PMS P.M.S CO,, LTD
'‘Pioneer Manufacturing & Supply’
711 Byucksan digital valley, #303, Daedong-ro,

Sasang-ku, Busan, Korea
TEL : 82-561-713-8300 FAX :82-51-713-8397

CERTIFICATE LIST

Client : FARNIKAN Date : 2024.11.28
Project : HX-127 Ref. No.
Shipper : P.M.S P/O. No. : PMS-24-050

- DESCRIPTION:  TUBESHEET, BAFFLE, HEAD
APPLICATION NO.: T-401

* ENCLOSED CERTIFICATE

PAGE Ref. No.
Inspection Item List (T-401) ( 1) (
1. TUBESHEET
1) Inspection Certificate @~ = el ( 2~5 ) (
2) Ultrasonic Examination Report (UT)  —--—ee- ( 6 ) (
3) Dimension Check Sheet et ( 779 ) (
2. BAFFLE
1) Mill Test Certificate @ e ( 10~11) (
2) Dimension Check Sheet el ( 12 ) (

3. 2:1 ELLIP. HEAD
1) Mill Test Certificate @ ceeeeee ( 13~16 )
2) Heat Treatment Report v ( 17-18 )
3) Magnetic Particle Examination Report (MT) - ( 19 )
(

4) Dimension Check Sheet 20~21 )

~~ S~

5) NDE Qualification Cet v ( 22~23) ( )
6) Calibraton Cet ( 24~33) ( )
* REMARKS
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Inspection Item List

Project : HX-127 T-401
No. | Equip. Item Material Description Q'ty Heat No. Remark
1 HX-127 TUBE SHEET SA350 LF2 CL1 OD 650 x 60T 2 $85072
2 HX-127 BAFFLE SA516 Gr.70 OD 595 x 10T 8 SF46385
3 HX-127 | 2:1 ELLIP.HEAD | SA516 Gr.70N | 1D 925 x Min.12T x SF50 2 WK649236
4 HX-127 | 2:1 ELLIP.HEAD | SA516 Gr.70N | 1D 600 x Min.10T x SF50 2 SF41975
TOTAL 14
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HEAT TREATMENT

AC.C:Accelerated Cooled

N:Normalizing, A:Annealing, Q:Quenching, T:Tempering, S:Solution, P:PWHT Simulation, S.R:Stress Relie
S.T:Stabilization Heat Treatment, A.C:Air Cooled, F.(:Furnace Cooled, W.C:Water Cooled, 0.C

REPORT NO HTR202409-128-001
SamBU
SAFMBU STAINLESS FORGING O, LTD {SSUE DATE 2024/09/10
17 Hwajeonsandan 510 14beon ol
GangLeo-gu Buasan, Korea ol A{F
Te O%13310-3241 Fax . O0513316- 3242 CUSTOMER ALl (T)
MATERIAL SA350LF2CL1 HEAT 1D NO SEE BELOW
DATE OF WORK 2024.09.03
JOB NO SBQ2024090301 . r"
g b
H/T METHOD N \'( \\i
Ca T
HOLDING TEMP ' -
910.0C \ & \ b
HOLDING TIME 5.5Hrs \@ \'f:,
COOL ING METHOD AC \" el

-—"""-'

ved;

HEATING CYCLE ‘

o0l ?Egsﬁioled,
ok \
ﬁi: \ 1

' N -\ N

} 910.0C o\

= Description
00650+T60 2EA 885072 A202408-315-001
00760+ 1 DBO0+TA0 2EA $85072 A202408-315-002
JAEVIEWED BY
WITNESSED Y O
VAR
S. M. KiM
+ Remark

REVIEWED BY [ ]
WITNESSED BY[ |

Surveyor
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1:""'"--51;"‘U|trasonic Examination Report

Report No.: BK-PMS -U - 241015 - 01

Page No. : 1 OF 1

| SEE BELOW

Owner/Customer (F2F/114)

ltemm Name (M Z%)

[tem No. (M EH &)
SEE BELOW

Material (< &)

| SEE REMARK

Maker (M| Z=A}) :GE

Model (2 ) : USN 60
Control No. (Za2|# %) : £-20039

Due Date. (REYAN  : 15 Aug. 2025.

