X&)

Demagnetzation (& Xt)

NO

AC Max. 20 Lux Min. 2000 /e’ 5.0 Kg (SPEC. : 300 A/n)
¥ APPROVAL NO. : PUS-108-2009
¥M.T POSITION: ALL POSITION
After demagnetzation
Residual magnetism
Act.: 200A/m
Joint(Part)No. OIS(SE)¥S | Q'ty | ACC. | AEd. Interpretation{ZEJ}) LOT NO
L32/40 CON ROD-CAP 100EA v NO RECORDABLE INDICATION SF 82.9
[ ETAL PRODNOTG
=1 VR OYITU
HIIZ&EYYN
O Inspected by
= W HRO
L Witnessed by _
Examined By y | Examination Date 20 6. 2
Al B8 X 3l 2 /W. HEO = AT p2E A2 X 2011.06.13
Reviewed & Approved By “Level Reviewed By ON L
e > )
A /a0t % 8o/ P Plde & n TS

STX/KRB5EP77D4395E/2011-09-23 19:09:41(+9)



PAGE R VA
CUSTOMER : STX Metal CO., LTD. CERTIFICATE NO. : 11052601
DATE : 2011.05.26
PART NAME : ENGINE TYPE : MATERIAL SPEC.: STX Metal SPEC. .
CONNECTING ROD-CAP 32/40 (MAN diesel SPEC.) |PECISION © ACCEPT
PART NO ’ RAW MATERIAL MAKER : '
: AD : M440
1302019898 WEIGHT 139G |5eAH Bosteel CO.. LTD. GRADE - 5C
CERTIFICATE NO.OF CLASS: , : .
BUS 1152547 HEAT NO. : 289424 LOT NO : SFg1.8 QUANTITY : 35 PCS |
POR NO : STOCK(#O1~#35)#10#20#30#35
DIMENSION INSPECTOR : HESU[T_I
INSPECTION JEUNG,B~K A.C
- NO SPEC.* #10 | #20 | #30 | #as
11 A | 112 +3.3,~1.7 +0.5( +0.4| +0.2]| +0.3
N B [315 +3.0,-15 +0.2| +0.3| +0.4] +0.2
—f 4 C | 500  +33,-1.7 |+0.9|+1.1|+1.0| <09
IR D [200 +2.7,-1.3 |+0.5|+0.7|+0.6|+1.8
gl [ E |48  +21,-1.1 +0.5|+0.2 | +0.3| +0.4
| F (103 +21,-1.1  [+02|+0.5|+02[+04
(U= Hi—
r; G |470  +33,-1.7 |+06|+0.2|+08 07| |
7 K H |35 +3.0,-1.5 [+0.3]|+0.5(+0.4|+0.6
O { |290 +3.0,-1.5 |+03|+05|+0.2[+04
' By S J | 185 433, -1.7 +0.5|+0.2|+0.4] +0.3
] K | 864 +433,-1.7 |+0.6]|+0.5(+0.2|+0.4
L
M
N
HARONESS(18)250~300 | 269 | 262 | 262 | 269 | 262
HEAT TREATMENT DATE: 2011.04.22  Preliminary Test Report No.: SF 81.8-11.04 22
= QUENCHING : 860T x 150MIN. 0.Q. v TEMPEFING : 580 X 255MIN. W.C.
SURFAGE & APPEARANCE INSPECTION : GOOD MECHANICAL TEST
CHEMICAL COMPOSITION (%) ®RITT) IMPACT Y/S T/S Elogation | Reduction| Hardness
ClSi|Ml P S | Ni| Cr| Mo J N/rt N/t % Area % HB
SPEC 0.38 | 0.15 | 0.60 | 0.030 0.030| 0.25 | 0.90 | 0.15 SPEC 2 '
o ro ~0.43]-0.35( ~0.85| MAX_| x| Max, |~1.20| ~0.50 asmin. | BTOMIN. 1800 ~ 950] 12 MIN. | 45 MIN. | 250~300
284336 | 0.4z | 0.26 | 0.70 | 0.016) 0.014 0.07 | 0.95 | 0.20 1 44,58,60 627 841 18.4 58.7 262
MELTING PROCESS: E.AF 2 62,45,63 632 848 17.1 57.8 263
ANALYSIS METHOD: LADDLE ANALYSIS 3 53,50,61 642 841 8.4 59.6 262
INSPECTION & TEST EQUIPMENT M.P.T: JAM-SM~1105-2501 U.T:_JAU-SM-1105-2501
NAME 1.D. NO. VALIDITY 1.SPECIFICATION : DIN EN 10228-1 1. SPECIFICATION : DIN EN 10228-3
U.T. M. 05-1766 2011.07.15 2.MAGNETIZATION : YOKE-AC-LONGITUDIAL 2. TESTING EQUIP : USK-7S
IMPACT TESTER 9612-96 2011.07.15 | 3 METHOD : WET,FLUORESGENT 3. TRANSDUCER TYPE:MSEB2, B2S
BRINELL HARDNESS TESTER | 10-K1501 2012.01.20 | 4.EQUIPMENT :YOKE-MP-A-3 4. TRANSDUCER :
VERNIER CALIPERS 3140127 2011.09.27 | 5.LIFTING POWER: 5Kg 2MHz - £24mm, £ 11/2mm
6.DEMAGNETIZATION: YES 5. METHOD :CONTACT
7.RESULT : ACCEPT 6. RESULT : ACCEPT
WE HEREBY CERTIFY THIS MATERIAL HAS BEEN MANUFACTURED AND TESTED IN ACCORDANCE WITH THE SPECIFICATION
Lioyd s Register Asia E :‘
CH St ( - 'S ¢ S
-H. Kang ister : GER
— | Changwon 5, o G ~IIALITY ASSURANCE MANA
WITNESSED BY LR SAMMI METAL PRODUCT CO., LTD.
SQI-0539-02 SAMMI METAL PRODUCT CO., LTD. TEL : 055-269-0874 FAX : 055-285-9204 A4(210X297)

STX/KRS5EP77D4395E/2011-09-23 19:09:42(+9)
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REPORT OF ULTRASONIC EXAMINATION

