Inspection Item List

Project : HX-127 T-401
No. Equip. ltem Material Description Q'ty Heat No. Remark
1 HX-127 TUBE SHEET SA350 LF2 CL1 OD 650 x 60T 2 S85072
2 HX-127 BAFFLE SA516 Gr.70 OD 595 x 10T 8 SF46385
3 HX-127 2:1 ELLIP.HEAD | SA516 Gr.70N | ID 925 x Min.12T x SF50 2 WK649236
4 HX-127 2:1 ELLIP.HEAD | SA516 Gr.70N | ID 600 x Min.10T x SF50 2 SF41975
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HEAT TREATMENT REPORT

S.T:Stabilization Heat Treatment,
AC.C:Accelerated Cooled

REPORT NO HTR202409-128-001
SamBU
SAMBLU STAINLESS FORGING CO..LTD ISSUE DATE 2024/09/10
17 Hwajeorsandan S-ro 1dbeoan-g
CGangseo-gu Busan Korea T Aol A(F
Ted . 05133163241 fas . 05113163232 CUSTOMER l (T)
MATER!AL |SA350LFZCL1 HEAT 1D NO SEE BELOW
DATE OF WORK | 2024.09.03
| :
JOB NO ﬁj
SBQ2024080301 o’ r"
H/T WETHOD N \‘( \ﬁ
= L= -
HOLDING TEMP 910.0C \9\'4 \\;T
—— y = - p’
HOLDING TIME 5.5Hrs v v
COOL ING METHOD A.C \‘. \ ;“

N:Normalizing, A:Annealing, Q:Quenching, T:Tempering, S: Solution, P: P%’tHT Slmulatlon S.R: Stress Relleved
A.C:Air Cooled, F.C:Furnace Cooled, W.C:Water Cooled, 0.C*
/

r‘ﬂ‘ oled,

HEATING CYCLE ‘

~ Description

e\
: -
‘ N ,.‘A \\
910.0C \

00650+760
00760+ 10600+T90

* Remark

2EA

885072
2EA 885072
[reviewco 8y

WITNESSED BY O

A202408-315-001
A202408-315-002

REVIEWED BY [ ]
WITNESSED BY[ |

[ Surveyor

sFAHAMEH

Eng. & Ind. Co.

Witnessed O
- Reviewed &
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L i o = Report No.: BK - PMS - U - 241015 - 01

e R I i

LS E N . ) . "‘_"‘

ZEEREUltrasonic Examination Report | page no I OF 1
Owner/Customer (F2F/12) Project Name (3Ald) Project No. (SAHH &)

Pioneer Manufacturing & Supply Co., Ltd.

HX127

T-401

item Name (X Ed)

Code(t2)) : ASME SA388

Procedure (& XIA{)

SEE BELOW ASME SEC.VIII DIV.2 PARA, 3.34. NEP{BK)-UT-ASME-001 Rev.1

ltern No. (M Z& &) Drawing No. (= H ¥ &) Test Time (& AMAIZ1)

SEE BELOW _ N /A B W After H.T [ 1Before H.T ]
Material (i &) Surface Condition (I AHel) Couplant(Z ol &)

SEE REMARK - B BAs Rough Machined (#4hJAs Welded | mOi2 <) COwater(2) CICMC

Maker (X|Z= A} :GE Test Method Mode (& Atat) Test Mode (Zel)

Mode!l (2 9) : USN 60 @i Straight Beam({==2])BAngle Beam(At2}) | M &% (Contact) I+ & & (immerse)
Control No. (2|2 &) « £-20039 Standard Block(E ZA g ) Reference Block (S/No.) (CHu|AlEH)
Due Date. (REYAN : 15. Aug. 2025. WiW-V1(S/No.B10265) [ISTB-A1(SS) |MBack Reference Method M60°V Notch |

Equipment Calibration (&H| @)

ASTM E317 FIG1BLOCK (S/No.:21-1334)

Straight Beam Standard Sensitivity
: Back Reference Method (B1: __ 80 %)

Straight Beam Scanning Sensitivity Level
+6_dB Above The Primary Ref' Level

Equipment Linearity (B8] Z M M)

Angle Beam Standard Sensitivity

Angle Beam Scanning Sensitivity Level

A.C.L within £10%/ S.H.L within +5% FSH | : 60° V Notch (DAC: _100 %) B 6 dB Above The DAC Level
Type Angle Frequency Size Type Angle Fregquency Size
L Yz Foi =¥l Hel nHAE Fulg 37|
Transducer
TKS2.25CFN M
0° 2.25Mt (%73 ° M
B} & X} (NCGA130) - ) B
e 45° 1 M | 20x22 mm ° M
+UT Condition
Sketch oo 5 0°
EXAMINATION AREA % N (R I, ' 7 I
. P "“ T
: ENTIRE VOLUME 1 ] | A e
™ ob 4
o 4
Identification No. &I & Q.TY— Accept| Reject Interpretation Remark
{Part No./ ltem / Size) T 2| A | 2EA mH {(Heat No.) )Material)
1| A TUBESHEET %EA | V NO RECORDABLE INDICATION | S85072 / SA350LF2CL.1
2 | “Ghrat x 10600 % SoT 2EA |V ) N |s85072 / SA350LF2CL.1
T “
3 | “Bhieo x ID6do x S0t A |V e . S98358 / SA266 Gr.2N
MITNESSED 8Y O .
4 | 6570 x 10600 x 657 IBA |V E = e S98858 | SA266 Gr2N
£ B e =
T 1 -BLANK-
- — -‘ $i .l_ﬁl
] 5. N KT o
SKETCH ON LINE, IF NECESSARY OR [JATTACHED T2A| AlMotol A SIAHLE £ S8 2.
\ Date of Examination A X} Customer QA Manager
Examined by ol o1l M — LEVEL Oct. 15, 2024.
Al 8 x| LS L ] Date of Report S A X} 1 o
o - 1 Oct. 15 2021L |
{1 Witnessed by CIBITNESSEDBY
AL1FAM| LEVEL e & A PMS l%@;mhqy
P J M ng : il |C] Reviewed by Q.A
4 & X =

