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Company History (s &) & %)

1998

Incorporated (2 &) & =)

2008
Developed A269/A270-TP316L (low-titanium) Ultra High Purity tubing for Samsung Electronics
%= 28 F R RA269/A270-TP3IEL 1tk ) BG4k B %1

2009
Supplied to Intel, Ireland (B A R FHR ( F R £ ) “ER#)

2010
Supplied to Samsung Electronics, Austin, USA (‘A = 28 F ( £ B RIT ) 9444 &)

201
Supplied to Tianma Microelectronics & BOE, China (& # A % #8 4= X 1 % #9442 W)

2012
Supplied to Micron, Singapore (B A %X ( Fr ek ) KR #)

2013
Supplied to Chartered Semiconductor (& # % 7e4845% % $ & 449944 & )

2015
Supplied to Applied Materials and NASA (& # % 2] & H #1#t 2 8] 4= NASA® & & %)

2017
Supplied to TESLA and Boeing, USA (8 # 45 12/ &] =38 % 2 8] 914 & W)

2018

Supplied to TSMC, Taiwan (B 4 4 V8 & #2180 1944 & W)

Supplied to GVO, China (A A &% ( ¥ 1B ) 99448 W)

Supplied to Intel, USA (B 4 % 45 & ( % 18] ) 948 %)

Supplied to Samsung Electronics, China (& A = 2% F ( ¥ 2] ) 99448 &)
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Production Capacity & Service Capabilities (# Bt & Mk %)

Products (# &)
Tubes, Pipes, Fittings, Components and Regulators ('8 & . &1 , 184 4=48% i)

Product Types (# & % )
Welded, Welded and Drawn, and Seamless (3449 , 353K 0 . &g )

Materials Grade #7 #%)
304, 304L, 3161, SUS316L, ENT 4435, 32205, 32750, Titanium Gr2, Inconel 825, 625

Production Capacity (per month) # Bt (& A)
Welded 1200 tons (¥§#% #1200u%)
Seamless 120 tons (%, 5 #9120v%)

Production & Supply Range (# & 3t &)
OD 10mm ~ 7112 mm (444310% % ~ 712% %)
WT O1mm ~120mm (/& £ 01% X~120% X)

Servicing Industries (A& %445

Semiconductors, Microelectronics, LCD, LED ($ %44 . @8 5. A M2 7 fF. KL _HRE)

Solar Cells, Biotechnology, Pharmaceuticals (K PRt #, £ 4R K% Z. HH)

Linear Motion and Controls, Factory Automation ($%1£ 2 Zn4=#%1. I J @ Znfb)

Qil & Gas, Chemicals, Power Generation, Desalination, Downhole Services 8%, . L | R Wb, K%L, A THh%)
Food & Beverages, Sugar Refining Industries (& de . 4 ¥, $B#H{Tk)

HVAC, Commercial Air Conditioning System, Heat Transfer Industries (&% 8 F %L, % B S8 F %, R & #{Td)
Hydraulic Cylinder, Pneumatic Cylinder (& %41, *. % %1) Gas Spring, LCD Roller Shaft (2, % #% . & & & 7 f & %)
Metal Insulated Cable, Encapsulated Tubing, Pre-insulated Tubing (4 G stth s, BB E # & . ®&B H)

HPLC tubing, Medical Instrument Devices (% # B #i4L g #F . B I3 B #1)

Instrumentation Tubing (X % & ) Process Piping (L %, %8 4)

Manufacturing Locations (£ 7 % )

#1Factory in Busan, Korea (% 12) & w , 1% I J') #2 Factory in Busan, Korea (#18) & w , 2% 1 J)

#3 Factory in Nantong, China (¥ 12| # & , 3% L J') #4 Factory in Changzhou, China (¥ 2% #| , 4% L J)
#5 Factory in Zhangjiagang, China, planned (‘¥ 18] 3 R . 55 L J . 4+ %1 %)
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BPE-009

Accreditation & Patent (A4t 4= 4+ %))

1998
ISO2001
ISO14001

2007
Patent on ID Polish Method (% #a %, T %, + #4x)
Patent on ID Polish Equipment (P #a %,4% 4- + #14)

2008
3A Certified for Food & Beverages, Pharmaceutical Industries

GAEY %, KE., RE{TLLA)

2010

AD2000 W2 & PED Welded (3 )

AD2000 W2 & PED Seamless (%5 &)

WPS qualified operators (WPS4&#-#7E I)