Equipment Calibration (&d] n%X)

Equipment Linearity (8] &M M)
| AC.L within £10% /S.H.L within £5% FSH |

ASTM E317 FIG1,BLOCK (S/No.:21-1334) | :

N/A

‘ Project Name (S AHY)

| Pioneer Manufacturing & Supply Co., ttd. | HXi27

| Code(7#4) : ASME SA388
. ASME SEC.VIIl Div.2 PARA. 3.34.

Drawing No. {=HH$)

Project No. (SAHH &)
| T-401

Procedure (& XtAM)

| NEP(BK)-UT-ASME-001 Rev.!
Test Time (& AFAIZ])

WAfter HT  [Before HT

Surface Condition (E@EH)

MAs Rough Machined (&4h0]As Welded Il

Test Method Mode (& Abed)
MStraight Beam(<=|)MAngle. Beamn(Al2})

Couplant(Z & off &)
WOI(2 %) CWater() ICMC

Test Mode (Eel)

B &g (Contact) (5 #(Immerse)

_WIIW-V1(S/No.:B10265)

Standard Block(E &= A| # ™)
[1STB-A1(SS)

Reference Block (S/No.) (CHH[A| & &)
IBack Reference Method EE0°V Netch

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

Angle Beam Standard Sensitivity
| 1 60° V Notch (DAC: _100 %)

Stralght Beam Scanning Sensitivity Level
_+6_dB Above The Primary Re_f‘_ Level
Angle Beam Scanning Sensitivity Lével

6 dB Above The DAC Level

Type Angle Frequency Size Type Angle Frequency Size
®ey | mAAUs | Fxs | Al | HE o myAs | Fae | 37
Transducer
g & X | | 1 I N | — -
1C20X22Ad5 o ' :
| ey | % T @I L " _
«UT Condition
Sketch _ & 0
L0 s
. = ol 3 =B
EXAMINATION AREA et . I, 7%
: ENTIRE VOLUME 0 S YA o L’
[P— D ey op .
Identification No. &QlHE | Q.TY |Accept Hejec_t : ln;rpret_a;tion - Remark
~__(Part No/ ltem / Size) T A 28| =3 -  (Heat No.) /)Material)
B (*SBJS%BE%EEET_ |2 | v | | NO RECORDABLE INDICATION __335.;72 / SABBOLF2CL.1
H o
2 | W oot | %AV o \ | $85072 / SA350LF2CL.!
(#8) GIRTH FLANGE ..
3 | ooreox e xgor | EA |V I M S98858 / SAZ66 Gr2N_
{#16) TEST FLANGE YU u
4 OD760 x ID6O0 X 65T 1EA Vv { — _898858 / SA266 Gr.2N
B = o — | pATIT S “ -1
L —| -BLANK-
F -— B — —_— -:—— . S ﬂ" -f'\-‘—IT‘_.‘I__ — — — — _— — o
A - - - B i
SKETCH ON LINE, IF NECESSAHY OR DATI'ACHED U2 A 4 otol| A?ﬂxl stHL E= .-j—r?;! 74 o
Date of Examination Z At Xt Customer QA Manager
Exarnined by o} LEVEL Oct. 15. 2024.
A X | L S L | 11 Date of Report S IAM XL
i - J | Oct. 1_5. 2024; | i
|00 Witnessed by DWTSSEDBY
Approved by | Z £ = - LEVEL = o B & PMS IS
_L,_ —r r — e E— = 1 l‘_"i .
& ¢ x | D.J KM T Il | Reviewed by Q.A
| , 4 = = il
KMI/BK Form No./ UTR-03-A-1 Korea Machinery Inspection E&C CO., LTD. TEL : 051-294-0885 FAX : 051-294-0886
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SA350 LF2CL1

OD 650 x 60T

23.80
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TUBE HOLE DETAIL

DIMENSION CHECK SHEET

~No.6 - M10

S | = S
©
g|lZ2 || e|&
- -
(=] 2 © (/2] 2
A= =]
I
0
S -
S g
+
o
m @
] [<2]
I N~ m
7] N <
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x
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o «a 8'oez 8'9zz N0 NN
ME Z2F 90z | 9'0¢Z .
@ fn
0080190 W
90808189 kg4
090951 a9 T ea
o ORO=0I1Q MM%
0| ™ ORO=0 | 68
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o 49
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TUBE HOLE PITCH