KMIIBRWB ) )'«xﬁl

Korea Machinery Inspection E&C CO., LTD.

EL : 051-294-0885 FAX @ 051-294-0886
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23.80

2024-10-30
SA350 LF2CL1
OD 650 x 60T

A

~ TAP FOR TIE-ROD
(SEE DETAIL "A")

~No.6 - M10

e 6lo|

i
ol
A

 INet ve)

7, v
: VAL

]
/15/36{3/<r

TUBE HOLE DETAIL

N0.376 - $19.3
TUBE HOLE
[=]
©
o™
——
|
[l
©
N

o.-
o
~
o-
o
~

Date
Size

/

Dwg. No.
Material
Hole Pitch

273,8

95,3

. | ..
e =Ly Lo
| 1~ ;oomowomﬂmomomo

AR 02056 41%6 %6,%6)%0)

TAP FOR EYE BOLT
(SEE DETAIL "B")

“~No.2 - 1"x8UNC

* 5030508060 | GROROROR03
\\ ORCACROAD | ORORDROROR & \———
OROROXO=0 ORO~OR0R0 .

35,

DIMENSION CHECK SHEET
19.30 * 0°
2738

#1
2EA

HX-127

—— ||_“_

1) TUBE SHEET

Title
Equipment No.
Part No.
Q'ty
Hole Size

' |
o | OO~ ~O~OAO~OAD -~
0RL0R0RR0|[0RcC0R0R0 =
3 i 086508050 | 0302030808 e——rt ™
A O~OXORO=0ORORO=0OR0
Q0R020R0%0 16202262
0503050503 [1503030:30s
JOR080R030[I980E0R080
o %50 % Vel |6 %o %e e
Q @omomo__ )
Qoe e ;
p>”
< vﬂ/ \
PO P
AN
|
ﬂk Q
|

Reviewed by :
Prepared by :
PMS CO., LTD

Approved by :

<

376 / CHECKED HOLES : 40

O FARANEN

TUBE HOLE PITCH
Witnessed

- Reviewed

Witnessed / Reviewed by

TOTAL HOLES :




DIMENSION CHECK SHEET

Hole Size 219.30 * *0° Hole Pitch A 2380
1 2
No.
1ROW [2ROW |1 ROW |2 ROW

1 19.30 | 19.30 | 19.30 | 19.30

2 19.30 | 19.30 | 19.31 | 19.30

3 19.30 | 19.30 | 19.30 | 19.30

4 19.30 | 1930 | 19.30 | 19.30

5 19.30 | 1931 | 19.30 | 19.30

6 19.31 | 1930 | 19.30 | 19.30

7 19.30 | 19.30 | 19.30 | 19.30

8 19.30 | 19.30 | 19.30 | 19.30

9 19.30 | 19.30 | 19.30 | 19.30

10 19.30 | 19.30 | 1930 | 19.30

11 19.30 | 19.30 | 19.30 | 19.30

12 19.30 | 19.30 | 1930 | 19.31

13 19.30 | 19.30 | 19.30 | 19.30

14 19.30 | 19.30 | 19.30 | 19.30

15 19.30 | 1931 | 19.30 | 19.30

16 19.30 | 19.30 | 19.30 | 19.30

17 19.30 | 19.30 | 19.31 | 19.30 I A
18 19.30 | 19.30 | 19.30 | 19.30 [ wlressco {17 ]
19 19.30 | 19.30 | 19.30 | 19.30 AR
20 1930 | 19.30 | 1930 | 1930 7 i |
21 il [
22

23

24

25

26

27

28

29

30

31

32

33

34

35

FAHAMEH PMS CO., LTD
) Eng. & Ind. Co.
Witnessed O

- Reviewed &
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DIMENSION CHECK SHEET

ltem 11) BAFFLE Date 2024-10-28
Equipment No. HX-127 Dwg. No.
Part No. #3 Material SA516 Gr.70
Q'ty 8 EA Size 0OD595.2 x 10T
: +0.3 :
Hole Size ©19.84 0 Hole Pitch AN 23.80
5476 (£4.6) ( Qo 6- B1t)
180,6 (/90.6) ~No.6 - #11
/| TIE-ROD HOLE

No.376 - 019.84
TUBE HOLE
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TUBE HOLE
PITCH DETAIL HOLE DETAILS
Witnessed / Reviewed by Approved by : W
Reviewed by :
Prepared by :
— &< FAHAMEH : -
y Eng. & Ind. Co. Pioneer Manufacturing & Supply
Witnessed O
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TAEHEUNG HEAVY INDUSTRIES CO., Ltd. #1‘53-;35'—;5,1 Songjeong-Dong Gangseo-Gu, Busan, Korea ¥ <
’ — |

O o1 & 2 Ml M HT DATE | 2024. 10. 23,
e HEAT TREATMENT RECORD |RecorD NO| TH-241023-01
FE T 4a4ddFF:

CUSTOMER: PM.S Co., LTD. KIND OF THERMO COUPLE : K-TYPE
3 A} ©: 2% 7124 (TEMP RECORD)

PROJECT NAME: N/A 2AME (CERTIFICATE NO): UT24T-42538
FA 5 gxt (THERMO COUPLE)

PJT NO: HX-127 UT24T-42528 ~ UT24T-42535

®E 2 4 7) 2 4 4 (FURNACE SIZE)

PART NAME: 2:1 ELLIP HEAD 5.0m(H)x8 5m(L)x4.7m(W)

A A 7t 9.