2012
Patent on Welded Hollow Bar Tubing (¥ & # & %4 4 £]42)

2015
IATF (TS 16949) for automotive industries (3% % %138 1 IATF (TS 16949)

2016
ASME BPE for biotechnology and pharmaceuticals (% 42 I 42 4= %] % {7 - ASME BPE{2 P

2018
Selected as Global Leader by Korea (i #% 2 it ¥ 1€ 4 {7 A3K450 %3 &)
JIS Certificate in progress JIS42% . & # ¥ #%)



Management (g 32)

CCOFP&, BARES®
Victor Kang & % f&

New Product Development,
Customer Resource Management

CEO (& #1h{TE)

John Lim

Legal & Compliance (4 4 . 7 &) y532)
Management Strategy

COO (€232

DY Shin

QMS. Production System

LEAN, Continuous Process Improvement

CTO (& AH A B)
KM Lee
Engineering & Production

CFO

YD Goh

Management Administration
Finance & Accounting

QMS
JP Seo
Quality Controls & Inspection

Information System, Director
JM Ryu
ERP

Sales, Vice President

YG Roh

Semiconductors & Microelectronics
Previously from KC Tech Group

Sales, Vice President

Biotechnology & Pharmaceuticals
DH Shin
Sartorius, Korea

Sales, Director
YH Kim
Supply and Chain Management

R&D, Technology
Patrick Russell, Director
Previously with Trent Tube
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UHP Product Portfolio
RGAR F e F P

EP (2 #dfst, 7 %)

Seamless, 316L, ID 10RA, ID 5RA  (%.4#)
Seamless, 316L VIM/VAR ID 5RA (%.5#)

Welded, 316L, ID I0RA (¥34%)
Co-Axial Tube (B %u'8)

BA L& & X7 &)
Seamless, 316L, ID 15RA (%.4#%)
Welded, 316L, ID 15RA (¥3#%)
Precision Cleaned (¥} & 7 3%)

MP  usidnt,)
Welded, 304L, ID 15RA (#§#%)
Precision Cleaned (#% & 7 3%

AP (B384 A)

Seamless, 304L, 316L, ID 32RA (£.4#)
Welded, 304L 316L ID 32RA (¥54%
Precision Cleaned (% & 7%

Vacuum Tube (A% 8)
Seamless, 304L, 316L, ID 32RA (£.4#%)
Welded, 304L, 316L, ID 32RA (¥¢4%)

Large OD pipes (X @428 )
Seamless, ID 15RA (%)
Welded, ID 15RA & TORA (#§#%)

PE coating service provided (% Z%% B &%)

Fittings (‘g 1%
Seamless (%.3#)
Welded (#8#%)

End—Usqrs
BB F)

Samsung Electronics, Korea
Samsung Electronics, Austin, USA
Samsung Electronics, China
Intel, Ireland

TSMC, Taiwan

Applied Materials, Singapore
Micron, Singapore

Micron, USA

Hynix, Korea

Tesla, USA

Global Foundry, USA

LG Displays

Samsung OLED

GVO, China

Seoul Semiconductor
Donghoo Finechem
Woongjin Polysilicon
Chartered Semiconductors
OSRAM

ZERF ( #)
ZE8F (%]
ZEWF (P
KHR (RR
LR (835

A AFE (e )
S ( FpedR )

G (%18))

bt (#E))
Hte (%18
AT A LIRS
LGE T R

= Z2OLED

Asnw (¥iE)
ARF RN

AR atbER R An
Heid g paz

HaF 20

R i

I I

)
)
)
)



ASME BPE Products
(F & 53

SF4

Seamless, 316L (S:0.005%~0.017%), ID 15RA (%)
Electro-polished (% #§#u,)

Cr/Fe controlled (%, #k##))

Welded, 316L (5:0.005%~0.017%), ID 15RA (¥§4%)
Electro-polished (% #§#u,)
Cr/Fe controlled (%, $k#&#))

SFI
Seamless, 316L (S:0.005%~0.017%), ID 20RA  (%.$&)
Welded, 316L (5:0.005%~0.017%), ID 20RA (}§#%)

SFO
Seamless, 316L (S:0.005%~0.017%), Bright Annealed
(Fs) LT & X

Welded, 316L (S:0.005%~0.017%), Bright Annealed
OF) LB & X

End-Usqrs
(2% % F)

Samsung Biologics (=2 % 42 %15
Eli Lilly, Ireland u&#1 %, % 4% £)