TOTAL HOLES : 376 / CHECKED HOLES : 40

Approved by :

Witnessed / Reviewed by

Reviewed by :
Prepared by :
PMS CO., LTD




DIMENSION CHECK SHEET

Hole Size 219.30 * )0° Hole Pitch A 2380
1 2
No.
1ROW |2 ROW (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 | 19.30 | 19.30 | 19.30
5 19.30 | 19.31 | 19.30 | 19.30
6 19.31 | 19.30 | 1930 | 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 | 19.30 | 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 | 19.31 | 1930 | 19.30
16 19.30 | 19.30 | 19.30 | 19.30
17 19.30 | 19.30 | 1931 | 19.30 I P
18 19.30 | 19.30 | 19.30 | 19.30 wimesseo {17 ]
19 19.30 | 19.30 | 19.30 | 19.30 RIS
20 19.30 | 19.30 | 19.30 | 19.30 % v |
21 T == == |
22
23
24
25
26
27
28
29
30
31
32
33
34
35

PMS CO., LTD
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TIE-ROD HOLE
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®14 HOLE

Date
Dwg. No.
Material

Size

Hole Pitch

5476 (£42.6)
190,6 (90.6)
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TAEHEUNG HEAVY INDUSTRIES CO., Ltd. #1685-G;

e

“Songjeong-Dong  Gangseo-Gu, Busan, Korea <Eamm &

— |
)l

Q o i g Mo E M H.T DATE | 2024. 10. 23
SRR IR HEAT TREATMENT RECORD | Rrecorp NO| TH-241023-01
F £ F dddF R
CUSTOMER: P.M.S Co., LTD. KIND OF THERMO COUPLE : K-TYPE
F A 9 £ %7127 (TEMP RECORD)

PROJECT NAME: N/A Z#3¥35 (CERTIFICATE NO): UT24T-42538
CRREE €4t (THERMO COUPLE)

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

®F W 2 2 24 Q(FURNACE SIZE)

PART NAME: 2:1 ELLIP HEAD 5.0m(H)*8.5m(L)x4.7m(W)

A 4 7t :

MATERIAL: SA516-70N HEAT SOURCE: Gas

x4 T/ 7NEA £5:

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

Y X 2] = A (HEAT TREATMENT CONDITION)

z o 23 25 4 =Y 2=
- . No ITEM NO SIZE Q,TY
Condition Required Actual
Z} © % =
D o_ H Max 425 T 300 T 1 HX-127 Min.10T=*ID600 | 2EA
Loading Temp.
9 8 '
® } il Max 220 C/hr 170 T/hr | 2 HX-127 Min.12T+ID925 | 2EA
Heating Rate
AL E
® T ! 62525 T 629-642 C
Holding Temp.
& 2 Al 7}
o o ! _] Min 60 min 90 min
Holding Time
P S S = ==
i Max 280 C/hr 150 C/hr v
Cooling Rate ifg B
- | T |
FE2T .
© Max 4% C 2 C 7‘%—"’ |
Unloading Temp. : , |
@he 9z Avesas e
Max Alowable | Max 83 20 T
aration 1n emp.
Heating and cooling.
€)
@ ®
TTVTTNE
\ Pt [IENIH
LEIRENIENEL DT
g \° .
J =
F 4 7 [ & 9 Ak | REMARKS:
(Prepared By): HS.LEE |(Approved By): CM.YOU Temp Recorder, Thermocouple expiry date : 2025. 04. 18.

TH-F-803-01(Rev.1)

EREE

s 3 9 A4(210+297mm)

]
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== 'Magnetic Particle Examination Report

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

Page No. :

1 OF 1

Owner/Customer (F2F/12)
| Pioneer Manufacturing & Supply Co., Ltd.
ftem Name (®EY)
2:1 ELLIP HEAD
i ftem N_b; (Xil%-gi)

Project Name (3 A1)
PVi20

Code (#3) ASTM A275
ASME SATES S18

N/A

Drawing No. (ZH# &)

Project No. (SAE &)

Procedure (& X}A{)