Zhea 2 A 2l A L] of "i(=R) SHHS JAU-SM-1105-2501
HANSOL INSPECTION ENGINEERING CO., LTD. |report No.
= & Y AN NES 72 Lang B 2011-5-25
& 3 : 055) 266-8815 FAX : 055) 266-8914 Date of Report
TEF/YFM 2AH
|Owner/Custom STX Metal CO., LTD. Project Name(No.) STOCK
HEY CoHs
ltem Namo(No.) 32/40 CONNECTING ROD (CAP) Orawing No. 1302019898 .
HEWE . IS mm
Material SCM440 Shickness SEE DRAWING O inch
HESSE 0O 8% welding O ¢t Roling OHXH Y HEINO 8E AsWelded M 48 As Shoted
ltem Type 0O Fg Casting [0 e Weld Praparation |Surface Condition [1 X As cast O At4 As Grind
M SX Forging {J Other Surface Roughness: Rz= MAX 70pum
832y O sMAW 0O SAW O FCAW BNADL AFTER FORGED
Welding process 0O GTAW 0O GMAW (O Other Examination Time
BYNABN & & X Transducer
"|Grove Type . O v 0O X0 KO ote  Maker Model Frequency Size Serial No.
& & Il Equipment . K.K B2S 2MHz 924 | 57745-06197/.
HE A Maker KRAUTKRAMER BRANSON | KK MSEB2 2MHz p11/2 | 57461-1406
? @ Model USK-7S8 B
ARUS Serial No :  31441-7523 i — .
REKEWM Oue Date 1 2011-08-10 iF ) [ =
DEIIZHS Calibration record No. HCR-U01-03-037 |
EX0E Couplant WA AIE B Calibration Block
H JE Qi 0O .22/ Grycerin Type iD No. .
O d®ECMC 0O 2 Water W TYPE Il | HS~001
O 2J2AGrease O Other FLAT BOTTOM HOLE BLOCK HS5-041~43
&1 &5 Equipment Function .
AdpE0 Hed  + 5 %  AJY=m0 ESEIMY + 10 % H23% %0
Screen Hight Linearity (Within£5%) FSH  Amplitude Control Linenrity (Within20%) FSH
SR D [ ST O Ay o 2 DNZgEy 0o +# ao &
Examination Method Straight-Beam Exam  Angle-Beam Exam Contact Immerse Other
o ] Setling Sensitivity Method (2t & & H tgy) 2% % Temp. Diff. )
Probe (85 XH)| Method (%) | Standard Sensitivity (E=2t=) [Scanning (3N ZS)| 0 C (Block: 5 C/Exam: 5 ¢
B2S DGS | 38dB=80% From ¢2 FBH | 38dB(STD) + 14d8 |HI0I% EEH Cable Type LEMO
[ 48dB=80% From ¢2 FBH | 48dB(STD) + 14d8 |A#I0I= 20} Cable Length 1800  mm

__MSEB2 | """ BGS

2 A =8 A2} Examination Date & Time

e |'— = Start:  2011-5-18 10:00
T e - — Finish:  2011-5-24 17:30
¥8AA - XM BE 0.09431-2202
Applied spec. DIN EN 10228-3 _|Procedure No. aio.

8 Sketch
UT Position : All Position
LOT NO. ACCEPT| REJECT| GRADE POSITION LENGTH| WIDTH | DEPTH | %DAC Qly (42
2Eds & H|essls 3 9 X gol | = |2 o] mx
SF 81.8 Y No Regerdabla-indication 35EA
-t & PEDDICTS
&N
/ ] tnspected by ‘) H/E/
- — [T Reviewed by lm/{bw i
AE X 17 = R itnessed by ?
Examiner L E O H MR 25-May-11__ LEVEL Il |witness |20 \\ & 34—
=R / A iz HEX
Approver Ol Ef 2 T7.8B. LEE 25-May-11 LEVEL Ili  |Reviewer
€2y HAN SOL INSPECTION ENGINEERING CO., LTD. Page 1 of 2

STX/KRE5EP77D4395E/2011-09-23 19:09:42(+9)
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TFray ™ =
Zha & AL 2 X L of gi(=F) BINHE JAM~SM-1105-2501
HANSOL INSPECTION ENGINEERING CO., LTD. Report No.
T 4 AY R NEE 72 L~anR-1ipy 20”_5-_25
& 3t : 055) 266-8815 FAX : 055) 266-8914 Date of Report
F2F/YFH
/s STX Metal CO., LTD. 3 Mg STOCK
Owner/Customer Project Name(No.)
HEY . COBS
et 02019898
o Narmalhin] 32/40 CONNECTING ROD (CAP) Drawing No. 13
HENE SCM440 A AFTER FORGING
Material Examination Time
HMEEHF O 2% Welding O 2+et Roling ToXH R HEIDO 2™ AsWelded M 48 As Shoted
ltem Type O & cCasting 0O M Weld Preparation ‘| Surface Condition 0 3£ As cast O A& As Ground
B 93X Forging W] Other Surface Roughness: Rz= MAX 70pm

& 4 7| Equipment

# Magnetic Particle

MIZA Maker KYUNG DO(HANDY MAGNA) HIZA Maker KYUNG DO ENT
‘2 @ Model MP-A-3 # B Type 14-AM
AFHEB 1O NO. MP-~3848 B & &wet O & 8Dy
& 2 Output -LIFTING POWER(4.5kg) 0 9 M Color M 8 % Fluorescent
DY 8% UK Due Date s 2012.5.10 | X9l &5 Black Light
T 3t 8 Magnetization Technique . HIZA Maker KYUNG DO ENT
M O %Y Continvous O & B ¢ Residual 2 o Model BD-100A(S/N : MP3382)
00 Z2R2EY Prod B =2t Yoke ‘2 & Intensily 2000 W Mo
IsHME: TR Lighting Equip  N/A UM ER
|Surface Temparature 5 mC |55 lumination Max, 20 M lux  |Reference Block FIELD INDICATOR
T g Mds Ol Osey PYESEIES ® mm
Magnetization Oirection Long Circular Both Magnetization Spacing 100 ~ 150 O inch
T R 2E AC 26Amp g X O Yes M No
Magnetization O =2 pc Amp  |Maagnetization MAX. 200A/m
X A
A& DIN EN 10228-1 2RAUS Q10.09431-2202
Applied spec. Procedure No.
21 Ak 81 A2t Examination Date & Time
Start : 2011-5~18 10:00
Flnish : 2011-5-24 17:30
MT Position : All Position
2w & EIECEIEEE B o= +8
LOT No Accept | Refject | Grade Interpretation Q'ty
SF 81.8 vV No Récordable Indication 35EA
LICTS
HUFATYIN /]
B lﬂsw%ﬂ/ J
) Reviewed by AV, HEU
i sed—hy
ME I ; A3 I {
i IR ) % 20\\-;-){"
Examiner 2 82 HW. KIM 1-05-25 LEVEL [l |Witnesser
S0 f / o—— 2 =X
Approver Ol Bi = T.8. LEE 2(511—0'?—25 LEVEL (Il |Reviewer

STX/KRH65EP77D4395E/201

@I HAN SOL INSPECTION ENGINEERING CO., LTD.