MATERIAL: SA516-70N HEAT SOURCE: Gas

dAE FH: JNER &%

TYPE OF HEAT: STRESS RELIEF CHART SPEED: 25mm/hr

28 X 2| = 24 (HEAT TREATMENT CONDITION)

x A LIPX 2= ANl =g 25 [
. . No ITEM NO SIZE Q,TY
Condition Required Actual
FYd e
D J_ H Max 425 T 300 ¢C 1 HX-127 Min.10T*ID600 | 2EA
Loading Temp.
71 € &
© ]- = Max 220 C/hr 170 C/hr 2 HX-127 Min.12T=*ID925 | 2EA
Heating Rate |
[ X _19__ E
® T ! 625:25 T 620-642 C
Holding Temp.
& =] Al 7T
@ N ] _] Min 60 min 90 min
Holding Time
[«] . = | S I
@ Lg il Max 280 C/hr 150 C/hr t |
Cooling Rate je= |
®x2ex g |
M 425 C 200 TC ;";"‘ 1
Unloading Temp. . = '
GEEREE TR P =i
L Max 83 € 20 T
arialion in Temp.
Healing and cooling.
©)
@
@ ®
phis [SHTEDE
@ @ . LRI YIENLUDT
/ \ QA g‘W
4 A ‘ % ol =} REMARKS:
|(Prepared By): HS.LEE (Approved By): CM.YOU Temp Recorder. 1"hermocouple expiry date : 2025, 04. 18,
T FAHAMEH B B 8 d A4(210+297mm)
¥ Eng. & Ind. Co.
Witnessed O

~ Reviewed &
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'Magnetlc Particle Examination Report

M

Page No. : 1

Report No.: BK - PMS - U - 241028 - 01

OF 1

Owner/Customer (F23/22) Project Name (-_‘-‘A}‘?é) Project No. (BAHH Z)
| Pioneer Manufacturing & Supply Co., Lid. i PV120 ) S
ltem Name (X ) Code (&) ASTM A275 Procedure (& ApAf)
| 2:1 ELLIP HEAD | ASME $A788 S18 IN/A
ltem No. (M E¥l35) Drawing No. (THH %) | | Test Time (2 AkAI71)
| SEE BELOW | P24050-£0000-06H Rev.0 | IAfter Forming
Material (X&) Test Block (EHIAE EE) Surface Condition (3™ AMel)
SA516 Gr.70N HPie indicator (ASTM A 275) WAs Machined  [JAs Grinded
[ - - MiLifing Block (Over 18Kg) (S/No.MP19706) | (JAs Welded ~ [J -
Yoke Equipment Magnetlzatlon ageﬁgg ?:fiel o | Magnstic lluminance Black Light(=t2} &)
(232 ) | Technique (&) (xg;g} ze) | Particle (X2, 3F) |Meter (ZEH) Owith(A+)
CAC(ZE) : 10 Lbs, | Brand — WWithout(0] AHE)
WOC(E &) - 40 Lbs. B Yoke B Longitudinal | * GS Che.m Co., Lid. SN : é30507627 Brand : N / A
Brand  Kyung-Do (2ad) (dd g At a) I\BAotdﬁl I\To. N “'X'; 4%;18%, Model : 13304 |Model : N/ A
Model No. MP-A2D O F;Oé cu) ! gr%ﬂ:;ﬂ) SICHRED = Du%0 gite; s ;zﬁ;n;lo Nr\; i A
Serial No. MP5746 . = Dry(z4 A1) g tles £O g
Szziing 3 ~50n 1 Caoil {C] Both g Wrgt(é;ll ) llljtimlnatlon- Due date : N /A
Due date 2025, 03. 30, (ZYH) (=) B Visible(t| & ) (d-l\%‘ni)ﬂoo Lux | Demagnetization (EtX})
[ o o e B B | O Fluorescent(® &) " | O Yes M No
Temp Meter Brand : TES Model No : 230607462 Test Temp .
(2£4) Model : 1300 Due Date : 2024.12. 27 | (W% E® 2%) | WAmbient [3 Elev
Sketch

EXAMINATION AREA
: Only Knuckie Zone(Out Side & In Side) & Bevel Part

Identification No. &9ItH& '