Test Time (& ALA| 7F

«EXAMINATION AREA

Identification No. &9ItHE

: Only Knuckle Zone(Out Side & In Side) & Bevel Part

| SEE BELOW ~ P24050-£0000-06H Rev.0 B After Forming ~
Material (X} 3) Test Block (HI2E &%) Surface Condition (I Atef)
SA516 Gr.70N MPie indicator (ASTM A 275) BAs Machined [JAs Grinded
s BLifting Block (Over 18Kg) (S/No.:MP19706) | [JAs Welded [0 B
Yoke Equipment Magnetization Bli;eﬁg{% ?:fi clg | Magnetic llluminance Black Light(Z2| 4 &)
{23 EH]) Technique (ZH5[) (xg}ﬂ zg) | Particle (Al2, & Meter (ZE2)) Cwith(A})
CJAG(I &) : 10 Lbs. Brand Brand : TES WWithout(l 4}-8)
WOCH®) : 40 Lbs. | m voke M Longitudinal | : GS Chem Co., Ltd. S;f?ln: oa0s07627 |Brand : N/ A
Brand  Kyung-Do | (23H) (Mg =izl g‘otdﬁ' '\'I’O- N IPAAZP 4%;?‘”3 Model : 1330A |Model : N / A
Model No. MP-A2D 0 Prod O Circular RS0 = Due Date: Serial No. : N / A
; (zzc@) (g A3 1A 2024, 12, 28, |Intensity : N/ A
:ena: Na. gnPS?:Gm 1 Coil [ 7 Both E] \E/JVZ'E(?;-:J)) Hlumination: Due date : N/ A
= - = el e T8
Dpac dgt 2005, 03, 30 (mYd) (%) W Visible(t] &) (Eﬁ 5)1 100 L Demagnetization (&HXH
| — W; . 1 O Puorescent(g®) | MM TR X | 0 ves M No
Temp Meter Brand : TES Madel No : 230607462 Test Temp .
(2%H) | Model : 1300 Due Date : 2024.12. 27 | (W% mel i) | WAbient L Elev
Sketch

Remark B] 1

| I SKETCH ON DOT LINE, IF NECESSARY OR [1 ATTACHED, H 24l Haletol A7%sPitt £ MR @A

~

Examined by | of ¢l A —_
A" R L W = -
N D

-

=
T

Approved by =

4
D. J. kM SN

-

A

o

N

|
L2

Il

o e

QTY 'Accept[ Reject || Interpretation
_(Equi. NoJ Part No. / Size) | oy | g8y = L B
(HX127)
1D600 x 10Min.T x SF50 ALY R, <> =l R N
(HX127) .
ID925 X 12Min.T x SF50 Nl 2EA g v L ] ]
-BLANK-
— e S 4 — o - A4 TV
I | PMS [ ANEEDEY
B o — - (7 REVTEWED B

LEVEL
I

Oct.

1 Witnessed by
LEVEL o4 3 X

1t ] %evievéed b%}

Date of Examination &AM X}

Customer QA Manager

= L

QA e

KMI/BK Form No./ MTR-03-A~1

Korea Machinery Inspection E&C CQ., LTD.

TEL : 051-294-0885 FAX : 051-204-0886



INSPECTION REPORT FOR HEAD PLATE

el e

CUSTOMER PMS CO., LTD. PROJECT NAME HX-127
ITEM NAME HEAD P/O No. PMS-24-050 CODE ASME Sect. VI, Div. 1(2023Ed.)
FORMING ]
METHOD COLD HEAD TYPE 2:1 ELLIP INSPECTION DATE 18-Oct-24
MASFII;];:E%IAL SA516 Gr.70N QUANTITY 2EA DWG NO.
SKETCH Unit : mm
DETAIL OF BEVEL SKETCH OF HEAD PLATE

o1 291 3 : £
tl F
S
v
g2
t4 X=
180°
( ) ( 0) ( ) {TL to WL: 50 mm)
; Actual Dimension
Description .De51gf1 Tolerance Mark
Dimension HEAD HEAD
Inside Diameter Max-Min= di a2 a3 d4 di a2 3 d4
925 1% of Nominal 1D
(Roundness) 1D 0 +1 +2 0 0 -3 -1 +1
Circumference 2906 n 1D 2907 2905
Height 281 0~+1.25% X 1.D H 287 288
A C E G A C E G
Min.
tl 14.8 14.6 142 14.9 14.6 14.7 144 14.6
Thickness 14 2 13.9 13.8 13.6 13.8 13.9 13.9 13.7 13.9
12 t3 13.2 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
41750 R X1 X X1
Shape R= 837 1259 0f D
0.625%of ID | A g GOOD GOOD GOOD GOOD
deviation r= 160 Small Radious>r | C.G GOOD GOOD GOOD GOOD
S=2 +1 S 1 1
Bevel Angle 1= - o1 N/A N/A
©2=25° +2.5° 62 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.VlIDiv.1 and heat S e %
treatment is [ not performed. [] performed APPROVED'BY V] S.J. PARK
S |
PMS = |
CWAEV[EREDSY M// | Yt
WITNESSED BY TA INSPEETRIEBY1. KiM | Y.S.PARK

SUNG WON-STEE CO.,LTD.