Alexion Pharmaceuticals, Ireland (& 0 L8 %, £ & £)

LFB Technologies, France  (LFB #H4, % 8])
Glaxo Smith Kline, Hungary (% £ % X %, 4 7 #))
Richter Gedeon, Hungary (£#t5 X4 T, 4 % )
Procter & Gamble (F &)

Pfizer (%3

Merck Sharp & Dohme (¥x%))

Novartis (+% % 2 4])

Baxter Healthcare (7 #5142 &)

Abbot Laboratory (3% £ X % %)

Roche o#%+ ¥ &)

Alcon (% & )

Allergan (3L & 42)

Kimberly Clark (4 18 #))

AMGEN (% &)

Boehringer Ingelheim  (h ##-Bx #-#/ &])
Bristol-Myers Squibb (% w % # & E)
Genzyme (@4t &)

LEO (#142)

MSD (¥k% %)

Novo Nordisk (+#% #= % &)

Sanofi (% 3)

Schering-Plough (% % & %)

Hospira, Australia (# 4 &) & X #]3)

CSL, Australia (& 45 N 4 o X Fa)

Astra Zeneca, Australia (F £ &) & X %] )
Hanmi Pharmaceuticals (¥ % #1 %)

LG Life Sciences (LG % 4 #}:%)

Korea Green Cross ($% 1+ %)

Aprogen

Pollus

Celtrion

SK Plasma
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Sanitary & Hygienic Products
(P 448 & BIFIRT o)

3A

Seamless, ID 20RA, OD Polished 32RA
%48, ID 20RA, OD 32RA 433,
Welded, ID 20RA, OD Polished 32RA
¥4% m& @ ID20RA, OD 32RA ##u,

KSD 3585
Welded, ID 0.5 um, OD Polished 0.5 um
¥94%, mA& @ ID 05 um, 4%, OD 0.5 um

IS G 3447
Welded, ID 0.5 um OD Polished 0.5 um
$242, m& @ ID 05 um, sk OD 05 pm

ASI5281
Welded, ID Bead Removed OD Polished 0.8 um
¥, wEF, sk, OD 05 um

ENI10357 / DINTI850
Welded, ID Bead Removed & Pickled (CC)
¥ wEF, L (CO)

Welded, ID Bead Removed & Pickled, OD Polished (CD)

¥4z, mEF, BUL st (CD)

Welded, ID Bead Removed & Bright Annealed (BC)

¥z mE ¥, L& X (BO)

Welded, ID Bead Removed & Bright Annealed, OD Polished (BD)

Bz, mBEF, L3 & X, sk (BD)

End-Usqrs
ARz H F)

Pepsi Cola (7 % 9 %)

Coca Cola (7 2 7 %)

Coca Cola, Korea (3] @ 7] %, #))
Kraft Foods (F k£ &)

Unilever (B &-#]%)

Nestle (%)

Dannon Yogurt (ix BE®Z45)

Chobani Yogurt (7 & F1#%45)

Dreyer's Ice Cream (4 % 4% &K idbitt)
Ocean Spray (1£ & )

Leprino (4% % #] %)

Emmi Roth Cheese (3 %k ¥ #7#5%%)
Morinaga Dairy Japan (& $uik, B %)
San Miguel Beer (% % =%

Korea Tobacco & Ginseng (##12]%8 # A % 2t)
Amore Pacific (£ £ 1A F#)

LG Chemical (LGft¥)

OB Beer (OB=#i®)

Seoul Dairy (& R Fuik)

Maeil Dairy (7 $a%u k)

Pulmuone Sparkling Water (18 % % % 31K)
Samdasoo Water (= % k)

Cosvision (+H7 & %)

Nongshim (% )

Haitai Confectionery (36 K R Z # R Azt
LG Healthcare (LG 73 %12)

C) CJA)

Lotte Chilsung (% K & Z)

Hankuk Yakult (#1844 %)

Sampyo Soy Sauce (Z-3K % )

Dongah Pharmaceuticals (% 2 # %)
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Fitting and Components

(' 4 A= 481%

UHP #&%&%a k)

Seamless, 316L, ID 10RA, ID 5RA (%.4#%)
Seamless, 316L VIM/VAR, ID 5RA (%, 4#)
Welded, 3161, ID 10RA (¥§4%)

Co-Axial Tube (B]%a'g # &)

ASMEBPE (%42 L 24X 4
Seamless, SF1. SF4 (%.4%)
Welded, SFI, SF4 (#%#%)