1-08-23 19:09:42(+9)
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CERTIFICATE SAAML

PAGE oin

CUSTOMER : STX Metal CO., LTD. CERTIFICATE NO.:  110630-03
DATE ;. 2011.06.30
PART NAME : ENGINE TYPE : MATERIAL SPEC.: STX Metal SPEC. DECISION : ACCEFT
CONNECTING ROD-CAP 32/40 . (MAN diesel SPEC.) |
PARTNO . RAW MATERIAL MAKER : DE  : SCM440
1302019898 WEIGHT = 139KG |5oAH Besteel CO., LTD. ShA
CERTIFICATE NO.OF CLASS: X .
: : UANTITY : 69 PCS
BK 2000838 HEAT NO. : 289455 LOT NO : SF82.9 Q n

POR NO : STOCK(#01~69)#10#20#40#50#60

DIMENSION INSPECTOR : [RESULT :
INSPECTION | . JEUNG,B-K AC |
4 ! NO SPEC. | #10 | #20 | #40 | #60 | #80
= F‘LW A 112 +33,-17 +0.7|+0.9| +0.2| +1.0| +0.3
/}[ﬂ\ [ \| B |315 +3.0,-1.5 | +0.4|+0.3|+1.2[+0.4+08
H! I 1L+ ¢ [s00 +3.3,-17 +0.9]40.7| +0.4| +0.3] +1.1
l L—’ I D | 200 +2.7.-1.3 |+0.5]+0.3|+0.8|+0.9[+08
- ‘[ | € | 48  +21.-1.1 | +0.2|+0.4|+0.3] +0.3|+0.3
,__1'___,. : 4 j_l i F |103  +21,-11  |+1.0[+0.5]+0.9]+0.9]+0.0
| t_ﬂ G |470 +33,-1.7 | +0.8]|41.0]+0.9[+1.1|+1.0
[ E ! 9l H |345 +3.0,-15 +1.0|+0.7| +0.4] +1.1] +11
| | | |290 +3.0,-15 |+1.1]+1.1|+06] 0.4 +1.1
I 4 135 433, -17 +0.3| +0.9| +0.6| +0.7| 409
LLJ K | 864 +3.3,.-1.7 |+0.9|+0.6|+0.4|+0.6]|+1.0
A = .
_.M q— -
N il
HARDNESS(HB)250-300 | 262 | 262 | 269 | 269 | 269
HEAT TREATMENT DATE: 2011.05,30  Preliminary Test Report No.: SF 82.9-11.05.30
* QUENCHING : B60C X 150MIN. 0.Q. + TEMPERING - 580'C % 255MIN. W.C.
SURFACE & APPEARANGE INSPECTION : GOOD MEGHANICAL TEST
CHEMICAL COMPOSITION (%) RITT) IMPACT Y/s T/S Elogation | Reduction | Hardness
ClSiIMnl P| S| N |Cr|Mo J N/mot N/wot % Area % HB
seec | 0.38 | 0.15 | 0.60 [0.030]| 0.030] 0.25 | 0.90 ] 0.18 SPEC 2" ~
i ~0.43|~0.35) ~0.85| Max. | max. | wax, |~1.20] ~0.30] asmin. | 70 MIN, |800 ~ 950 12 MIN. | 45 MIN. | 250~300
289455 | 0.40 | 0.26 | 0.59 [0.015|0.013] 0.12 | 0.97| 0.20 1 74,78,76 652 B27 | 18.2 62.3 260
MELTING PROCESS: E.AF 2 68,62,71 658 847 18.4 61.4 267
ANALYSIS METHOD: LADDLE ANALYSIS 3 62,70,68 653 840 18.5 62.3 265
4 70,59,64 624 832 19.3 61.4 258
5 69,61,66 633 831 18.8 61.4 260
INSPECTION & TEST EQUIPMENT |M.P.Y: JAM~SM-1106-3003 : -SM-1106-3003
NAME 1.D. NO. VALIDITY 1.SPECIFICATION : DIN EN 10228—1 1. SPECIFICATION : DIN EN 10228-3
U T. M. 05-1766 2011.07.15 | 2.MAGNETIZATION : YOKE-AC-LONGITUDIAL | 2. TESTING EQUIP : USK~7S
IMPACT TESTER 9612-96 2011.07.15 | 3.METHOD : WET, FLUORESCENT 3. TRANSDUCER TYPE:MSEB2, B2S
BRINELL HARONESS TESTER | 10-K1501 2012,01.20 | 4.EQUIPMENT :YOKE-MP~-A-3 4, TRANSDUCER :
VERNIER CALIPERS 3140127 2011.09.27 | 5.LIFTING POWER: 5Kg 2MHz — £24mm, £ 11/2mm
6.DEMAGNETIZATION: YES 5. METHOD :CONTACT
7.RESULT : ACCEPT 6. RESULT : ACCEPT

WE HEREBY CERTIFY THIS MATERIAL HAS BEEN MANUFACTURED AND TESTED IN ACCORDANCE WITH THE SPECIFICATION

B 003

= % B )N D Kien .

WITNESS BYABS 30 “n€ Soif METAL PRODUCT CO., LTD.

. SQI-0539-02 SAMMI METAL PRODUCT CQ., LTD. TEL : 055-269-0874 FAX : 055-285-8204 A4{210%297)

STX/KR55EP77D4395E/2011-09-23 19:09:43(+9)
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REPORT OF ULTRASONIC EXAMINATION
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oJE JISCORP

DTeL:(02) 545-2961~3, FAX:(02)545-2064

[lJoongAng-Bldg 4f 654~15 Sin Sa-Dong Kang NamKU, Seoul. Korea.

Report No. JAU-8M-1106-3003

Page of

Customer (+F X ) Project Ro. / Name
STX ENPACO STOCK
Item No. / Name Part No. / Name
L32/40 CON ROD (CAP) - |

TRV No. N/A Revision. Operation No. | Kpplied Spec. (EH872)[procedura No. (ERAYE)
' Dwg.No (=B &) ¢ 1302019898 Rev. 0 DIN EN 10228-3 010.09431-2202E
Examination Time(2AMAIJ) : AFTER FORGED Examination Date{ZALAI2H)

Surface Condition (HEP{AEH) : AS SHOTED 2011.06.24 ~ 2011.06.30

Equipment (ZHI) Proba (8 &X1) Calibration Block (RFAIEHE)

ID No. 5953n Maker Type MHZ Size Angle Type S/H
Type USM35

Maker GE K-K MB4S-E 4 _#10 0 STB-AL 4653

Due Date| 2011.10.30 B25-E 2 ¢24

Screen Height Lineaity (R&4) +5% Amplitude Control Linearity (BE4)+ 10 %

Setting Sensivity Method (LT &EAYY)

Test Temp (MERLT)

Probe (E&1X}) Method (¥ Standard(EE 2 &) Scanning (FAIRZE) 20T
t il
MB4S-E N e Wipyr : Couplant (HEIA)
B25-E _ : . + 14dB
DGS-METHOD (STB-A1l T25) STD.SEN oIL
¥ U.T POSITION : ALL POSITION
Joint(Part)Ne. OIS (B2E)¥S | o'ty | ace. | reT Interpretation (EJh Remarks (Ui 1)
L32/40 CON ROD(CAP) 69EA | Vv NO RECORDABLE INDICATION SF 82.9
B L NTE

[ ected by

(] Heviewed by Wﬁéd

4
it eEsssd n\r

"C

Examined By Levél Examination Date 201( t( o
N # X s.x s solme A 2 AN g 3 o 20NUE. ST
Reviewed & Approved By Levél Reviewed e 7 /Z
>,
HE/S2IX % H gl/c. M. park /)ﬂf-/‘f( 2 & S
= - f
A4 ~——JISCORP— f/ (JA-U-HJ-2)

STX/KR55EP77D4395E/2011-09-23 19:09:44(+9)



REPORT OF MAGNETIC PARTICLE EXAMINATION

I,. EI- )\F D—I
</ JISCORP

OTEL: (02) 545-2961~3, FAX:(02)545-2064

DJoongAng—Bldg 4f 654-15 Sin Sa-Dong Kang Nam—KU, Seou!, Korea.