INSPECTION REPORT FOR HEAD PLATE

01 f;\
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) )

lcs :,l:
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CUSTOMER PMS CO., LTD. PROJECT NAME HX-127
ITEM NAME HEAD P/O No. PMS-24-050 CODE ASME Sect. VI, Div. 1(2023Ed.)
FORMING ]
METHOD COLD HEAD TYPE 2:1 ELLIP INSPECTION DATE 18-Oct-24
MAS'II;E];:I({:IAL SA516 Gr.70N QUANTITY 2EA DWG NO.
SKETCH Unit : mm
DETAIL OF BEVEL SKETCH OF HEAD PLATE
§ » S S
||« > || < AR D]
LD a

t4 X=
180°
(0) ( (T.L to W.L: 50 mm )
; Actual Dimension
Description 'DBSIgfl Tolerance Mark
Dimension HEAD HEAD
Inside Diameter Max-Min= di 2 | a3 a | a1 2 | & | d
600 1% of Nominal LD
(Roundness) LD 0 -1 -1 0 +1 +2 -1 0
Circumference 1885 x 1D 1884 1885
Height 200 0~+1.25% X LD H 205 208
A C E G A C E G
Min.
ti 14.3 14.1 14.2 14.6 14.8 14.9 14.3 14.8
Thickness 12 12 12.6 12.8 12.8 12.8 13.0 12.9 12.8 12.9
10 3 12.3 12.1 12.3 12.2 12.3 124 12.2 12.3
t4 12.3 12.1 12.0 12.1 12.1 12.0 122 12.0
+1.259 - X X1 X X1
Shape R= 543 1&g 0f I8
0.625%of ID | AR GOOD GOOD GOOD GOOD
deviation r= 104 Small Radious>r | C.G GOOD GOOD GOOD GOOD
S=2 +1 S 1 1
Bevel Angle O1= - ol N/A N/A
02=25° +2.5° 62 GOOD GOOD
Plate No.
Judgment ACCEPTABLE ACCEPTABLE
We hereby certify that above heads made by cold forming meet P
all requirement of UG79(d) of ASME Sect.VIIDiv.1 and heat % ED BY | %
treatment is [] not performed. [J performed APPROVEDBY o7 L] S.J. PARK
T A
i | L
WITNESSED BY A INSPECTEDIBK IM Y. S. PARK :

SUNG WON-STEE CO.,LTD.
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C"aiwm‘diﬁm Certificate

Y AC .
Q & Q Corporatlon Certificate No : Q2403326-106-001 _ “
58, Hwajeonsandan 3-ro, Gangseo-gu, Busan, Korea { ' Y L A y A
Tel : 051-292-0395, Fax : 051-292-0397 Page (1)of (2) —
i i -
1. Client

Name : PM.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 ‘

Serial Number : 0023118 " _E
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 instrament which is established a traceability to National Metrology Institute.

List of used standards/specifications

Description Manufacturer and Model | I\Tsujxle i I::t(ci:;i:s;grf (1:::)?;2:;

© CaliperChecker . Mitutoyo, 660 mm I ss9 | 18.8ep.2026. = Q&QCorp.
Surface Plate ’ Kumsung, (1 000 x 750) mm { 260919 | 21.Jan.2025. | Q&QCarmp.
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.
| Approved by

Measurements performed by Title : Technical Manager%
Name : Hyung Kyu Kim (sig%@t?)‘ | Name : Myeon Keol Kim (sigiiature)
The above certificate of calibration is the accredited calibration items by Korea Laboratory Accreditation
Scheme, which signed the ILAC-MRA.