Vacuum Components (- % $8.4%h)

Seamless, BA, BAP (&5, £ %, s 4
Welded, BA, BAP (¥84%, %%, X B840

3A
Seamless, ID 20RA, OD 32RA (&)
Welded, ID 20RA, OD 32RA (}84%)

ASI5281]

End-Useys
Rz F)

Samsung Biologics (= 2 £ 42 % &)
Richter Gedeon (%X % J)

Glaxo SmithKline (% £ % % %)
Laurel (% & %)

CSL Pharmaceuticals (CSL %) %)
Hospira, Australia (#f + %) & X &)
Astra Zeneca, Australia (1 #7 %] &)
OSRAM (k&) &)

Chobani Yogurt #+ & fu# 453)

Welded, ID Bead Removed, OD 32RA (¥34%, m & ¥, 434 ®OD 32RA)

DINTI850

Welded, in execution of CC, CD, BC,BD (#§#%&, CC, CD, BC, BD #% E#u47)

KS D3585/A270
Welded, MP (#84%, #umitiut,)

JIS G3447
Welded, MP (}34Z, #umitiudt,)

11
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Cleaning Services

(7898 F &)

CEP
Electro-polish (% #§#ut.)
Precision Cleaning (#% & 7 &)

CPC
Precision Cleaning 4 & 7 %)

CFOS
Cleaning for Oxygen Services (7 & & “u M%)

CWC
CREST Wash Cleaning (CREST 7 4.7 78

TCC
Thermocouple Cleaning (1% 44& 7 v&)

DPC
Dry Pigging Cleaning (¥ %7 %)

CCC
CREST Commercial Cleaning (CREST 3% 7 3%)



High Precision Solution
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Linear Motion & Controls End-Users
($% 1432 Zn A== H) BB F)
Pneumatic Cylinders (%, 4a) E?!Soéféﬁ;f;)
Welded and Drawn (%344 k) N
304 Material Grade (304 #4 ) SMC (% 5+

Parker Taiyo (K FREA L)

Bansbach (& & #f)

Samsung Electronics, China (= 2.% ¥, ¥ 2))
LG Displays (LG & 7 &)

Samsung OLED (= 2 H#LR L E T )

ID HY tolerances with 0.4 um Finish
(A& HO A A, 04 um 32 &)
Hardness & Mechanical Properties Controlled

(3% & A= humite FE s )

Bi-Directional Pneumatic Cylinders (22 a2 %, 41)

Welded and Drawn (%344 k)

316L & 304L

ID H9 tolerances with 04 um (& HY 2 %, 04 um ¥8.38 &)

OD h9 tolerance with 04 um (434 h9 2 £, 04 um ¥.38 &)
Hardness & Mechanical Properties Controlled (7% &, #usits he# %))

Gas Springs (2. %)

Seamless (%.5%)

316L & 304L

Hardness Controlled to the range of HRB 90~110 (% & #i2 %3 B HRB 90~110)

LCD Roller Shaft (% & & 7 f & Zn%a)
Welded and Drawn (%3424 k)

316L & 304L

OD h9 tolerances (#4342 h9 2 £)

Printer Roller Shaft ($7 ¥ #uvk 2n%)
Welded and Drawn (¥§4&+45#£)

316L & 304L

OD h8 tolerances (4342 h8 2 #)
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Material Insulated Cables
#7 £ $2.55 W 40)

Metal Insulated Cable #4% 5.4 ¥ $%)
Seamless Coils (%% & &)

Welded and Drawn Coils (#4454 '8)
Material Grades #1 )

304, 321, 310S, 310H

Inconel 825, 600, 601, 625 (#&-4$45k o4

Encapsulated Cable (3 % H#i)
Seamless Coils (3% & %)

Welded and Drawn Coils (425 & 2)
Material Grades #7 )

316L, Inconel 825, 625 (s&¢ksk o4

Pre-Insulated Cable (fast.fé w6
Seamless Coils (3% & %)

Welded and Drawn Coils (425 & 2)
Material Grades #1 )

304L, 316L, 316L 2.5%-moly, EN14435
Inconel 825, 625 (¢4 %k o4

End-Usqrs
(X2 1# F)

S-Oil 72 Aw)