Report No. JAM-SM-1106-3003

PAGE T o0k 1

Customer (=) Project No. / Name

STX ENPACO €O., LTD. STOCK
Item No. / Name Part No. / Name

L32/40-CAP CONNECTING ROD N/A ;

TRY No.  N/A Revision.  Operation No. Applied Spec.(HgR2) |Procedure No. (BXIA¥IS)
Dug.No(S &1 &) 1302019898 Rev. 0 DIN EN 10228-1 Q10.09431-2202
Examination Time(ZALAIDI) AFTER FORGING
Surface Condition(ERLAER) ¢ AS SHOTED Sur face Roughness(Z S HEI[) : Az=MAX, 60pm

Magnetization

Method

1 X 8 ¥ YOKE-AC-LONGITUDINAL 2IAEHE WET-FLUORESCENT-CONT INUOUS
Testing Equipment { Al & &HI)
{0 No.(¥5) Type(& al) Mode | (2&t) Maker (R %X ) Due Date(R&E Y
MP5123 YOKE MPA-3 KYUNG DO 2011.10.30

Magnetic Particle( X&)

Examination Date{2ZI ALAIZF)
2011.06.24 ~ 2011.06.30

STX/KR55EP77D4395E/2011-09-23 19:09:44(+9)

Maker (RIZX)  |Color/Type(4at/8er)|  Density(=5) Test Temp(ANB25)
KYUNG DO 14-AM 0.5/100 m 20 T
| Current Power (XM= [LLumination(Z=%) | intensity(SZ2E) [Lifling Power(X12!)| Demagnelzalion (EX})
NO
AC Max. 10 Lux Min, 2000 M/ caf 5.0 Kg (SPEC.: 300 A/m)
#M.T POSITION: ALL POSITION
After demagnetzation
Residual magnetism
Act .. 220A/m
Joint(Part)No. OIS (SZ)M5 | 'ty | AcC. | REJ. interpretation(EJt) LOT NO
L32/40 CON ROD-~CAP 69EA v NO RECORDABLE {NDICATION SE 82.9
8L ’.h'.‘_l.l' i - S
i|: 9 METAL PRODUCTS
% EATHEA
IspETTet—by— ) g
] peviewed by G G HEQ
1
Examined By Lev, Examination Date :
= — 7 2 “ l\é‘ﬂf\% i
A B — 512D | —H—a- IL 20+H-60-98 —
Reviewed & Approved By Level Reviewed [ 2, A—/Zf(‘
AE/sox R E Q/C M PARK | A = Tt »Hy
[



—

CUSTOMER : STX Metal CO., LTD. EQSEIFICATE NO.: : 111/ (13526—02
- o ) ) N . DATE : 201].05.26____‘”
CONNECTNGROD |y VPE | [WATERAL S AN Dissol 4pe) [ DECISION © AOEPT
£ N - R - L e
CERTIFICATE NorrsCASS IHEAT NO < 208031 |LOT NG : SF7B.0 QUANTITY : 35 PCS

POR NO. : STOCK(#01~#35)#1 0#20#30#35

RS

T Th'DIMENSIOI\T | INSPECTOR : |RESULT :
INSPECTION _| JEUNG,B~K A.C_
iy : NO SPEC. | #10] #20 [ #30 | #35
7 ; s 135 +3.3,-1.7 +0.6| 0.3 | +0.2| +0.4
) %%%Wﬂ . g 65 21,11 +0.8/40.2] +0.4|+0.3
{' i | C |o110  +12,-24 |-02|-0.8|-03]-04
""" D 84 433,17 |+0.6|1.5]+01] %086
E |165 33,17 |+02]+0.9]+11]+08]
F 1105 +24,-1.2 [+0.5|+0.7|+0.6|+0.4
G [ 268 +3.0,-1.5 |+1.0/+0.7|+08]+07
H |(800)  +3.7,-1.8 |+0.5|+0.6]+0.2| +1.1
| |o100  +2.4,-12 |+01]+0.3]-0.2]-01
J 19250  42.7,-13 | +40.5|+0.3| +0.5]| +0.4
K
L
M —t— ]
N
HARDHESS(18)250-800 | 277 | 277 | 285 | 277 | 277
_HEAT TREATMENT DATE: 2011.04,28  Profiminary Tes! Reporl No.: SF 78.2—11.04.28
* QUENCHING : 870'C X 150MIN. 0.Q. * TEMPERING : 580 % 265MIN. W.C. * S.LA. 1500T X 180MIN. A.C.
SURFACE & APPEARANCE INSPECTION : GOOD MECHANICAL TEST
CHEMICAL COMPOSITION (%) ] RITT) IMPACT Y/s T/8 Elogation | Reduction | Hardness
ClSi|M] P S | Ni| Cr | Mo J N/t Nirwt % Area % HB
o .o::a .001:5 _005:5 ::,3: (,)4:,3(0 ;:: f{:’o m - aim\llN_ 570 MIN. [800 ~ 950] 12 MIN. | 45 MIN. | 250~300
288931 | 0.40 | 0.25 | 0.68 | 0.015|0.015] 0.08 | 0.7 0.20 1 48,45,56 709 902 18.1 58.7 282
MELTING PROCESS: E.AF . 2 41,57,54 646 884 8.4 59.6 282
ANALYSIS METHOD: LADDLE ANALYSIS

INSPECTION & TEST EQUIPMENT M.P.T: JAM-SM-1105-2502 U.T: JAU-SM-1105-2502
NAME 1.D. NO. VALIDITY | 1.SPECIFICATION : DIN EN 10228~1 1. SPECIFICATION : DIN EN 10228-3

U, T. M. . 05-1766 2011.07.15 2.MAGNETIZATION - YOKE-AC-LONGITUDIAL | 2. TESTING EQUIP : USK-73
IMPACT TESTER 2612-06 2011,07.15 | 3.METHOD : WET,FLUORESCENT 3. TRANSDUCER TYPE:MSEB?, B2S
[BRINELL HARDNESS TESTER | 10-K1501 | 2012.07.20 4.EQUIPMENT :YOKE-MP-A~3 4. TRANSDUCER :
JVERNIER CALIPERS 3140127 2011.08.27 | 5.LIFTING POWER: 6Kg 2MHz - £24mm, £ 11/2mm

_ 6.DEMAGNETIZATION: YES 5. METHOD :CONTACT

7.RESULT : ACCEPT 6. RESULT : ACCEPT

WE HEREBY CERTIFY THIS MATERIAL HAS BEEN MANUFACTURED AND TESTED IN ACCORDANCE WITH THE SPECIFICATION

Licyd s Reglster Asia

C.H.Kang sér_ /(/. Si m,

, Changwon ~ 3£ o ¢~

WITNESSED BY LR Olmﬁ%{m‘ﬂg

501-0533-02 SAMMI METAL PRODUCT CO.. LTD. TEL : 055~263-0874 FAX : 055-265-8204 A4(210X297)

STX/KR55EP77D4395E/2011-09-23 19:09:45(+9)