— -

Q.T? }Accept Reject Interpretation Remark b 11
_(Equi. No/ Part No. / Size) T BH | E¥Y| 0 3 e _
(HX127) |
1__ ID600 X 10Min.T x SF50 B _Zi_v_ B _ACCEPTABLE - - -
HX127) "
2| 10925 x 12MinT x SF50 AV B . N .
' ' -BLANK-
———— = { ) B m— — — TR
| Mg [T
e N | | . RN
Q.A z
l _,zh//

doto] AHX|SIHY E= MU

O SKETCH ON DOT LINE, IF NECESSARY OR [] ATTACHED. E 24| &4

B N [ |pate of Examination AR -
Examined by | of ol & ~ — LEVEL Oct. 28, 2024, e Manager
Al x}| I M iﬁ 0 |pae o Report £3AM U’ i
——— e \\-_'_ = = < | = i Qct'__zi 2024 e _i . il
I [_—J V:J/nnegisled b{ 4}/’ [
ADD@L‘FAW P LEVEL 7S M. __J -
2 Eng-8 Ind. 5K I [] Reviewed by
Witnessed O, 4 & X

kviBReviewe - Korea Machinery Inspection E&C CO., LTD. TEL : 051-294-0885 FAX : 051-294-0886



INSPECTION REPORT FOR HEAD PLATE

CUSTOMER PMS CO., LTD. PROJECT NAME HX-127
ITEM NAME HEAD P/O No. PMS-24-050 CODE ASME Sect. VIL Div. 1(2023Ed.)
iﬁ’%‘gg COLD HEADTYPE | 2:1ELLIP | INSPECTION DATE 18-Oct-24
MA;{)EE%IAL SA516 GL70N | QUANTITY 2EA DWG NO.
SKETCH . Unit : mm
DETAIL OF BEVEL SKETCH OF HEAD PLATE

—>| |<—>is|<— || i oD

| jze]y =
&
/ H
8
t4 =
)

Esl:

i

C ) (0) ( {T.L to W.L: 50 mm)
i Actual Dimension
Description PeSIgfl Tolerance Mark
Dimension HEAD HEAD
Inside Diameter Max-Min= di a2 d3 4 | a 7 a3 | @
925 1% of Nominal 1D
(Roundness) 1D 0 +1 +2 0 0 -3 -1 +1
Circumference 2906 nIL.D 2907 2905
Height 281 0~+1.25% X 1D H 287 288
A C E G A C E G
Min.
tl 14.8 14.6 14.2 14.9 14.6 14.7 14.4 14.6
Thickness 14 2 13.9 13.8 13.6 13.8 13.9 13.9 13.7 13.9
12 3 132 13.2 13.0 13.2 13.2 13.2 13.2 13.2
t4 13.3 13.0 13.2 13.3 13.2 13.3 13.2 12.9
9 N X X1 X X1
Shape R= 837 +1.25/:: of ID
0.625%0f ID | A g GOOD GOOD GOOD GOOD
deviation r= 160 Small Radious>r | C.G GOOD GOOD GOOD GOOD
8=2 1 S 1 1
Bevel Angle O1= - o1 N/A N/A
02=25° +2.5° 02 GOOD GOOD
Plate No.
Judgment ACCEPTABLE ACCEPTABLE
We hereby certify that above heads made by cold forming meet ¥
all requirement of UG79(d) of ASME Sect.VIIDiv.1 and heat T T | %
treatment is [] not performed. [ performed APP ROVE;DL_EY v S.J.PARK
CIRTNESSHDBY g |
PMS = ' |
VAL ERTIRY : “Ypto
WITNESSED BY Q.A TDJ_Fi_Y_ ] ' Y. S. PARK
FAHAMEH
7 Eng. & Ind, Co.
Witnessed O SUNG WON-STEE CO.,LTD.

-~ Reviewed &



INSPECTION REPORT FOR HEAD PLATE

CUSTOMER PMS CO., LTD. PROJECT NAME HX-127
ITEM NAME HEAD P/ONo. | PMS-24-050 CODE ASME Sect. VII, Div. 1(2023Ed.)
FORMING .
i COLD HEADTYPE | 21ELLIP | INSPECTION DATE 18-Oct-24
M’A‘SII;%I({ZIAL SA516 Gr.70N | QUANTITY 2EA DWG NO.
SKETCH Unit : mm
DETAIL OF BEVEL SKETCH OF HEAD PLATE

—L>| |-i—>|5'4— i>| |<— > oD

61 2 o1 2 1D >
s &
H
@ =Y
1 X=
)

Ral:

Tl
nlw

C ) (0) ( {TL to WL: 50 mm)
; Actual Dimension
Description .Des1gf1 Tolerance Mark
Dimension HEAD HEAD
Inside Diameter Max-Min= dl a2 a3 d4 d1 a2 a3 d4
600 1% of Nominal LD
(Roundness) 1D 0 -1 -1 0 +1 +2 -1 0
Circumference 1885 nl1D 1884 1885
Height 200 0+125%X1D| H 205 208
A C E G A C E G
Min.
tl 14.3 14.1 14.2 14.6 14.8 14.9 14.3 14.8
Thickness 12 2 12.6 12.8 12.8 12.8 13.0 12.9 12.8 12.9
10 13 12.3 12.1 12.3 12.2 12.3 12.4 12.2 12.3
t4 12.3 12.1 12.0 12.1 12.1 12.0 12.2 12.0

o -~ X X1 X X1
Shape R= 543 +1.25/z of ID
0.625%0f ID | A g GOOD GOOD GOOD GOOD
deviation r= 104 Small Radious>r | C.G GOOD GOOD GOOD GOOD
=2 +1 S 1 1
Bevel Angle O1= - 01 N/A N/A
02=25° +2.5° 02 GOOD GOOD
Plate No.
Judgment ACCEPTABLE ACCEPTABLE
We hereby certify that above heads made by cold forming meet -
all requirement of UG79(d) of ASME Sect.VIIDiv.1 and heat gz" DBy | %
treatment is [] not performed. [J performed APPROVED‘BY L’__! S.J. PARK
TSSO ' l
PMS
VI ﬂ}/ | Pt
FAHAMEH
7 Eng. & Ind, Co.
Witnessed [ SUNG WON-STEE CO.,.LTD.