Affirmation

15. Apr. 2024,

k&%mon
Accredited by KOLAS, RBPT _ﬁﬁﬂ@ﬁEA

(NOTE) If any significant instability or other adverse factor(overload, temperature, humidity etc ﬁa iﬁbefore
during or after cahbranon, and is likely to affect the validity of the cahbratlon

QE-R 001-1 (Rev. 3) o T

verify No.454458123126-

.. ."*.(210 X 297) mm

L -

senas




Calibration Result

Q & Q Corporation

58, Hwajeonsandan 3-ro, Gangseo-gu, Busan, Korea
Tel : 051-292-0395, Fax : 051-292-0397

Certificate No : Q2403326-106-001 x>

Page (2)of (2) N ;'3:-‘ \

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

» Inside/Outside Caliper(Digital type) Calibration

Graduation value
(mm)

0
20
50
100
150
200
300

S A

Correction value (mm)
QOutside Intside
0.00 -
~-0.01 0.00
-0.01 0.00
0.00 0.00
0.00 -0.01
0.00 -0.01
-0.01 -0.02

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

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

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

QE-R-002-1 (Rev. 3)

<. e (210 % 297) mm



58, Hwajeonsandan 3-ro, Gangseo-gu, Busan, Korea

Q & Q Corporation

Certificate No : Q2407384-106-002

Tel : 051-292-0395, Fax : 051-292-0397 Page (1)of (2) i

1. Client
Name : P.M.S Co., LTD
Address : 296, Dae Dong-Ro, Sasang-Gu, Busan, Korea
2. Calibration Subject Micvicwen oY |
Description : Inside/Outside Caliper I — l
Manufacturer & Type : YJ/ (0 ~ 1 600) mm, 0.05 mm
Serial Number : 15071701
3. Date of Calibration : 13. Aug. 2024 L
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]

|N
cant.qgngkorea.com:a080

Calibration method and/or brief description
The above instrument has been calibrated according to the calibration instruction of Inside/Qutside 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 Serial | The due. date' Ofi Calibration
1 Number nextcalibration’ laboratory
Gange Block l Mitutoyo, (0.5 ~100)mm . 1403078 T 20,0ct.2026. Q&Q Corp.
Long Gauge Block | Mitutoyo, (125~ 500) mm | 1202813 I 17. Nov. 2026. Q & Q Corp.
Long Gauge Block | None, (600 ~ 1 600) mm 2013 12. Jun. 2026. KRISS
Gaugalocﬁccess_ory T i N/K, No:e - None 12. Oct. 2026. ] i(-'fL o
“Surface Plate | Kumsung, (1 000 x 750)mm 260919 21. Jan. 2025. Q & Q Corp.
Surface Thermometer | TES, 1300 990407368 | 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 -/'_}f_.b _,?ff;-_.-:"dl“
i Name : Hyung Kyu Kim (si g} Name : Myeon Keol Kim ""'iéig)iﬁt/u?é)

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

Scheme, which signed the ILAC-MRA.

13. Aug. 2024.

= w w]
Q& }@h@f;ﬁj tion
Accredited by KOLAS, Repwwm“ EA

(NOTE) If any significant instability or other adverse factor(overload, temperature, humidity etéﬁmﬁf before,
during or after calibration, and is likely to affect the validity of the calibration. L e

: (210 % 297) mm

QE-R-001-1 Rev.3) - :

verify No.448001749585



Q & Q Corporation Certificate NO:Q2407384-106-002' > D
58, Hwajeonsandan 3-ro, Gangseo-gu, Busan, Korea ! I th . ‘1:{— L—T; J
Tel : 051-292-0395, Fax : 051-292-0397 Page (2)of (2) N

* Manufacturer : YJ

* Maodel Name : (0 ~ 1 000) mm, 0.05 mm
* Serial number : 115071701

» Inside/Outside Caliper Calibration

Graduation value Correction value (mm)
(T_ni)_ " Outside l Intside
0 -0.40 | )

100 ’ -0.40 l -0.20
200 ' -0.40 -0.20
300 l 0.40 -0.20
400 -0.40 -0.20
500 -0.40 -0.20
600 -0.40 I -0.20
700 -0.40 | -0.20
800 0.40 -0.20
900 -0.40 | -0.20
1000 -0.40 ! 020

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.