A &2 € & A3 AN E DA
~ MAGNETIC PARTICLE EXAMlNATIQ_N REPORT
'o'l- H A} Al K =1}
& 3 AP R L] o Bi(EE) PDAYE JAM-SM—1105-2502
.‘y HANSOL INSPECTION ENGINEERING CO., LTD. Report No. |
/N F 2oy g""l&l & E£72 [N\ 2011-5-25
__?_Si__rsl : 055) 266-8815 FAX : 055) 266-8914 Date of Report e e
FEF/LFH TANY
Owner/Customer STX Metal CQ., LTO. Project Name(No.) STocK sl
HEY Cous T ' i
tom Name(No) 32/40 CONNECTING ROD (ROD) Browing No. 1302019908
HENE S ZALALD] ) -
SCM440 = AFTER FORGING
Materlat Examination Time R RESER)
n=Ess 0 83 Welding u] 29 Roling goiXH Y HEI O 8F AS Welded W 4% As Shoted
ltem Type O =8 Casting 0 H & Weld Preparation |Surface Condition [1  FX As cast [0 A&l As Ground
N _BZX Forging O Other | Surface Aoughness: Rz= MAX70m

& & 2] Equipment

Xt # Magnetic Particle

MT Position : All Position

« RIZEA Maker ¢ KYUNG DO(HANDY MAGNA) HIZ Al Maker KYUNG DO ENT

2 Modsl MP-A-3 & d Type 14-AM

TRWS 1.0 NO. MP-3848 W S Awet O 3 Aoy

& B Output LIFTING POWER({4.5kg} ] 9 X Color W & 3 Fluorescent el
| 23 95 X Dus Date :  2012.5.10 | %4216 Black Light
Xt & ¥ Magnetization Technique | RIEA Maker KYUNG DO ENT

B %Y Continvous [0 & & Y Residual 2 @ Modal BD-100A(S/N : MP3382)

0O _E2CS¥ Prod 8| =29 Yoke 2 Eintensity  : 2000 o
nsY2E ZYEM Ughting Equip  N/A LR 3L
Surface Temperature & m T |25 lifumination. Max. 20 M Iux |Reference Block FIELD INDICATOR
Rsiy mHE gy gags Xt 8ot | mm
Magnetization Direction Long  Circular  Both Magnetization Spacing 100 ~ 150 -0 _inch
AR B Q3 AC 26Amp (€ X O Yes M No
Magnetization 0O 5% oc Amp __|Magnetization MAX, 200A/m
HgRY HIMHS
Applied spec. QINEL 02281 Procedure No. Q10.09431-2202

2 AH4= 8 Al 2 Examination Date & Time
10:00
17:30

2011-5-18
2011-5-24

Stadt :
Finish :

2 Ew s g 2|ze|s = B s 3
LOT No. Accept | Relect | Grade Interpretation Q'ty
SF 78.2 \ No Recordable Indication 35EA
RODLICTS
EEREEL
[] tnspected by \ /J
O Reviewed by Wﬁtw
- = i Witessed—by
NE-B i By e
Examiner & # S H.W. KIM 1-05-25 LEVEL | |Witnesser 20 i G 24
=XIpY S
Approver Ol Bl 5 T.B. LEE 7‘:7)11@25 - LEVEL HI .|Reviewer

€T HAN SOL INSPECTION ENGINEERING CO., LTD.

STX/KR556EP77D4395E/2011-09-23 19:09:45(+9)

Page 1 of
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REPORT OF ULTRASONIC EXAMINATION

AN B

a2 M

T at] - -
ZHE M AP R L] o (=) 2IAMUS JAU~SM-1105-2502
ANSOL INSPECTION ENGINEERING CO. , LTD.  |Report No. ]
C e AN MEE T2 gagxn 2011-5-25
E_ s} 055) 266-8815 FAX : 055) 266-8914 _|Date of Report o
FEF/LFS T |Z2AY
Owner/Custom STX Metal CO., LTO. Projeot Name(No,) STocx
ey CoidE
Jtern NameNo.) 32/40 CONNECTING ROD (ROD) Oranwing No. 1302019908
NEWE ) HE=NH 0 mm
atorlal ScMaso ke SEE DRAWING O inch |
NEER O B3 Welding 0O ool flolng HOZA 2 HEIO 88 AsWelded W 8 As Shoted
tem Type 3 -8 Casting [ X4 Weld Preparation |Surface Condition %X As cast 0O At As Grind
B HX Foraging O  Other Surtace Roughness: Rz= MAX 70pm 3 =i
88y 0O SMAW [0 SAW [ FCAW A A
[Welding process 0 GTAW [0 GMAW OO _Other Examination Time AFTER FORGED .
MM | & & It Transducer !
Grove Type b vadxaocx . - ‘f“e’ . Maler Model Frequenoy |  Size Seljal No.
& & Il Equipment . - N Y 825 2MHz $24 | 57745-06187
HEAF Maker KRAUTKRAMER BRANSON | KK | MSEB2 | oMHz $11/2 | 57461~1406
2 I Model USK~7S -
LRMS SerlalNo ¢ 314417523 T : - o .
REFIEN Duo Date ©  2011-08-10 N i
WHIZHS Calibration record No. __ HCR-U01-03-037 - ] _
HEMAE Couplant |12 E AE M Calibration Block
B J=E o0 O 2242 Gycerin : Type ID No.
O #2CMC O 2 water | IWTYPEW o Hs=0et
O 32IA Grease 01 Other | FLAT BOTTOM HOLE BLOCK _HS-041~43
NETS] &S Eaqulpment Function )
A3Rg0| HHY 5 % AAURN mENMY + 10 % #2381 =0|
Screen Hight Linearity (Within£5%) FSH  Amplitude Control Linenrity (Within+20%) FSH
F—””ME!JQ B SNy 0O Artgary [ HNEEEY O s34 oo e
Examination Method Straight-Beam Exam  Angle-Beam Exam Contact {mmerse Other
o Setling Sensttivity Method (2 & & & 9t4]) ' |2 €3 Temp. Diff. )
Probe e (F&H)| _Method (81) | Standard Sensilivity (HE3%) | Scanning (FA2ZE) (Block: 5 CY/Exam.: 5§ CY)
B2 | DGS 38dB=80% From ¢2.FBH- | 38dB{STD) + 14dE [310/2 S Cable Type LEMO
MSEB2 |  DGS | 4B8dB=80% From ¢2 FBH |48dB(STD) * 1408|3101 20| Cable Length 1800 mm
S | ' 2 A28 NI 2F Exarination Date & Time
s e e  |start : 2011-5-18 10:00
B Finlsh: 2011-5-24 17:30
g A N HIUAN HE —
Applied spec. DIN EN 10228~3 Procedure No. Q10.09431-2202
- |18 Sketch )
UT Posttion : All Position TR m
o | BV \_J |
LOT NO. ACCEPT| REJECT | GRADE POSITION . [LENGTH| WIDTH | DEPTH | %bBAC Qly (42
2 E WS gl s 2 2 X 20 = 2 0| | MAX)
SF 78.2 - v No-Recps ialion. - o S5EA
I ; 'nuuuul o
Finspected—by - Y7 AT
A 1 _Reviewed by m&’.ﬂ
NE T =~ — of g x 11 Witnessed by
Examiner 2 E Pl H.M. " 25-May—11. LEVEL Il |Witness 200 . C. ::{-
5ol S EE
Approver Ol Bl = T.8. LEE / < o5-fiag=1 T“J LEVEL Il |Reviewer
Page 1 of 2

€X> HAN SOL INSPECTION ENGINEERING CO., LTO.