- Reviewed &
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Calibration Ce r*‘"rf“ ate

Q & Q Corporatlon

58, Hwajeonsandan 3-ro, Gangseo-gu, Busan, Korea \S G (o' Jﬁ -
Tel : 051-292-0395, Fax : 051-292-0397 Page (1)of (2) e

Certificate No : Q2403326-106-001 s

1. Client

Name : P.M.S Co.,, LTD

Address : 296, Dae Dong-Ro, Sasang-Gu, Busan, Korea
2. Calibration Subject

Description : Inside/Outside Caliper(Digital type) .

Manufacturer & Type : Mitutoyo / (0 ~ 300) mm, 0.01 mm FMEVIEWED _ II
|
|
|

Serial Number : 0023118
3. Date of Calibration : 12. Apr. 2024
4. Environment
Temperature : (20.7 = 0.1) °C Humidity : (48 +2) % R.H.
Location : » Permanent Calibration Lab o Mobile Lab o On Site Calibration
[ Address : 58, Hwajeonsandan 3-ro, Gangseo-gu, Busan, Korea)

5. Traceability
Calibration method and/or brief description
The above instrument has been calibrated according to the calibration instruction of Inside/Outside Calipers
(QECI - LE601) using the below standard instrument which is established a traceability to National Metrology Institute.

List of used standards/specifications

Description Manufacturer and Model | I\;v’u‘:nnl:ler E;tiﬁitﬁ :i:rf ?;1)?;2:;
Caliper Checker | Mitutoyo, 660 mm 559 18.8ep.206.  Q&QCorp.
SuficePlate | Kumsung, (1000 x750)mm | 260919 | 21Jan.2025. | Q&QComp.
Surface Thermometer | TES, 1300 990407368 | 29.Jun.2024.  Q&QCorp.

6. Calibration result : Refer to the attached Calibration Result.
7. Measurement uncertainty : Refer to the attached Calibration Result.

I Approved by
Affirmation | Measurements performed by Title : Technical Manager%
Name : Hyung Kyu Kim (si Name : Myeon Keol Kim (sigiature)

The above certificate of calibration is the accredited calibration items by Korea Laboratory Accreditation

Scheme, which signed the ILAC-MRA.
15. Apr. 2024.

Q& | mﬁg\@ﬂmm

Accredited by KOLAS , Rep ﬁﬂ@mA

(NOTE) If any significant instability or other adverse factor(overload, temperature, humidity etc. ﬁ@%ﬁﬁbefme
during or after calibration, and is hkely to affect the validity of the calibration.

"*.(210 % 297) mm

QEsR-001-1 (Rev, 3) s T
FAHAMEH . M v c s
Eng. & Ind. Co. verify No.454458123126- SN s’

Witnessed O

- Reviewed &



Calibration Result

Q & Q Corporation

' Certificate No : Q2403326-106-001 , -
| ( T T
58, Hwajeonsandan 3-ro, Gangseo-gu, Busan, Korea ' . (o ‘ A

o, HQLa> 5
Tel : 051-292-0395, Fax : 051-202-0397 Page(2)of (2) | N

* Manufacturer : Mitutoyo
* Model Name : (0 ~ 300) mm, 0.01 mm
* Serial number : 0023118

w Inside/Outside Caliper(Digital type) Calibration

Graduation value Correction value (mm)
(mm) ‘ Outside | Intside
0 Y )
20 -0.01 0.00
50 -0.01 0.00
100 0.00 0.00
150 0.00 -0.01
200 0.00 -0.01
300 -0.01 -0.02

Measurement uncertainty : 0.01 mm
( Coverage probability of approximately 95%, ¥ =2)

¥ The calibration value is obtained by adding the correction value to the graduation value.
The end.

* The recommended calibration interval is 12 month according to the KOLAS guide (KOLAS-G-008).

QE-R-002-1 (Rev, 3) ", .. .+ (210 % 297) mm
FAHAMEH 2 e

i Eng. & Ind. Co.

Witnessed O

- Reviewed &




'S 12 Raavin " ; & goe
wall

pration Ce _“Er'ﬂw,dw

.,
ﬁL—-,-?

=i o

& Q Cor i :

Q & Q Corporation Certificate No : Q2407384-106-002

58, Hwajeonsandan 3-ro, Gangseo-gu, Busan, Korea | >
Tel : 051-292-0395, Fax : 051-292-0397 Page (1)of (2) '
1. Client

Name : P.M.S Co., LTD
Address : 296, Dae Dong-Ro, Sasang-Gu, Busan, Korea
2. Calibration Subject FEfevicweD o |
Description : Inside/Outside Caliper { e ‘
Manufacturer & Type : YI /(0 ~ 1 000) mm, 0.05 mm | 'i
Serial Number : 15071701 BT
3. Date of Calibration : 13. Avg. 2024 S
4. Environment
Temperature : (20.7 £ 0.1) °C Humidity : (48 +2) % R.H.
Location : » Permanent Calibration Lab 0 Mobile Lab o On Site Calibration

cart ghakiorea com: 6080

[ Address : 58, Hwajeonsandan 3-ro, Gangseo-gu, Busan, Korea]

Calibration method and/or brief description
The above instrument has been calibrated according to the calibration instruction of Inside/Outside Calipers
(QECI - LE601) using the below standard instrument which is established a traceability to National Metrology Institute.