K ‘The recommended calibration interval is 12 month accordmg to the KOLAS guide (KOLAS-G-()OS) |

Qb R-002-1 (Rev. 3) . . s .5 (210 X 297) mm




]

;uhh '8 Jfl@u‘ﬁ Certificate

- Q& Q Corporatlon

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

Certificate No : Q2403326-106-003

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

cat.anqkorea.com: 8580

[ 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
Number next calibration: laboratory
Dial Gauge Tester T1\*11'tu’turyo, (0 ~ 25) mm, 0.001 mmj 200489 18. Aug. 2025. Q & Q Corp.
Surface Thermometer TES, 1300 | 990407368 | 29.Jun.2024. = Q& QCorp.

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 / » ﬂ
Name : Hyung Kyu Kim (Sf%)' Name : Myeon Keol Kim _/~sigr 1@«)

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

HRESS VDI 15. Apr. 2024.

il Accredited by KOLAS, Rep

(NOTE) If any significant instability or other adverse factor{overload, temperature, humidity et
during or after calibration, and is likely to affect the validity of the calibration.

" QE-R-001-1 (Rev. 3) .. ++ (210 X 297) mm

. v
4 eow

verify No.096707674728 *



Calibration Result

Q & Q Corporation Certificate No : Q2403326-106-003 _
58, Hwajeonsandan 3-ro, Gangseo-gu, Busan, Korea \ 1\; ' f:_r .T._
Tel : 051-292-0395, Fafs: 05g1?292-0397 Page (2)of (2)  — o
Dial Gauge 1 Cylinder Gauge
Manufacturer l Model Name  Serial number Manufacturer Model Name = Serial number
Mitutoyo (0 ~ 10) mm QWB117 Mitutoyo (18 ~ 35) mm 2150402
1. Dial Gauge Calibration
Graduation value Correction value (jum)
(mm) Forward | Backward
0.0 ' 0o 0
0.1 0 0
0.2 0 0
03 0 0
0.4 1 4 4
0.5 l 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
om) ()
2.0 0 [ WEevizwen
2.1 0 —— -
22 0 |
2.3 0 /P . _i
2.4 0 S
2.5 -2
2.6 0
2.7 2
2.8 -2
29 2
3.0 )

Measurement uncertainty : 1.5 pm ( Coverage probability of approximately 95 %, &k =2)
* Technical Note:
The above calibration 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 according to the KOLAS guide (KOLAS-G-008).

" QE-R-002-1 (Rev. 3) : . 774210 % 297) mm
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C zf BRATI ;N CERTIFICATE

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

cart qnakiores.com: 5060

Temperature : (20.7+0.1) °C Humidity : (47 +2)% R.H.
Location : « Permanent Calibration Lab o Mobile Lab 0 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 a_libratiog__‘_g_ laboratory
. Mitutoyo, Ra 2.94 pm,
Roughness standard specimen Rmax 9.3 yum 332260804 28. Jun. 2025. Q&Q Corp R
Surface Thermometer TES, 1300 990407368 29. Jun. 2024. I Q&Q Corp.

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

Approved by
Measurements performed by O Title : Technical Cal. Manager ”
i 2
Name : Kwang Woo Son (signaturerT Name : Myeon Keol Kim (sxgn |
The above calibration certificate is the accredited calibration items by Korea
Laboratory Accreditation Scheme, which signed the ILAC - MRA

affirmation

11,_-
’— == 15. Apr. 2024.
'=

yﬁ/ | Q & O EomeEation
Accredited by KOLAS, Republ z 8&’{‘

e

(NOTE) If any significant instability or other adverse factor(overload, temperature, humldi]:y‘;% aﬁ
manifests itslef before, di durine or after cahl_)ratlon and is likely to affect the validity of the ¢ ibration.