GS Caltex (¥=4% +)
Shell (5,k% % )
Petronas (. % gty

15
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& Medical Devices End-Users
G ﬁ v, (B T1E#) Pz iH F)
\ ‘ .- /‘
\\\*(:}9/ = HPLC (High Performance Liquid Chromatography) (% 2G#& 41 #,4%3%) Jf;‘i;:g‘ ;r;ggg]son
\ > g™ Seamless, 316L, EP ID 8RA, ID 10RA (* AR
S w (s, 3161, 1 Wk, & @ IDBRA MA@ IDIORA)

Seamless, 316L, BA ID 15RA
(%t 316L, L E & X, mAk i IDI5RA)

Surgical Devices (F R & #7)
Welded and Drawn (#3345 #K)
Seamless (%)

Hardness Controlled (%% %& #x%1)
Straightness Required (% & % %)

Metric Tubing (#% &)
Seamless (%, #)
Welded and Drawn (#3244 #4)

Hypodermic Tubing (72 # & & &)
Seamless (%)
Welded and Drawn (#3244 #4)

16
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Automotive Applications

V2 % R )

EGR Cooler Tube (% %, %1/ &)
Welded and Drawn (#3345 #K)
316L

EGR Pipe Assembly (% %, '8 % ®2)
Welded and Bellows (#3125 #4)
Bending (% w)

Brazing (#&$1¥9)

304

EGR Inlet & Outlet Tubes (7% %, & %, R #=#k %, 0 B F)
Welded ()§#%)

Expansion (A& ')

304

Gasoline Reducer Pipe (%% {2%8)
Welded 9§

Reducer (%42

304

End-Users
% F F)

BMW (£ 3)

Ford (%%%4%)

Peugeot (#7%u)

Hyundai Motors @1 3% %)
Kia Motors (#¢ 3&3% %)
Ssangyong Motors (3 /3% %)
GMKorea (i ) i% % #512))
Renault Samsung (% # = 2.

17
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Heat Exchanger Tubes

AR X BRED)

Condenser (3 #& %)
Welded, 316L, OD 10” %3 %8)
Welded, Titanium Grade-2, OD 10" &3 %)

Feed-water Heater (#%7k'8)

U-Tubes, OD 5/8" (UR! &)

Seamless (High-Pressure) 0.109" wall (%%, % &)
Welded (Low-Pressure) 0.035" wall (§#%. 1%

Air-Cooled Heat Exchanger (4% % #: %)
Seamless (%)

Welded (¥4

304L 316L

Absorption Chiller RYX A %% %)
Welded ()§#%) Seamless (%4#)
436L, 430J1L

Falling Film Evaporator (% R % K %)
Welded §#%)
304, 439

Gas Dehydrator (K §4 2 K &)
Welded (3§#%)
304, 316L

End-Usgrs
Rz F F)

GE cE =)

GE& Oil (& 1 W 2 4= & )

Sulzer (%% % 2 #))

Lyondell Bassett (% 4 &)

Alstom (] 4% #7:8)

Korea Hydro and Nuclear Power (#%12) K W 4#=#% 1)
Kuwait Electricity and Water (8 45k )

NSRP, Viet Nam & & NSRP)

Marafiq (%123 %)

Jeddah, Saudi Arabia (#5148, £ &)

Sohar, Oman (%%, %)

Power and Water, Yanbu (&% W 2 4=K)
Abengoa Solar (¥ % % A FRkE)

Ashalim, Israel (A #,3] 19 $]%)

Hyundai Petrochemical @, &waft L)

Kimcheon Combined Cycled Power (4 % B 4375t v&)
Pocheon Thermal Power (381 X W )

Kumho Petrochemical (2] $%38h)

Hydrogen Cell Power Generator (£, # % & ¥#u)

Welded (334
304L, 310s, C22, C276

Heat Exchanger (3 % # %)
Seamless (%.4%) Welded §#%)

304L, 316L, 321, 304N, 304H, S31803,/S32205/532750, 410S, TN, 12, T22, SA179, Cu-Ni

19



Instrumentation Solution
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Instrumentation Products End-Users
LA F Fe) b & F)

Bright Annealed 6% & X) NASA (% ) § 4 fo) \
Seamless (%) Donghoo Finechem (% & 1t # %)
304/L Lotte Chemicals (% X fti¥)

316/L Kolon Industries (#} L 1)

NACE MROI75 (% I2) /& 4% T 429114 MROI75 #77%) Daewoong Pharmacetuticals

Intergranular Corrosion Test ASTM A262 Practice-E (& 18] & 424X 3) Cryolor (% 2 #1%)
HRB 80 MAX #& & . F % F80HRB)