List of used standards/specifications

Description ’Manufacturer and Model NS:;;I | The due date Of[ Calitest o

er |next calibration’ __laboratory

Gauge Block ' Mltutoyo (0 5~ 100) mm . 1403078 20. Oct. 2026. Q & Q Corp.

Long Gauge Block i1 Mltutoyo, (125 500) mm ' 1202813 [ 17. Nov. 2026. Q & Q Corp.
Long Gauge. Block | None, (600 ~1 000) mm | 2013 "12. Jun. 2026. KRISS

Gauge Block Accessory N/A, None None | 12, Oct. 2026, KTL
Surface Plate ] Kumsung, (1 000 x 750) mm"| 260919 21.Jan.2025. Q& QCorp.
Surface Thermometer | TES, 1300 000407368 | 28.Jun.2025.  Q&QCorp.

6. Calibration result : Refer to the attached Calibration Result.
7. Measurement uncertainty : Refer to the attached Calibration Result.
. | Approved by
Affirmation | Measurements performed by | Title : Technical Manager - 3 L 23
Name : Hyung Kyu Kim (si 2) Name : Myeon Keol Kim _* (s1gnature)
The above certificate of calibration is the accredited calibration items by Korea Laboratory Accreditation

Scheme, which signed the ILAC-MRA.

13. Aug. 2024.

Q & ;Q @rﬁpﬂ tion

Accredited by KOLAS, Repn.L‘mT%‘ﬁKQ% EA

(NOTE) If any significant instability or other adverse factor(overload, temperature, humidity etchﬁm"imiseif before,
| dunng or after calibration, and is likely to affect the valldlty of the cahbratlon

Witnessed O
- Reviewed &

N '-;‘(721_0 % 297) mm

verify No.44800171195'85




Cfcﬁ}i_b{dﬁ()ﬁ Result

Q & Q Corporation

y REvIT
Certificate No : Q2407384-106-002 ! ) _’_..—-" - 5
58, Hwajeonsandan 3-ro, Gangseo-gu, Busan, Korea l ' L\t - r.'\‘!‘_z_( 4 ,
Tel : 051-292-0395, Fax : 051-292-0397 Page (2)of (2) R e

* Manufacturer : YJ
* Model Name : (0 ~ 1 000) mm, 0.05 mm
* Serial number : 1L15071701

» Inside/Outside Caliper Calibration

Graduation value Correction value (mm)
(mm) Outside Intside

0 -0.40 )
100 | -0.40 -0.20
200 ‘ -0.40 0.20
300 -0.40 -0.20
400 | -0.40 -0.20
500 -0.40 -0.20
600 | -0.40 -0.20
700 | -0.40 | 020
800 -0.40 -0.20
900 ; -0.40 l .20
1000 -0.40 -0.20

Measurement uncertainty : 0.03 mm

( Coverage probability of approximately 95 %, k =2)

% The calibration value is obtained by adding the correction value to the graduation value.
The end.

| * The recommended calibration interval is 12 month accc_m!ing to the KOLAS guide (KOLAS-G-008).

~FFAHAMEHN . 3 : : : .2 (210 X 297) mm
F Eng. & Ind. Co. “ee . “ae o
Witnessed O

- Reviewed &
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( ‘Fhﬂﬂ@i on 1 Certificate

— o

| Q&QCorporatlon - |

Certificate No : Q2403326-106-003

58, Hwajeonsandan 3-ro, Gangseo-gu, Busan, Korea
Tel : 051-202-0395, Fax ; 051-292-0397 I Page (1)of (2)

. ROLA
.l

1. Client
Name : P.M.S Co., LTD
Address : 296, Dae Dong-Ro, Sasang-Gu, Busan, Korea
2. Calibration Subject
Description : Cylinder Gauge
Manufacturer & Type : Mitutoyo , (18 ~ 35) mm, 0.01 mm
Serial Number : 2150402
3. Date of Calibration : 12. Apr. 2024.
4. Environment
Temperature : (20.7 £ 0.1) °C Humidity : (48 £ 2) % R.H.
Location : = Permanent Calibration Lab o Mobile Lab o On Site Calibration

cart.qrakorea.corn:8090

[ Address : 58, Hwajeonsandan 3-ro, Gangseo-gu, Busan, Korea]
3. Traceability
Calibration method and/or brief description
The above instrument has been calibrated according to the calibration instruction of Cylinder Gauges (QECI - LE603)
using the below standard instrument which is established a traceability to National Metrology Institute.

List of used standards/specifications

Serial  The due date of  Calibration
b L Number next calibration  laboratory
Dial Gauge Tester Mltutoyo (025 mm, 0001 mm 200489 | 18. Aug. 2025. = Q& Q Corp.

Surface Thermometer I TES, 1300 | 990407368 | 29. Jun.2024. Q & Q Corp.

: ! |
Description -Manufacturer and Model

6. Calibration result : Refer to the attached Calibration Result.
7. Measurement uncertainty : Refer to the attached Calibration Result.