Q & Q Corporation | Certificate No : Q2403326-105-005
58, Hwajeonsandan 3-ro, Gangseo-gu, Busan, Korea. . AQLAS
Tel : 051-292-0395, Fax : 051-292-0397 page (1)of( 2) |
1. Client

QE-R-OOI 1 (Rev. 3)

ce (210 x297)mm

verify N0.999218626876 -

erted
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CALIBRATION RESULT

Q & Q Corporation Certificate No : Q2403326-105-005 Z =

& . ~raz B

58, Hwajeonsadan 3-ro, Gangseo-gu, Busan, Korea 23)of (2 {:':;'_ NE _‘i_‘__., ) |
Tel : 051-292-0395, Fax : 051-292-0397 page (2)of(2) _ w:_m:

* Manufacturer : Mitutoyo
* Model Name : §J-210
* Serial Number : 200741305

1. Calibration Condition

* Probe Radius : 5Spum

* Length of Measurement : 12.5 mm

¥*Cutoff : 2.5mm

* Filter : Gaussian
2. Calibration Result
Roughness . .
Standard Indl:latlon Deyviation Uncertainty
P e value ‘(,li':i (um) (CL = 95 %)
(hm)
Ra 2.865 2.934 0.069 | 0.140 pm (k=2)
- S
i _—
Rz l 9.030 9.228 0.198 0.459pm (k=2)
Rsm 99.798 ‘ 109.9 10.102 1.702um (k=2)
r
The end.

* The recommended calibration interval is 24 month according to the KOLAS guide (KOLAS-G-008).
QE-R-002-1 (Rev. 3) s ey . L t, (210x297)ymm
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CALIBRATION CERTIFICATE

e,
N

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

67. Hwajeonsandan 2-ro, Gangseo-gu, Busan, Korea I’age (1) of (2)
Tel 1 051)973~3839, Fax : 051)973~3841

1. Client
Name : SUNG WON -STEE CO..LTD
Address : #7, Noksansandan 262-ro H%beon-gil, Gangseo-Gu, Busan, Korea,
2. Calibration Subject
Description : Ultrasonic thickness gauges |1
Manufacturer and Model Name : AND, AD3253 ‘ e za Il

Serial Number @ K1-101988 / —
3. Date of Calibration 13. Dec. 2023. To \l

4. Environment conditions
Temperature : (20.0 £ 0.2) C Humidity : (12 £ 2) & R.H.
Location @ B Permanent Calibration Lab 1 Mobile l.ab On Site Calibration
(Address : 67. Hwajecnsandan 2-ro, Gangseo—gu. Busan, Korea)
5. Traceability
Calibration method and/or brief description
‘The above Calibration object has been calibrated according to the CALITECHs 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

Description Manufacturer and Model Serial of next Calibration
Number i . laboratory

_ Calibration B

Ultrasonic test blocks None, (2 ~ 500) mm LUTB-001 11. Aug. 20125 CALITECH Co.. Ltd.

Precision surface plates  ZUNG WOO, 2 000 mm » 1500 mm 100315010 13, Jan. 202() CALITECH Co.. Ltd.

Digital Thermometer Testo, 922 33630013/701 12. May. 2024 CALITECH Co.. L1d.

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
|
Name ' Sang-Yeup Kim (siggptire) Name : Yun-Geon Lee (siw

[Py

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

18. Dec 2023.

CALITECH CO., LTD.Z @ ‘:—_ﬁ_‘
Accredited by KOLAS . Republic of ,Kﬁ)ﬁﬁﬁ

=]
{(NOTE1) If any significant instability or other adverse factor{overload, temperature, humuhty’e}@l"‘”
manifests itself belore, during or after calibretion, ard is kely ‘o affect the validity of the cahhrahun

(NOTE2) 13324 &8¢ o 0 Jlhup Hwww. calitech.colr/) it 25 > Mz

CT FO OIH{Rev.O) 210 mem - 207 mm

>



CALIBRATION RESULT
CALITECH CO., LTD.

67, Hwajeonsandan 2-ro. Gangseo-gu, Busan, Korea

Tel : 061)9783~3839, Fax : 051)973~3841

\‘\‘
W V
Certificate No : C23679-1 3\:\__/\/,
Jcr
Page (2) of (2) TN
’,/'Iuh\\“ i
* Description : Ultrasenic thickness gauges
* Manufacturer @ AND
* Model Name : AD3253
* Serial Number ! K1401988

(Calibration Value) = (Scale Value) + (Correction Value)
Scale Value(mm) Correction Value(mm) , wnsgrtginty
(CL=95 %, &k = 2)
1 -0.4
6 -0.3
8 -0.3
10 -0.3 /7024 0.00432x 7% pm
25 -0.2 (7 * mm)
50 -0.1
75 -0.1 ]
100 -0.2
200 -0.7
The end.

REVIEWED BY
WITNESSED BY L)

CT PG OiulRen..O)

210 mm

207 mm