Annealed and Pickled & OD Polished (B34, ® Ao k)
Seamless (.5 #9)

304/L

316/L

NACE MROI75 (% I2) B4 I #2)% 114 MROIZ5 #17)

Intergranular Corrosion Test ASTM A262 Practice-E (& 18] & 483X 5)
HRB 80 MAX (# & I F % F80HRB)

Coiled Tubing (& %)

Seamless, 100kg equivalent length (%.s&, 100477 '8 99 & &)
316L

316H

304L

316L 2.5%-moly

316L14435

21
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Process Piping

d 4% 3

SA312

Seamless (%)

Welded (342

Sch 5,10, 20, 40

Precision Cleaning (% & 7 4

EP Services Provided /%1 #§ 4, 7= L)

JIS G3459

Seamless (%)

Welded (§#%)

Sch 5,10, 20, 40

Precision Cleaning (¥4 & 7 4

EP Services Provided k4% 4, 7= 1)

End-Users
Rz F)

Samsung Electronics, China (= 2% ¥, ¥ 3]
TSMC, Taiwan (& #2188, %8)

GVO, China (4%, *2)

Kuwait Electricity & Water (#}& 454 b K b 2 &)

23



24

Quality Assurance

Je T 7% 4L




O
WSG

Inspection Procedures and Mechanical Tests (#

ook NN —

Procedure ¢#,42)

Incoming Materials Check & #t#4)

Pre-Materials &-#h
Free of Weld Slag Check o3& %)
Mill Operation L% 2= 1)

Hydrogen Bright Annealing %t % & X )

Non-Destructive Test (& 5+

NDT Test (R tRebon

Mechanical Tests  ( $tehtimbs)
Mechanical Tests (% $teftass)
Mechanical Tests (o $tehtimbs)
Mechanical Tests (b %t bl
Mechanical Tests  ( $tehtimbs)
Mechanical Tests (% $tehtass)

Product Analysis (7 & 4-#
Pre-Materials &-#h
Material Verification #as#8)

Weld Infegrity 0% %)

Ovallity  dif) &)
Walll Thickness &/

Length & Tube-Ends & 48 @)

Straightness  #. &)

Surface Finish ok 4t 52)
Linemarking ¢##2)

Packaging & Packing %)
Certificate of Test Report  #taiik )

Test Methods #3734

Check Mill Sheet (A2702) 4 &%)

Chemical Composition (A270.2) &b &4
Orbital Weld Test  # %38k

Complete Bead Removal 084 %%, ¥s¢4%)
Minimum 1040°C (&&1040%)

EN10217-7,7.2]

Eddy Current Test  e&si#2in)
NDTLEVELIl  Z#hetinl ba)

Reverse Flattening (& % )

Tensile Test #1948

Hardness/Maximum HRB 90 @2 & /% x 90HRB)
Flattening @& &#s)

Flange hitikse

Reverse Bending ASME SA249 (& % w)
ASME SA249

Sulfur Controlled (0.005%~0.017%) s

PMI Checks @ %#%)

Boroscope Checks & Reference to pg #5
(RIk D o5 A H5T)

Micrometer &Ring Test (+ 4~ R #i2l « *rghinlti)
Micrometer (+4-R#&izl

90°Angle-facing & Square Measurement
QO fale it & HAmiD

Rolling Test o znihx)

Profilameter e & sl

Accordingto PO akigiT# % %)

ASME BPE Standard (/ASME BPE #:7)
Approved by QA Director (%% % 2

Code Specifications  (#3&,)

ASTM AlO16/A1016M

ASTM AIO16/A 1016M
EN10217-7, 723 (A270.613)
EN10217-7, 723 (A270.613)
A2707

A2701

ASTM AI016/A1016M
EN10246-2, A2701

EN 10246-3 EH
A270101/A269
A270-522/M269/M249
A270-523/M269/A249
EN-ISO 8492 /A270-5241/A249
A270-5242/M269/M249
S/A249111 and S/A249134
S/A2498

A270-521

A2708, A270.2

A2709

A27012
A27012

A27012

A27012
A27013
A27014
A270-S2.61
A270418
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Quality Criteria for UHP Products (UHP # & 7 &+ 1)

[
VNG A ®WN —

16

17

18

19

20
2
22
22

26

Indication (#4 %)

Cluster of Pits &R 4

Nicks & Dents & 4™

Oxide & Star Burst & st4= 2%

Surface Cracks &k w &%)