! Approved by
Affirmation = Measurements performed by " Title : Technical Manager _ ff m@:ﬂ
Name : Hyung Kyu Kim (s#&fo#8) Name : Myeon Keol Kim /4signzutt)

The above certificate of calibration is the accredited calibration items by Korea Laboratory Accreditation
Scheme, which signed the ILAC-MRA.

.l’./ P |
} | 15. Apr. 2024,

/JZ,;/_ "l Q & '_Q;_.,{E_uﬂg ation

—— Accredited by KOLAS , Rep ||c‘ iﬁ“ REA

R
(NOTE) If any significant instability or other adverse factor(overload, temperature, humidity et%.-} E&ymmgiflf before,
during or after calibration, and is likely to affect the validity of the calibration. (il el l-—-—’

QE_R_OO]._]. (RQV. 3) . ] n. : . . .e .(2 10 X 297) mm
‘Z‘,‘;,‘_“.“"’., m‘ verify No.096707674728 * : .
Witnessed O

-~ Reviewed &



Calibration I(ew]i

Q & Q Corporatlon Certificate No : Q2403326-106-003 P _
58, Hwajeonsandan 3-ro, Gangseo-gu, Busan, Korea ":: g (o _{_ _[*____;.,,
Tel : 051-202-0395, Faxgs: osg11f292-0397 [ Page (2)of (2) \H“‘_’E'%* s
Dia] Gauge i Cylinder Gauge
Manufacturer | Model Name = Serial number  Manufacturer Model Name | Serial number
Mitutoyo (0 ~10) mm QWBI117 Mitutoyo (18 ~35) mm 2150402

1. Dial Gauge Calibration

Graduation value Correction value (um)
(mm) ' Forward ‘Backward
0.0 ' o 0
0.1 0 0
0.2 0 0
0.3 0 0
0.4 l 4 ‘ 4
0.5 I 0 0
2.0 ' 0 0
4.0 -2 -2
6.0 0 0
8.0 -2 -2
10.0 0 0

Measurement uncertainty : 1.5 pm ( Coverage probability of approximately 95 %, k =2)
2. Cylinder Gauge Calibration

Graduation value Correction value
Jom) (m)
2.0 0 | LA
2.1 0 f'— -
2.2 0
23 | 0 /F")/
24 0 —
2.5 -2
2.6 0
2.7 -2
2.8 -2
29 -2
3.0 2

Measurement uncertainty : 1.5 pm ( Coverage probability of approximately 95 %, k=2)
* Technical Note:
The above calibtation results are obtained by mounting the Cylinder Gauge when the needle of the
Dial Gauge indicates 1.9 mm, and setting it to 0 when the needle indicates 2 mm. The end.

| * The recommended calibration interval is 12 month accordmg to the KOLAS gmde (KOLAS-G-008).

SR- om 3) s ;e * 4210 % 297) mm
mauu *e - [ ] 'R 3 -
Witnessed O

- Reviewed &




CALIBRATION CERTIFICATE

. -);,1\(;.&:.‘1_ ACChE
Q & Q Corporation | Certificate No : Q2403326-105-005 | /" X
58, Hwajeonsandan 3-ro, Gangseo-gu, Busan, Korea! i\ :
Tel : 051-292-0395, Fax : 051-292-0397 page (1)of(2)
1. Client

Name : P.M.S Co.,, LTD
Adress : 296, Dae Dong-Ro, Sasang-Gu, Busan, Korea
2. Calibration Subject
Description : Stylus type roughness tester
Manufacturer and Model Name : Mitutoyo, $J-210
Serial Number : 200741305
3. Date of Calibration 12. Apr. 2024.
4. Environment

carl.qrgkorea com: 8060

Temperature : (20.7=0.1) °C Humidity : (47+2)% R.H.
Location : = Permanent Calibration Lab 0 Mobile Lab o On Site Calibration
[ Address : 58, Hwajeonsandan 3-ro, Gangseo-gu, Busan, Korea]

5. Traceability

Calibration method and/or brief description
The above Calibration object has been calibrated according to the Q&Q's calibration method for
Stylus type roughness tester(QECI-SR517) with below Standards having traceability to National

Measurement Institute (KRISS).
List of used standards / specifications

Descripti Manufacturer and SerialNumb The due date of next Calibration
escription Model | erialNumber c qlibraﬁo_n__l_  Iaboratory
. Mitutoyo, Ra 2.94 pm, ‘
Roughness standard specimen Rmax 9.3 jm 332260804 28. Jun. 2025. Q&Q Corp |
Surface Thermometer | TES, 1300 | 990407368 29. Jun. 2024. | Q&Q Corp.