STX/KR55EP77D4395E/201 1-09-23 19:09:46(+9)



CERTIFICAT

SAMA

E

CUSTOMER :  STX Metal CO., LTD. EégEIHCATE NO.5 110307-01
- = L DATE _ i 2011.03.07 |
CONNECTING FOD v TTPE: A S P eec,) |[DECISION = ACCEPT |
G, et [ oo o
85&[":‘?_”@,“??@@0“33: HEAT NO : 285177  [LOT NO: SF74.1 QUANTITY : 100 PCS

POR NO : STOCK(#01~#100)#10#20#40#60#80

DIMENSION ’J INSPECTOR : |RESULT :
INSPECTION JEUNG,B-K A.C
No | SPEC. #10| #20 | #40 | #60 | #80
A 185  +33,-1.7 |+0.3]|+0.5|+0.4]|+0.7| +0.9
5 |65 +21,-11 |+0.7|+0.8|+0.7]+1.1]+10
c |#110  «1.2,-24 |-0.7|-0.6|-0.7|-0.8|-0.2
D |84 +3.3,-1.7 |+40.6]+0.8| +0.5|+0.7| +0.8
& & £ |165 +33.-1.7 |+1.1|+0.6|+0.4|+0.8] 05
= F 105 +24,-12 |+4]+1.4]+1.1]10.4] 403
= a | 268  +3.0,-1.5 |+1.1|+0.6|+0.3|+1.0|+09
L | H [(800) +3.7.-1.8 |+0.5|+0.7|+0.7|+0.4| +0.9
q@..{}: I DR 1 |#100 +24,-12 |-0.3]|-0.5|-1.0]|-06|-1.0
3 I o T J |@as0  +27,-1.3 | +0.6|+0.6| +0.6]|+0.4|+0.8
. - K
5:::.‘.:::'; L
M —
N .
: HARDMESS(1B)250-300 | 262 | 262 | 262 | 269 | 262
_HEAT TREATMENT(DATE: 2011,01.21)
* QUENGHING : B60T X 150MIN. 0.Q. » TEMPERING : 580C X 255MIN. W.C. ASRA :500C X 180MIN. A.C.
SURFACE & APPEARANCE INSPECTION : GOOD MECHANICAL TEST
CHEMICAL COMPOSITION (%) (RITT) IMPACT Y/S T/S | Elogation | Reduclion| Hardness
C|l Si|M]| P S | Ni | Cr| Mo J N/rt N/t % Area % HB
SPEC 0.38 | 015 0.60 (0.030|0,030| 0.25 | 0.90 | 0.15 SPEC 2
o HO ~0.43| ~0.26| ~0.85] wax. | max. | max. | <1200 o501 o I5MIN. 570 MIN. [800 ~ 950 12 MIN. | 45 MIN. | 250~300
285177 | 0.4 0.27|o.aa|o.o1a 0.018| 0.11 | 0.92 | 0.20 V96 48;52,49 670 841 19.0 61.4 262
1MELT*NG PROCESS: E.A.F va7 | 57,6658 | 667 838 18.2 60.5 262
ANALYSIS METHOD: LADDLE ANALYSIS V98 62,59,68 655 828 15.6 62.3 262
V99 49,45 44 643 821 17.9 63.1 262
INSPECTION & TEST EQUIPMENT M.P.T: JAM-SM-1103-0701 U.T:_JAU-SM-1103-0701
NAME 1.0. NO. VALIDITY 1.SPECIFICATION : DIN EN 10228~1 1. SPECIFICATION : DIN EN 10228-3
U.T. M. 05-1766 2011.07.15 2.MAGNETIZATION : YOKE-AG-LONGITUDIAL | 2. TESTING EQUIP : USM35
MPACT TESTER 9612-96 2011.07.15 |3 METHOD : WET,FLUORESCENT 3. TRANSDUGER TYPE: MSEBR4-E , B2S-E
BRINELL HARDMESS TESTER 128 2011.07.15 4.EQUIPMENT :YOKE-MPA-3 4. TRANSDUCER :
VERNIER CALIPERS 3140127 |  2011.09.27 | 5.LiFTING POWER: 5Kg AMHz, £10mm 2MHz, 24mm
6.DEMAGNETIZATION: YES 5. METHOD :CONTACT
7.RESULT : ACCEPT 6. RESULT : ACCEPT

WE HEREBY CERTIFY THIS MATERIAL HAS BEEN MANUFACTURED AND TESTED IN ACCORDANCE WITH THE SPECIFICATION

| SO

Mwitnessed  LiReviewed

LS
FgReu And lound Jo ryoly_ ith
Sk 005y 3 'a!éﬂ ,(%/
AN a3 9)’9 W @40
CHANGWON g e,

WITNESSED BY DNV

METAL

SQI-0539-02 SAMMI METAL PRODUCT CO., LTD.

STX/KR55EP77D4395E/2011-09-23 19:09:47(+9)

TEL : 055-269-0874

FAX 1 055-285-9204 A4(210X297)
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REPORT OF ULTRASONIC EXAMINATION

JISCORP

DhEE

&

CITEL:(02) 545-2061~3, FAX: (02)545~2964

[JoongAng-Bidg 4f 654-15 Sin Sa-fong Kang Nam-KU, Seoul, Korea.

Report Mo. JAU-SM-1103-0701

Page

Customer (=3 H) Project No. / Name
STX ENPACO STOCK I
_I:em No. / Name o _"P_a;;:_-ﬂ_o_.q/mi;a.a;;-h_hu .
132/40 CON ROD (ROD) - |
TRV No. N/A Revision. Operati;m“h;pplied Spec. (S E72) oncedure No. (ERAHE)
Dwg.No(BIIS)y  : 1302019508 Rev. 0 DIN EN 10228-3 0L0. 09431~22qu_ L
Examination Time(ZHAAIJ)) : AFTER FORGED Examinat {on Date("hl)\la)
Surface Condition(HESAHH) : AS SHOTED 2011.02.24 ~ 2011 03.04
Equipment (& Hl) Probe (EFEX}) - Calibration Block (IE AI#IH)
iD No. 5953a Maker Type Miz | Size |Angle Type S/8
Type UsSM35 -
Maker GE KoK MB4S-E 4 $10 0 STB-AlL 4653
Due Date| 2011.04.30 B2S-E : #24
Screen Height Lineaity (&4 £5 % Amplitude Control Linearity (BEE)t 10 %

Setting Sensivity Method (25 &f 3 U H)

Test Tenp (MEST)

Probe (8 X}) Method (%H) Standard (HE2T) Scanning (FAIRZ &) 10T
Couplant (B&ME)
MB4S-E DGS-METHOD B1:20% y
- : .SEN + 14dB
B25-E DGS-METHOD {STB-Al T25) STD-SE . OIL

¥ APPROVAL NO. : PUS-108-2009

¥ U.T POSITION : ALL POSITION

o

Joint(Part)No. OIS (RE)HS | o'ty | acc. | reg Interpretation (B2} Remarks (Hl 1)
L32/40 CON ROD (ROD) 100EA| WV NO RECORDABLE INDICATION SF 74.1
nTR
o]
. N
Ip(pected by
éﬂevﬁa‘d“b—‘m 0
Witnessed by
[_Examined By ) Level Exa.minat:ﬂ ﬁ:lta.s. f\ J
Al 8 Xt s, 1. mwanG / Aol Muuﬁ/ 2 A2 X 2011.03.07
Reviewed & Approved By Leve]/ Reviewed By
AE /20K C. M. PARK/ HH&pl __ | f:é ;D/}O/%/@
— =77
Ad é;/nﬂNmP— (mumﬁ

STX/KRESEP77D4395E/2011-09-23 19:09:47(+9)
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JISCORP

I

OITEL:(02) 545-2961~3, FAX:(02)545-2964

UJoongAng-Bldg 4f 654~15 Sin Sa-Oong Kang NamKU, Seou!, Korea.