Surface Residuals or Particles vk i7% % 49 & iz 54 B)
Weld Porosity (pin-hole)  o%sg*3w ¢t3u

Visible Residue of Burrs and Debris (it &% 7 7% %)
Visible Residue of Oil or Stains  ewi%5#4 %)

Single Corrosion Spot or Areas (% — f4s.%. & R 480
Undercut - Longitudinal Weld  za#n-s1a5%)

Lack of Weld Penetration &4

Longitudinal Weld Line s ¥k

Grit Lines X, $%4)

Surface Inclusions vk @ 444)

Weld Slag - Longitudinal Weld Seam  #§#&-s s
Discoloration (% &)

Pits «u&)

Scratches @i

Water Stains k)

Orange Peel #x)
End Grain & Stringer Indication
Weld Whitening & Fixture Marks

EN R T S PN
AT QAeil b F)

Acceptance Rules (SF1 & SF4)

None Accepted (#12:%)
None Accepted  (##2%)
None Accepted (##2:%)
None Accepted (##2%)
None Accepted  (#12:%)
None Accepted (##2:%)
None Accepted (#12:%)
None Accepted  (##2%)
None Accepted (##2:%)
None Accepted (##2%)
None Accepted (#12:%)

Accepted if Rais met aumigaX,m T1:%)

Accepted if Rais met aumigaX, i T1:%)

Accepted if Rais met aumigaX,m T1:%)

Accepted if 3 per 6 meter length & < 75% width of weld bead
(BeOR B A3 0 F3/ARvkar F A, T R2Z 1)

Accepted if Rais met and if < 5% of the total areas

(o R Ebuamitta B, % & R g TO%L T A% 1)

Accepted if diameter is < 002" (0.5Imm) and bottom is shiny
(Bd=A 420 FO5Imm, Yk Belk M a9, ] 5 A#%%)

Accepted if length < 025" and depth <0.003” and Ra met
Bk & 0 F025% 3, E & 0 F0003% ¢, vusmitast, & A% )
Accepted if no deposits are formed

(Bdm R ARG B, e T A E 99)

Accepted if Rais met  wumitest, 7 w12:%)

Accepted if Raismet  @iumigtut, it T A#2% )

Accepted if Rais met  @umithat, bt 7 A32% )

Haze, Cloudiness, Blistering & Buffing @#in, ¥, #2:¢, %) None Accepted (7#:%)
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Material Test Report (#7##&2|3k )

CERTIFIED REPORT OF TESTS

WSG O 1921-16 Gijang-daero, Jangan-eup

Gij B , Ki 46028
C R E S T T:.r:gtj; —7]"15[?—: TD:E:AX - +82-51-727-1636

per EN 10204 3.1

Notified Body TUV SUD Group ISO 9001: 2015 Cert No TUV100 01 2206
PED 2014/68/EU, Annex |, Section 4.3 and AD-W0 Cert No DGR-0036-QS-W 550/2012/MUC

CUSTOMER e CERTIFICATE NUMBER WS 12011801-02
ORDER NUMBER ISSUE DATE 18-Mar-2012
INVOICE NUMBER

PRODUCT TYPE STAINLESS STEEL WELDED TUBE, BRIGHT ANNEALED, BEAD REMOVED, OD POLISHED MATERIAL GRADE TP 316/316L

PRODUCT SIZE 38.1 (mm, OD) X 1.65 (mm, WT) X 6500 (mm, Length) QUANTITY 1306.5 m
SPECIFICATIONS ASTM A249 NUMBER OF LENGTHS 201

HEAT TREATMENT BRIGHT ANNEALED TO MINIMUM OF 1900°F [1040°C], QUENCHED IN INERT GAS REVISION ASTM A248-14

SURFACE FINISHES 1D & OD=32 pin (0.8 ym) Ra MAX

CHEMICAL COMPOSITION (according to mill certificate of stainless steel mill, %)

HEAT NUMBER C Si Mn P S Ccr Ni Mo Cu Co N Cb+Ta
SC42934 0.0158 0.560 1.050 0.027 0.0028 16.44 10.2 201 0.184 - 0.0131 -
MECHANICAL TEST
YIELD STRENGTH (0.2% OFFSET) TENSILE STRENGTH ELONGATION (%) (50mm) HARDNESS
MPa 263 MPa 566 53 HRB 77
MPa 275 MPa 571 53 HRB 73
FLANGE TEST ACCEPTABLE FLATTENING TEST ACCEPTABLE EDDY CURRENT TEST  ACCEPTABLE DIMENSIONS CHECK ACCEPTABLE
REVERSE-BEND ACCEPTABLE VISUAL INSPECTION ACCEPTABLE SURFACE ROUGHNESS ID Ra 0.48um (19uin) SURFACE ROUGHNESS OD Ra 0.4um (16uin )
ATTEST

The Material has not come in contact with mercury or/and low melting point elements. Weld repair was not used to manufacture this product.