6. Calibration result : Refer to the attached Calibration Result
7. Measurement uncertainty : Refer to the attached Calibration Result

| Approved by
|
affirmation Measurements performed by © Title : Technical Cal. Manager
' Name : Kwang Woo Son  (signatusesT Name : Myeon Keol Kim (signﬁ’é)a%

The above calibration certificate is the accredited calibration items by Korea
Laboratory Accreditation Scheme, which signed the ILAC - MRA

Tarevicwon by
WITNESSED BY )|

oy, ot

15. Apr. 2024,

]
, Lo
(NOTE) If any significant instability or other adverse factor(overload, temperature, humnd;@agﬁ

manifests itslef before, durine or after calibration, and is likely to affect the validity of the calibration
QE-R-001-1 (Rev. 3) A T T (210 x 297) mm
@ '?;,"4‘.‘5'.' verify N0.999218626836 - Teee
Witnessed O

- Reviewed &




CALIBRATION RESULT

Q & Q Corporation

FF ACTREB’T,(;;
Certificate No : Q2403326-105-005 e
[ < el -:-tf_.'j_j‘_
58, Hwajeonsadan 3-ro, Gangseo-gu, Busan, Korea 5 yof(a \E:i‘ ( = _f. J_i_:_;-.: _
Tel :051:292-0395, Fax :051292-0397 | page(2)of(2) S
* Manufacturer ; Mitutoyo
* Model Name : SJ-210
* Serial Number : 200741305
1. Calibration Condition
* Probe Radius : 5 pum
* Length of Measurement : 12,5 mm
*Cutoff : 2.5mm
* Filter : Gaussian
2. Calibration Result
Roughness L
Standard I““’,‘:l““” Deviation Uncertainty
RSt value ue (pm) (CL = 95%)
(um) (pm)
Ra 2.865 2934 0.069 0140 pm (k=2)
Rz 9.030 9.228 0.198 0459 pm (k=2)
S i
Rsm 99.798 109.9 | 10.102 [ 1.702 ym (k=2)
|
The end.

* The recommended calibration interval is 24 month according to the KOLAS guide (KOLAS-G-008).

RGYFAHAMEN
7 Eng. & Ind. Co.

Witnessed O
- Reviewed &

.t (210x297ymm

. e L]



CALIBRATION CERTIFICATE =

g
oot IU/'

CALITECH CO, LTD Certificate No : C23679-1 ‘\\\%_.///

67, Hwajeonsandan 2~ro, Gangseo~gu, Busan, Korea

051)973~3839, Fax : 051)973~3841

e
Page (1) of (2) "/,//;?\\

1. Client
Name : SUNG WON ~-STEE CO..LTD
Address @ #7, Noksansandan 262-ro h%beon-gil, Gangseo-Gu, Busan, Korea.

2. Calibration Subject i
Description @ Ultrasonic thickness gauges Wﬁg;i"!ﬁ'ﬁ,f&
Manufacturer and Model Name : AND, AD3253
Serial Number @ K1401988 —

3. Date of Calibration 13. Dec. 2023, ﬁ@

4. Environment conditions

Temperature : (20.0 £ 0.2) T Humidity : (12 £ 2) % R.H.

oy 1, LS

Location : M Permanent Calibration Lab [} Mobile Lab On Site Calibration
(Address : 67. Hwajeonsandan 2-ro, Gangseo-gu, Busan, Korea)
5. Traceability
Calibration method and/or brief description
‘The above Calibration object has been calibrated according 10 the CALITECH s calibration method for
Ultrasonic thickness gauges(CTCI-10234) with below Standards having traceability to National
Measurement Institute (KRISS).

List of used standards / specifications

. The due date e .
. Serial Calibration
Descriplion Manufacturer and Model of next
Number ! A laboralory
Calibration
Ultrasonic test blocks None, (2 ~ 500) mm | UTB-001 11. Aug. 2025.| CALITECH Co.. Ltd.

Precision surface plates ZL\G WCO, 2 000 mm » 1500 mm| 100315010 1.3 Jan 2020. ‘ CALITECH Ca., Lid.

Digital Thermometer Testo, 822 -_ 3363(36-1 3/701 [12. M(n_v. 2024.‘ CALITECH Co.. Lid.

6. Calibration result . Refer 1o the attached Calibration Result
7. Measurement uncertainty : Refer to the attached Calibration Result

Approved by
affirmation Measurements performed by Title : Technical Manager
(sigptjire

Name ' Sang-Yeup Kim sigghtfire) Name : Yun-Geon Lee (si}Wﬁ
[P A

The above calibration certificate is the accredited calibration items by Korea Laboratory
Accreditation Scheme, which signed the 1LAC - MRA.

18. Dec. 2023.

CALITECH CO., LTDZ B3|
Accredited by KOLAS . Republic of B |

(NOTE1) If any significant instability or other adverse factor(overload. temperature, humuhty‘q@:—‘ = 1

~ |

g
manifests itself belore, during or after calibretion, and is Nkely ‘o affect the validity of the calibration.
m SRl B 2900 A hup Hwww. catitechocodr/y AR > 1 el R
e MFu s (* 210 num - 297 mm

Witnessed O]

- Reviewed &



CALIBRATION RESULT

Tel : 051)973~3839, Fax : 051)973~3841 |

CALITECH CO,’ LTD, Certificate No : C23679-1

67, Hwajconsandan 2-ro, Gangseo~gu, Busan, Korea Page ( 2 ) of (2)

* Description : Ultrasonic thickness gauges
+ Manufacturer : AND

* Model Name * AD3253

* Serial Number ! K1401988

{Calibration Value) = (Scale Value) + (Correction Value)

FAHAMEH

R o

Ui igﬁ
Witnessed O
- Reviewed &

Scale Vatue(mm) Correction Value(mm) , EBegiamnty
(CL=95 %, & = 2)
4 -0.4
6 -0.3
8 -0.3
10 -0.3 ’W + 0.0043%x2 um
25 -0.2 (! * mm)
50 -0.1
75 -0.1 _
100 -0.2
200 -0.7
The end.

YREVIEWED BY
WITNESSED BY L[]

I 12

S. M. KiM |

210 mm

207 mpm