Al %
REPORT OF MAGNETIC PARTICLE EXAMINATION
Report No. JAM-SN-1103-0701
PAGE 1 o0F 1

Customer (=223 ) o
STX Metal CO0., LTD.

j Project No. / Name
STOOK

ltem No. / Name
32/40-R0D CONNECTING ROD

Part No. / Name
N/A

Applied Spec. (HE8R21)

i’-rocedure No. (B XM E)

| TRV No.  N/A Revision. Operation No, ]
Dwo.No(SRI#S) 1302019008 Rev. O |  DIN EN 10226-f 010.09431-2202
Examination Tine(ZAtAJI) : AFTER FORGING - .
Surface Condition(EIAE) : AS SHOTED i
Magnetization Method

[ X B ¥ YOKE-AC-LONGITUDINAL 2 AEE WET-FLUORESCENT-CONT INUOUS
B Testing Equipment{ A& R HI)
ID No. (&%) Type(&4l) Mode | (22¢)  Maker (HIZtH) Due Date(R&EY)
MP5123 YOKE MPA-3 KYUNG 00 2011.04.30

Magnetic Particle(XHs)

Examination Date(Z ALAIZH)
2011.02.24 ~ 2011.03.04

4

STX/KR55EP77D4395E/2011-09-23 19:09:47(+9)

Maker (M =3 ) Color /Type( 4 at/8£f) Density(=%) Test Temp(AE25)
KYUNG DO 14-Al 0.5/100 me 10 T
Current Power (8%) | ILlumination(ZE) | Intensity(2R 2% ) |Lifting Power (Xt=f)| Demagnetzation (EX)
YES (MAX 300 A/u)
AC Max . 10 Lux Min. 2000 /ot 5.0 Kg
¥ RPPROVAL NO, : PUS-108-2003 i
| %M.T POSITION: ALL POSITION s N -y
Moyl
.j A' >
Joint(Part)No. 012 (2=)eis | Q'ty | AC. | REY. Interpretation(®J}) LOT NO
32/40 CON-ROD ROD 100EA v NO RECORDABLE INDICATION SF 74.1
SO e
A o) & ooy
O inspected by \i?
5 B%m"w‘éa'ﬁ TA t'é
Witnessed n; e W
Examined By Ll Examination (A& . 3. h. _(J
ANlE X &8 2 /W. HEo | 2 M g X 2011.03.07
[
Reviewed & Approved By Level  //| Reviewed By }
aersun  wsemowek Sty e n PV 45 3,[};71—-




ERTIFICATE S

CUSTOMER : STX Metal CO., LTD. EESTE]HCATE NO. : : 111/(1)425*02
TN T TRGETE T e RO1T04E8
CONNECTING ROD _|a/a0 - AR SPEC. EAN Dissl 6PEG) |PECISON & ACGEPT
302015008 MOSE | |Sonti besteo G ciD. prADE - Sowe |
gf{_’;f__’;ﬁ"}i‘?g‘” CLASS: |{EAT NO @ 288442 |LOT NO: SF75.2 QUANTITY : 88 PCS

POR NO : STOCK(#01~#88)#10#20#40#60#80

77 ] DIMENSION | INSPECTOR @ |RESULT :
| INSPECTION JEUNG,B-K | ‘/_\_-9'__

No|  spec. | #10] #20] #a0 | s60 ] #e0

A | 135 433,17 | +05)+0.3]+0.4]+0.4] +0.8]

B |65  +2.1.-1.1 +0.3|+0.3| +1.0|+0.7] +05

C |@tto +i2.-24 |-05|-0.9|-06|-0.8-1.0

D |84  +33.-17 |+0.6|+0.6|+0.7|0.2|+t.0

"€ | 165 +33,-17 |+0.5|+0.2]|40.9]+0.4| 100

“F |105  +24.-1.2 |+02|+0.5|+0.9]+0.4| 08
G | 268 +3.0,-1.5 +0.2| +0.5)| +0.9| +1.2| +0.7
H | (800) +3.7,-1.8 | +0.4]|+0.3|+0.8| +0.5| +0.8

[ o0 +24.-12  |-03]-05|-0.7|-0.8] 0.4
J |@250  +2.7,-1.3 | +0.3|+0.8]«0.4|+0.8| +0.9
— -
(. -
M |
N
: HARDNESS(HB)250~300 | 269 | 269 | 262 | 262 | 269
HEAT TREATMENT{DATE: 2011.03.16) i _ Prefiminary Test Reporl No.: SF 75.2-11.03.16
* QUENCHING : 860C X 150MIN. 0.Q. + TEMPERING : 580C % 255M!N. W.C. +SRA. 1500C X IBOMIN. AC. A
SURFACE & APPEARANCE INSPECTION : GOOD ’ ) MECHANICAL TEST
\ CHEMICAL COMPOSITION (%) mTc) | MPACT Y/S T/S | Etogation | Reduction | Hardness
C|lSi|Mn| P | S| Ni|Cr|wmo J N/wer N/t % Area % HB
sec | 0.38 | 015 | 0.60 |0.030|0.030] 0.25] 0.90 | 0.15 sPEC 24"
m ~0.43]~0.35] ~0.85| MAX. | MAX. | MAX. | -1.20] ~0.30] H0 asmin, | 570 MIN. |800 ~ 950 12 MIN. | 45 MIN. | 250~300
288442 | 0.39 | 0.19 | 0.71 |0.010|0.009] 0.12 | 0.9 | 0.18 V51 74,80,69 724 906 16.7 m 58.7 | 268
MELTING PROCESS: E.A.F V52 68,71,73 692 . 879 19.0 59.6 269
ANALYSIS METHOD: LADDLE ANALYSIS V53 71,83,97 689 830 15.8 57.8 274
V54 77,60,72 688 872 18.4 58.7 265
INSPECTION & TEST EQUIPMENT M,P.T: JAM-SM~1104-2502 1U.T: JAU-SM-1104-2502
NAME 1.D. NO. VALIDITY 1.SPECIFICATION : DIN EN 10228-1 1. SPECIFICATION : DIN EN 10228-3
U.T. M, 05-1766 2011.07.15 2.MAGNETIZATION : YOKE-AC-LONGITUDIAL | 2. TESTING EQUIP : USM35
IMPACT TESTER " 9612-96 2011.07.15 3.METHOD : WET,FLUORESCENT 3. TRANSDUCER TYPE: MSEB4-E , B2S-E
BRINELL HARDNESS TESTER 10-K1501 2012.01.20 4. EQUIPMENT :YOKE-MPA-3 4. TRANSDUCER :
VERNIER CALIPERS 3140127 2011.09.27 5.LIFTING POWER: 5Kg 4MHz, $10mm 2MHz, §24mm
6.DEMAGNETIZATION: YES 5. METHOD :CONTACT
7.RESULT : ACCEPT 6. RESULT : ACCEPT

WE HEREBY CERTIFY THIS MATERIAL HAS BEEN MANUFACTURED AND TESTED IN ACCORDANGE WITH THE SPECIFICATION

et e s e g e e e e,

o"‘“ir; 1, AWilnesseg Revieweg |
A hh

:55?4’3\;,1% And foura 1o comply with
leed s LLMAN Spec.