The delivered products comply with the requirements of the order.

Eddy current test is conducted according to ASTM A1016/A1016M. Material is PMI-tested on all 100%.

We hereby certify that the material herein has been made and tested in accordance with above specification and the results of all test are acceptable.

Quality Assurance Manager

WS-QP-804-04B (Rev. 5) WSG Co., Ltd.

jOtL min LGQ.

IN-HOUSE INSPECTOR

A4(297x210)
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Shipping Preparation
) QURTRE S




OD (Diameter)

7¥4%

inch Mm

% 4 X

/4 635

/4 635

3/8 953

3/8 953

/2 1270

/2 1270

3/4 1905

1 254

15 3810

2 5080

25 6350

3 7620

4 10160

6 15240
Product Finish

WG e kw

Brand Code Code

it K AB

CREST  HPS AP

CREST  HPS BA

CREST HPW  MP

CREST HPW EP

WT (Wall Thickness)

Length

*A
mm (ff)

EX (KRR

4000/ 6000/ 6096 (20)
4000/ 6,000/ 6096 (20)
4000,/ 6,000/ 6096 (20)
4000/ 6000/ 6096 (20)
4000/ 6000/ 6096 (20)
4000/ 6000/ 6096 (20)
4000/ 6,000/ 6096 (20)
4000,/ 6,000/ 6096 (20)
4000/ 6000/ 6096 (20)
4000/ 6000/ 6096 (20)
4000/ 6000/ 6096 (20)
4000/ 6,000/ 6096 (20)
4000,/ 6,000/ 6096 (20)
4000/ 6000/ 6096 (20)

Line-marking Instruction (. $%°% 424, %)

inch Mm
1 %4
0035 089
0039 100
0035 089
0039 100
0039 100
0049 124
0065 165
0065 165
0065 165
0065 165
0065 165
0065 165
0083 21
0109 277
Specifications
M3k
ASTM/JIS
% #i/R 7
A213/A269
EN10216-5
A269/A270-S2
G3459

Material  Dimension Product
*# R 7 &
Grade  ODxWixlength  Type
% 22N $2 Y WS
3l6L 1/4"x«0035"'x20'  SMILS
14435 1270x165x 6096  SMILS
3l6L 2"x0065"% 20' WLD
SUS3I6L  6350x165x4096  WID

Wooden Box Quantities & Line-marking Instruction (x 5 ¢ -& 44 % ¥ W)

Wooden Box Quantities

kS N VS LEE S 4

lengths feet m

£ % R *
1000 20,000 3,658
1000 20,000 3,658
600 12,000 3,658
600 12000 3,658
400 10,000 3,048
400 10,000 3,048
300 6,000 1829
243 4860 1481
102 2040 622
59 1180 360
85 700 213

24 480 146

12 240 73

5 100 30
NDE Heat Manufacturer
Zigiem) WY &R
ECT Origin
oA Rl RF
NDE SC88888  WSG, Korea
NDE SC88888  WSG, Korea
NDE SC88888  WSG, Korea
NDE SC88888  WSG, Korea
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Standard Packaging & Packing (# i &% # 4% % A

Poly-Vinyl Single Sleeve >> _
R THEE)

Tri-walled Corrugated Carton =2 Fig44

Hexagonal Sandwich = & =9z a8, Steel Crates #E &K
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Corporate Headquarter 4 & & 2

Global Sales Office A3k # & # A% Manufacturing1 L J1
Dalmaiji Road 1921-16 Gijang-Daero,
Haeundae Beach Jangan-Eup, Gijang-Gun
Busan, Korea 48117 Busan, Korea 46028
Mobile: +8210 2060 7975 v, 4% Phone: +8251710 1700 4%
‘M’ <m’ Y- JRISO
$00 00 500 =
BPE-009 33-03 TS 16949
www.wsgcrest.com

Manufacturing2  J2
882 Myung Rae-Ri,
Gijang-Eup, Gijang-Gun
Busan, Korea 46028
Phone: +8210 7761 8358 . 4&
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