T Daten, Solfoll . U

CH/\”‘;- L AR R TR I PRV P T -
I HGWOA Sign:............ {//:'féﬁ . Af"‘ 5‘. @ ! .

_ ) T+ 1Y ASSURANCE MANAGEF
WITNESSED BY DNV SAMMI METAL PRODUCT CO., LTD.

SQI-0539-02 SAMMI METAL PRODUCT CO., LTD. TEL : 055-269-0874 FAX : 055-285-9204 £4(210X297)

'STX/KRS5EP77D4395E/2011-09-23 19:09:48(+9)
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REPORT OF ULTRASONIG EXAMINATION
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JISCORP

[JJoongAng-8ldg 4f 654-15 Sin Sa-Dong Kang Nam-KU. Seoul. Korea.
[ITEL: {02) 545-29681~3, EAX: (02)545-2964

Report No. JAU-SM~1104-2502

Page

Customer (+=FXl)

Project No. / Mame
STX ENPACO STOCK SE—
Item No. / Name - - = Par’lcmNo. / Name -
L32/40 CON ROD (ROD) -
rRv No. N-/A Revision. Operation No Applied s;e;. (2 E72) procedure No. (EAAHZ)
~ --:);g_.db_tlo(EEﬂEﬂE) : 1302019908 Rev. 0 DIN EN 10228-3 010.09431~-2202
Examination Time(ZAIAJI) : AFTER FORGED Exanination Date(2ALAIZY): 2011.04.19 ~ 2011.04.22
Surface Condition(EMAH) : AS SHOTED T Surface Roughness(ESIHE D) © Rz=MAX. 60um
_.__Equipment(gu“ probe.(lé-‘_’lsﬂ) ] -_(‘:;;.I:';Il‘:sration Block (MW HAIEH)
_I_I; No. T ___5-9?;3; Maker _--'i'ype MHz Size Ang-le Type R S/N
Type UsM35 .
Maker GE KK MB4S-E 4 ¢ 10 0 STB-Al 4653
Due Date| 2011.04.30 B2S-E 2 # 21
Screen Height Lineaity (Z&i4) £+ 5% Amplitude Control Linearity (E5&)+ 10 %
Setting Sensivity Method(ZEHIYHY) Test Temp(Al'éEE_).
Probe (8&XH Method (#%) | Standard(EEAE) Scanning (FAIEE) 15T
MB4S-B DGS-METHOD B1:20% conplant (GRNE)
B2S-E DGS-METHOD (STB-Al T25) STD.SEN + 14de OIL
¥ APPROVAL NO. : PUS-108-2009 | s
¥ U.T POSITION : ALL POSITION P e
- \/
_'Joint(Part)No. OIS (RE)8S | o'ty | ace. | reET Interpretation (HJh Remarks (4| 12)
L32/40 CON ROD(ROD) 88EA | Vv NO RECORDABLE INDICATION SF 75.2
— BETAL PRODLCTS
. .. 5 4589
O Inspected by /Z
L

Reviewed 0y

Examined By

“Wilnegsad by

Levgl Examination Da{&(/s QL )6’ f’jcq,\cyl;w :_C_Z_:;;f{. (k:r{;/g__
A B X% s,y . LEE / O[&Y ‘f/ff £ 1 g X 2011.04.25
Reviewed & Approved By ‘ Level Reviewed By
dE/sAN S M el/c. w ek IS 2 8 m DNV ([(cc/w a2z
A4 T - JISCORP-—

STX/KR56EP77D4395E/2011-09-23 19:09:49(+9)
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JISCORP

OTEL:(02) 545-2961~3, FAX: (02)545—2964

REPORT OF MAGNETIC PARTICLE EX/—\MINATION

OJoongAng-Bldg 41 654-15 Stn Sa-Dong Kang Nam-KU, Seoul, Korea.

JAM-SM-1104-2502

Report No.

PAGE 1 oF 1

Customer (£ 3 )
STX Metal CO.,
{tem No. / Name

32/40-R0D CONNEGTING ROD

LTD.

Project No. / Name
' STOCK_

Part No. / Name
N/A o

Operation No.
Rev. 0

TRV No.  N/A

- Revision
Dwg.No(Z=DiEi5) 1302019908

AFTER FORGING
AS SHOTED

 Examination Time(2 AtAID])
Sur face Condition(ﬂm"*EH)

Aoplied Spec.(22721) |Procedure No. (MA#E)
DIN EN 10228-1 010.09431-2202

JHEIN) © RZHAX. 60 L

Sur face Roughness(Z ¢l

Magnetization

Method

A& Y YOKE-AC-LONGITUDINAL 2 ALY WET*FL[!PBESCENT—CONTINUOUS ]
Testing Equipment (AIBZHI)
10 No. (Hi5) Type (& A) Model (2 &) Maker(Iilx‘Xﬂ Due Date(R& )
| wsizs | vk MPA-3 KYUNG 00 2011.04.30

Magnetic Particie( X&)

Examination Date(2 AFAIZH)
2011.04.19 ~ 2011.04 .22

®M.T POSITION: ALL POSITION

Maker (I =X ) Color /Type(M A/ & EH) Density(&=S) Test Tem(NME25)
KYUNG DO 14-AM 0.5/100 me 15C
Current Power (®2 fliumination(X&) | Intensity(BZ2S) |Lifting Power (Xt24}| Demagnetzation (EXH)
' NO (MAX. 223 Afm)
AC Max. 10 Lux Min. 2000 ¥ /cal 5.0 Kg -
¥ APPROVAL NO. : PUS-108-2009

Fd
[ =

STX/KR55EP77D4395E/2011-09-23 19:09:49(+9)

[ Joint(Part)No. OIS (SZ)®s | 'ty | AcC. | fey. Interpretat fon(E ) LOT NO
32/40 CON-ROD ROD 83EA | V NO RECORDABLE INOICATION SF 75.2
i
et oxjdrko
S “Witnessed by
Exanined By ?é/ Date of Report |20 (. 4 i$: Apucler eyl (et
N8 X o /W. HEO Hoe |28 2 2 X 2011.04.25
Reviewed & Approved B-y = Level Reviewed By D (
AE/500% o O/C M PMK i | 2 x (e WI(W Y
| @ i ]



